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11" INTERNATIONAL AFRICAN CONFERENCE
ON CONTEMPORARY SCIENTIFIC RESEARCH

CONGRESS PROGRAM

DATE
May 30- June 2, 2026

VENUE
Zanzibar - Tanzania

ONLINE PARTICIPATION INFORMATION
Meeting ID: 813 0348 3436 Passcode: 101010

INSTITUTION
IKSAD Institute

FORMAT
Online - Zoom

Link: https://lus02web.zoom.us/j/81303483436?pwd=zY060raS9KwhayGrspjRcBpUitilzj.11

PARTICIPANT COUNTRIES (12)

Romania - Morocco - Pakistan - Nigeria - India -

IMPORTANT — PLEASE READ CAREFULLY
To attend: go to https://zoom.us/join, enter the Meeting
ID and Passcode.

The Zoom application is free — no account or
registration required.

Works on tablets, smartphones and PCs.

Connect to your session at least 5 minutes before your
presentation time.

All congress participants may connect live and listen to
all sessions.

The moderator is responsible for presentations and
Q&A.

ONEMLI — LUTFEN DIKKATLICE OKUYUNUZ

Katilmak icin https://zoom.us/join adresine gidin,
Meeting ID ve Passcode'u girin.

Zoom uygulamasi Ucretsizdir — hesap olusturmak veya
kayit yaptirmak gerekmez.

Tablet, akilli telefon ve bilgisayarlarda calisir.

Sunum saatinizden en az 5 dakika 6nce oturumunuza
baglanin.

Tdm katihmcilar tim oturumlari canh olarak dinleyebilir.

Moderatér sunum ve soru-cevap boluminden
sorumludur.

United States -
United Arab Emirates -

Poland - Turkiye - Algeria - Tunisia -
Kazakhstan

TECHNICAL INFORMATION

Ensure your computer has a working microphone before
the session.

You must be able to use the screen sharing feature in
Zoom.

Attendance certificates will be sent as PDF at the end
of the congress.

Requests for changes of place or time cannot be
accommodated.

TEKNIK BILGILER

Oturumdan  6nce
calistigindan emin olun.

Zoom'da ekran paylasimi o6zelligini kullanabilmeniz
gerekmektedir.

Katilim sertifikalari kongre sonunda PDF olarak e-posta
ile gdnderilecektir.

Yer ve saat degisikligi talepleri dikkate alinmayacaktir.

bilgisayarinizda  mikrofonun
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01.06.2026
MONDAY

Online Session-1 - Hall-1

Ankara Time: 10:00 - 12:00
Zanzibar Time: 10:00 - 12:00

MEETING ID
813 0348 3436

PASSCODE
101010

HEAD OF SESSION: Assoc. Prof. Dr. Yunus NAMAZ

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Prof. Dr. Sedat CERECI

Fatma Defne ILGAZ

Sibel YANIK ASLAN

Asst. Prof. Dr. Simge YILMAZ
Elif SALATAN

AL-HOSSEINE YANN-ALEX
DESIRE ODJO

Assoc. Prof. Dr. Hale TORUN

Umay ligim TUZUN

Hatay Mustafa Kemal University,
Turkiye

Duizce University, Turkiye

Yalova University, Tirkiye

Istanbul Gelisim University,
Turkiye

Ostim Technical University,
Turkiye

Istanbul Aydin University, Tiirkiye

Izmir Demokrasi University,
Turkiye

THE ROLE OF ARTIFICIAL INTELLIGENCE IN
ALGORITHMIC BURNOUT

REDEFINING THE FEMALE HERO: ONTOLOGICAL
TRANSFORMATION OF HEROISM IN KILL BILL

IDENTITY, POWER, AND STATEHOOD: ETHNICITY
IN AFRICA’S POLITICAL ORDER

STANDARDIZATION OF COLOR PALETTE AND
COMPOSITION ON INSTAGRAM EXPLORE PAGE:
AN ANALYSIS OF VISUAL REPETITION

ARTIFICIAL INTELLIGENCE AS A CATALYST FOR
INDUSTRIAL TRANSFORMATION IN EMERGING
ECONOMIES: EXPLORING OPPORTUNITIES AND
CHALLENGES

FRAGMENTED TRUTH: THE THEORETICAL
CONSTRUCTION OF NEWS CINEMA IN THE POST-
TRUTH ERA

THE DIVIDE AND RULE STRATEGY OF WESTERN
POWERS: FEATURES AND IMPLEMENTATIONS
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01.06.2026 Online Session-1 - Hall-2

MONDAY

Ankara Time: 10:00 - 12:00
Zanzibar Time: 10:00 - 12:00

MEETING ID PASSCODE
813 0348 3436 101010

HEAD OF SESSION: Assist. Prof. Dr. Adem YURDUNKULU

AUTHOR(S) ORGANISATION TOPIC TITLE
ARTIFICIAL INTELLIGENCE APPLICATIONS IN
Mahmut G Ministry of National Education, SOCIAL SCIENCES: A SYSTEMATIC LITERATURE
anmu Turkiye REVIEW ON TRENDS, METHODS, AND RESEARCH
GAPS
X Ministry of National Education, Al-SUPPORTED DECISION-MAKING PROCESSES
Mahmut OG

Prof. Dr. Glrbiiz OCAK
Pakize Dilayda TEKIN

Prof. Dr. Glrbuz OCAK
Pakize Dilayda TEKIN

Ceren SAHIN
Prof. Dr. Deniz DEMIRARSLAN

Turkiye

Afyon Kocatepe University,
Turkiye

Afyon Kocatepe University,
Turkiye

Kocaeli University, Turkiye

FROM A SOCIAL SCIENCES PERSPECTIVE

AN ANALYSIS OF REFLECTIVE THINKING SKILLS
FOR PROBLEM SOLVING AMONG MIDDLE
SCHOOL STUDENTS IN TERMS OF DIFFERENT
VARIABLES

AN ANALYSIS OF MIDDLE SCHOOL STUDENTS’
SELF EFFICACY IN TERMS OF VARIOUS
VARIABLES

FORCED PATHS IN RETAIL SPATIAL
ORGANIZATION: A COMPARISON OF
SUPERMARKETS AND DISCOUNT STORES
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01.06.2026
MONDAY

Online Session-1 - Hall-3

Ankara Time: 10:00 - 12:00
Zanzibar Time: 10:00 - 12:00

MEETING ID
813 0348 3436

PASSCODE
101010

HEAD OF SESSION: Asst. Prof. Muhammad FAISAL

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Chaimaa ELABBARI
Prof. Najoua LABJAR
Prof. Souad EL HAJJAJI

Asst. Prof. Muhammad FAISAL

Asst. Prof. K. R. PADMA

Asst. Prof. Dr. Muhammad
FAISAL

Levi Anyehechukwu NWOSU
Cynthia Chideraa NWOSU

Khalid LAASRI
Soufiane NOUARI
Mustapha AIT HSSAIN
Mohamed SANNAD
Sakina EL-HAMDANI
Imane OUTANA

Kabir Mohammed TAFIDA
Ayuba Umar MUHAMMAD
Usman Shehu RILWAN
Aisha Yusuf ABDULLAHI

Mohammed V University in
Rabat, Morocco

Allama Igbal Open University,
Pakistan

Sri Padmavati Mahila
Visvavidyalayam, India

Allama Igbal Open University,
Pakistan

Abia State University, Nigeria
Alvan lkoku Federal University of
Education, Nigeria

Ibn Zohr University, Morocco
International University of Agadir -
Universiapolis, Morocco

Federal University of Education,
Nigeria

OPTIMIZE NITROGEN MANAGEMENT TO REDUCE
NITRATE POLLUTION IN AGRICULTURE

BIOMETRIC INTEROPERABILITY AND
BLOCKCHAIN SECURING TRANSLUCENCY IN
POST-CRISIS CASH TRANSFERS

NEXT-GEN TACTICS AGAINST SALMONELLA:
POULTRY PROTECTION WITHOUT ANTIBIOTICS

CYBER-RESILIENT PROJECT MANAGEMENT Al-
DRIVEN "CHAOS ENGINEERING" FOR FINTECH
INFRASTRUCTURE

CHATBOT-BASED CAREER GUIDANCE SYSTEM
FOR SECONDARY SCHOOLS IN NIGERIA:
DESIGN, IMPLEMENTATION, AND EMPIRICAL
EVALUATION

SIMULATION OF HEAT AND MASS TRANSFER IN
AN INCLINED POROUS CUBIC ENCLOSURE
FILLED WITH HYBRID NANOFLUID

MHD FREE CONVECTIVE FLOW IN A POROUS
MEDIUM WITH HEAT AND MASS FLUX, CHEMICAL
REACTION AND THERMAL RADIATION
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01.06.2026
MONDAY

Online Session-1 - Hall-4

Ankara Time: 10:00 - 12:00
Zanzibar Time: 10:00 - 12:00

MEETING ID
813 0348 3436

PASSCODE
101010

HEAD OF SESSION: Prof. Dr. Cristina Raluca Gh. POPESCU

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Prof. Dr. Ananda MAJUMDAR

Bukola Abosede FOLARANMI
Moses Adeolu AGOI

Samuel Olayiwola AJAGA
Hendri Hermawan
ADINUGRAHA

Assoc. Prof. Dariusz
BOGUSZEW SKI
Malgorzata LAPOT

Asst. Prof. Agata PALKA
Asst. Prof. Patrycja WIDLAK

Hatim BEN SEDDIK

Prof. Dr. Cristina Raluca Gh.
POPESCU

Olatunji Temilade A.
Oyede G.S

Asst. Prof. Sharif ALGHAZO

Nazym TEKESBAYEVA
Raushan SHERALIYEVA
Ainura SAGIDULLAYEVA

Cristian-Romeo SPATARU
Prof. Dr. Cristian Constantin
POPESCU

Harvard University, United States

Lagos State University of
Education, Nigeria
Universitas Islam Negeri K.H
Abdurrahman Wahid Pekalongan,
Indonesia

University of Physical Education
in Warsaw, Poland

Abdelmalek Essaadi University,
Morocco

University of Bucharest, Romania

Federal Polytechnic llaro, Nigeria

University of Sharjah, United Arab
Emirates

Abay Kazakh National
Pedagogical University,
Kazakhstan

Alexandru loan Cuza University
of lasi, Romania

BRIDGING EMOTIONS: CONTINUITY AND
TRANSFORMATION IN MEDIEVAL AND EARLY
MODERN EUROPEAN LITERATURE

ARTIFICIAL FAITH: THE RISE OF AI-GENERATED
RELIGIOUS TEXTS AND THEIR THEOLOGICAL
IMPLICATIONS

RELATIONSHIP BETWEEN FUNCTIONAL FITNESS
AND NUMBER OF INJURIES IN PROFESSIONAL
AND AMATEUR BASKETBALL PLAYERS

DIGITAL TRANSFORMATION OF HYBRID
LEARNING IN SPORT SCIENCES: CHALLENGES
AND OPPORTUNITIES

SUSTAINABLE DEVELOPMENT IN AFRICA: THE
VALORIZATION OF NATURAL RESOURCES,
INVESTMENT IN INFRASTRUCTURE, AND
TECHNOLOGICAL INNOVATION

THE AESTHETICS OF SILENCE: ILLNESS
NARRATIVE AND CULTURAL STIGMATIZATION IN
CONTEMPORARY NIGERIAN FICTION

AUTHORIAL IDENTITY IN ENGLISH AND ARABIC
ACADEMIC DISCOURSE: A GENRE-BASED
ANALYSIS

ARTIFICIAL INTELLIGENCE-SUPPORTED
ADAPTIVE PROGRAMMING EDUCATION FOR
PRE-SERVICE COMPUTER SCIENCE TEACHERS:
A METHODOLOGICAL PERSPECTIVE

SPATIO-TEMPORAL PANEL ANALYSIS OF
CORRUPTION IN EUROPEAN ECONOMIES: SDYN-
SAR-T WITH DRISCOLL-KRAAY STANDARD
ERRORS
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01.06.2026

MONDAY Ankara Time: 1

Online Session-2 - Hall-1

14:30

Zanzibar Time: 12:30 - 14:30

MEETING ID
813 0348 3436

PASSCODE
101010

HEAD OF SESSION: Assist. Prof. Dr. Melek Gokmen KARAKAYA

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Assoc. Prof. Dr. Ayse Gl
KABAKCI

Prof. Dr. Ozkan OGUZ
Prof. Dr. Memduha Giilhal
BOZKIR

Assoc. Prof. Dr. Semra
KOCATAS
Ali KARAKIS

Melike Nur OZCELIK
Vahibe AYDIN SARIKAYA

Muhammed Faik IPEK
Ahmet KILIC

Hatice Kibra YILDIZ
Seyda KAYA

Ahmet CARHAN

Cukurova University, Turkiye

Sivas Cumbhuriyet University,
Turkiye
Kayseri Yahyali State Hospital,
Turkiye

Tekirdag Namik Kemal University,
University of Health Sciences,
Turkiye

Ankara Yildirim Beyazit
University,
Zonguldak Bilent Ecevit
University, Turkiye

VARIATION OF THE COMMON CAROTID ARTERY
BIFURCATION AND ITS RELATIONSHIP WITH
ADJACENT ANATOMICAL STRUCTURES: A
CADAVERIC CASE REPORT

VIOLENCE AGAINST HEALTHCARE WORKERS
AND ITS EFFECTS ON PUBLIC HEALTH

EVALUATION OF CLINICAL AND
MICROBIOLOGICAL CHARACTERISTICS AND
FACTORS AFFECTING TREATMENT FAILURE IN
PROSTHETIC INFECTIONS

ANTICANCER EFFECTS OF THE PLANT SPECIES
Viscum album AND ITS EFFECTS ON CANCER
DRUG RESISTANCE
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01.06.2026
MONDAY

AUTHOR(S)

Online Session-2 - Hall-2
Ankara Time: 1 ;
Zanzibar Time: 12:30 - 14:30

ORGANISATION

MEETING ID
813 0348 3436

PASSCODE
101010

HEAD OF SESSION: Lect. Cansu OGUZ

TOPIC TITLE

Assoc. Prof. Asiye ASLAN
Ali Osman BUYUKKOSE

Prof. Ali AKYUZ
Asst. Prof. Onur INAN
Lecturer Didem KESGIN

Prof. Ali AKYUZ
Asst. Prof. Onur INAN
Lecturer Didem KESGIN

Lecturer Erdem AKYOL

Dr. Yusuf YUREKLI

Dr. Bahadir Furkan KINACI
Lecturer Eyyiup TASKAYA

Dr. Yusuf YUREKLI
Lecturer Erdem AKYOL
Lecturer Eyyip TASKAYA
Dr. Bahadir Furkan KINACI

Elif ©ZUGUR
Asst. Prof. Dr. Erol OZGEKIC

Melike KARACA
Assoc. Prof. Dr. Emre TOPCU

Bandirma Onyedi Eyliil University
Enerjisa Enerji Uretim Inc.,
Turkiye

Burdur Mehmet Akif Ersoy
University, Turkiye

Burdur Mehmet Akif Ersoy
University, Turkiye

Karabiik University, Tirkiye
TCDD, Tirkiye

TCDD, Turkiye
Karabuk University, Turkiye

Balikesir University, Tlrkiye

Kafkas University, Turkiye

CARBON FOOTPRINT IN ENERGY PRODUCTION
AND CONSUMPTION: A BIBLIOMETRIC ANALYSIS

ONE-DIMENSIONAL TIME-SERIES ANALYSIS IN
SURFACE EMG SIGNAL PROCESSING

SIMPLE ONE-DIMENSIONAL (1D) VELOCITY
VECTOR-BASED ANALYSIS IN VASCULAR
BLOOD FLOW MEASUREMENT

INVESTIGATION OF CRITICAL AREAS IN URBAN
RAILWAY LINES USING NON-DESTRUCTIVE
TESTING METHODS

ANALYSIS OF WHEEL-RAIL CONTACT
MECHANICS AND TRIBOLOGICAL PHENOMENA
IN URBAN RAIL SYSTEM

BENCHMARKING DEEP LEARNING
ARCHITECTURES ON FASHION-MNIST UNDER
LIMITED DATA CONSTRAINTS: CNN, MLP, LSTM,
RNN AND DINOV?2

PHYSICAL RISK FACTORS IN THE
CONSTRUCTION SECTOR UNDER COLD CLIMATE
CONDITIONS: AN EVALUATION BASED ON THE
EXAMPLE OF ERZURUM PROVINCE

11th International African Conference on Contemporary Scientific Research -
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01.06.2026
MONDAY

Online Session-2 - Hall-3

Ankara Time: 1
Zanzibar Time: 12:30 - 14:30

MEETING ID
813 0348 3436

PASSCODE
101010

HEAD OF SESSION: Abiodun Adekunle OGUNOLA

AUTHOR(S)

ORGANISATION

TOPIC TITLE

Sarah Ahmed LHADJ
Wefa BOUGHRARA
Meriem Samia ABERKANE
Aicha BENGUEDDACH

Rizwan AHAMAD
Nazreen TABASSUM
Mohd MUJEEB
Mohd AQIL

Mohd AKHTAR

Senior Researcher Nejima
DEBBOU-IOUKNANE
Principal Engineer Amal
OUATAH

Theziri IOUKNANE

Abiodun Adekunle OGUNOLA
Zainab Eniola ADEGBOLA

Fatima-ezzahra JAAYEFAR
Jamila DAHMANI

University of Sciences and
Technology Oran-Mohamed
Boudiaf USTO-MB, Algeria

Jamia Hamdard, India

Agri-Food Technology Research
Centre, Algeria
Université Paris 8 Vincennes
Saint-Denis, France

Olabisi Onabanjo University,
Nigeria

Ibn Tofail University, Morocco

PERSONALIZED MANAGEMENT OF OXALIPLATIN
NEUROTOXICITY VIA PHARMACOGENETIC
BIOMARKERS

BILOSOME-BASED NANOCARRIERS FOR DUAL
DELIVERY OF ASCORBIC ACID AND NATURAL
ALKALOID BIOENHANCER: DESIGN,
OPTIMIZATION, AND CHARACTERIZATION

EVALUATION OF THE ANTICOCCIDIAL ACTIVITY
(EIMERIA SPP) OF AN ETHANOLIC EXTRACT OF
OLIVE PITS (OLEA EUROPAEA VAR. CHEMLAL) IN
VITRO AND IN SILICO

LEADERSHIP STYLES AS A DETERMINANT OF
JOB SATISFACTION AMONG EMPLOYEES IN
SANGO-OTA, OGUN STATE

DATA CAPITALIZATION OF LITHODORA
FRUTICOSA (L.): STIGMA HEIGHT DIMORPHISM,
REPRODUCTIVE BIOLOGY, AND FUNCTIONAL
GENDER DIVERGENCE IN A MEDITERRANEAN
BORAGINACEAE
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01.06.2026
MONDAY

AUTHOR(S)

Online Session-2 - Hall-4

Ankara Time: 1
Zanzibar Time: 12:30 - 14:30

ORGANISATION

MEETING ID
813 0348 3436

PASSCODE
101010

HEAD OF SESSION: Dr. Fatima BOUSLAH

TOPIC TITLE

Hari LAMA
Naveen Kumar THOILA
Archana PRASAD

Douae TOUAREB

Assoc. Prof. Souhayla LATIFI
Sarah SAOIABI

Lamiaa HABRAJI

Prof. Sanaa SAOIABI

Yousra BENCHHIBA

Assoc. Prof. Souhayla LATIFI
Prof. Sanad SAOIABI

Prof. Larbi EL HAMMARI

Lamiaa HABRAJI

Assoc. Prof. Souhayla LATIFI
Douae TOUAREB

Sarah SAOIABI

Prof. Sanaa SAOIABI

PhD. Mohammed RHAZZIOUI
PhD. Safae ZRIKI

Asst. Prof. Badia AIT EL HAJ
Prof. Aboubakr BOUAYAD
Prof. Khalid HOUMMADA
Prof. Moulay Rachid KABIRI

Sara FATINE

Prof. Jamal KHMIYAS
Asmae HAMI

Prof. Laila SBABOU

Prof. Abdelaziz LAGHZIZIL

Dr. Fatima BOUSLAH
Dr. Olfa HAJJI

Om Sterling Global University,
India
Tribhuvan University, Nepal

Hassan Il Agronomic and
Veterinary Institute, Morocco
Mohammed V University,
Morocco

Mohammed V University,
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THE ROLE OF ARTIFICIAL INTELLIGENCE IN ALGORITHMIC BURNOUTE
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ABSTRACT

Primitive rural life is now a thing of the past; times have changed, and a new world built on technology
has emerged. In this context, lifestyles, physical conditions, and perceptions have also changed. Parallel
to these changes, physical and psychological health has also evolved, and new diseases have emerged.
One of these is algorithmic burnout. As technology develops, its use also increases, bringing with it risks
and dangers as well as conveniences for people. Among the problems caused by technology, addiction
and algorithmic burnout are at the forefront. Some studies show that users become dependent on changes
in the functionality and technical malfunctions of technological algorithms, and that addiction and
perceived helplessness can lead to excessive workload under certain conditions and contribute to
burnout. Algorithms that aim to keep the user on media for as long as possible, in particular, cause
fatigue and burnout over time. The use of artificial intelligence technology in almost every sector,
especially social media, complicates matters and necessitates new methods and solutions. There are
studies indicating that Al-powered media content negatively affects the physical and psychological
health of users. In an era where Al systems regulate increasingly fine details of daily media use,
understanding algorithmic fatigue and resistance is considered essential to protecting user autonomy. In
the age of synthetic media, many people complain of fatigue and exhaustion. Algorithmic burnout,
stemming from synthetic media addiction, is the biggest problem of the synthetic age. Algorithmic
burnout, one of the biggest problems of our time, is sometimes being attempted to be solved using the
very source of the problem: High technology. Artificial intelligence, in particular, is being used as a
helpful and problem-solving tool in many areas, including the issue of algorithmic burnout.
Keywords: Algorithmic burnout, Artificial Intelligence, Technology, Social Media.

Introduction: Artificial Intelligence and Human Relationship

The fact that the specially built artificial intelligence machine 'Deep Blue' defeated world chess
champion Gary Kasparov, who had played against it in many matches in 1996 and 1997, with mixed
reactions, raised concerns about the existence of artificial intelligence. The perception of Deep Blue as
the embodiment of superior human intellectual ability, and the existence of artificial intelligence's
capacity to defeat a human, limited by computational performance, caused doubt among people (Oliver,
2017: 17). Will machines created by humans prevail over humans? The answer to this question is
difficult, and the problem is significant. Artificial intelligence is actually a larger group of processing
different languages, algorithms, and various flowcharts. Humans possess an extraordinary ability to
think, analyze, and make judgments. When artificial intelligence is used for thinking and interpretation,
there is also concern about what purpose the human mind and abilities serve (Sinha Pathak, 2019: 20).
Humanoid robot technology is developing widely worldwide and recently represents one of the main
tools not only for researching and studying human gait, but also for learning how to help paraplegic
patients walk (Zaier, 2012: 58). Artificial intelligence, a technological marvel, is used in every field with
its features that facilitate and contribute to human life.

“In the early years of working in factories, problems were mostly related to work discipline,
occupational safety, compliance, and the selection of the “best employee.” In addition, over time,
questions arose about the value of successful leadership and human relations. With developing
technologies, problem-solving assistants can perform Al-based guided systemic troubleshooting or
identify expected future problems in the sense of predictive maintenance. The technical aspect of Al-
based Total Quality Management (TQM) has emerged to support maintenance or service teams in
correcting or preventing errors. Machine learning algorithms can be fed from existing data obtained
from past troubleshooting processes, data received from the manufacturer, and information about
previous maintenance work” (Kluge et al., 2021: 731). Technological advancements have now
transformed machines into forms that learn and behave like humans.

info@africansummit.org 1
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Learning machines are not only taking on routine tasks but are also emerging as devices that make
decisions about loans when buying a house and make medical diagnoses.

The fundamentals, possibilities, and limitations of artificial intelligence are causing people to think. The
nature of neural networks, the implications of deep learning and data mining, microtasking, and
crowdsourcing are all being discussed. The question of whether machines will be able to set the pace
and agenda in the future is being explored. For example, advancements in facial recognition inevitably
carry the risk of surveillance. Research in artificial intelligence is highly advanced in the United States
and China. In Europe, governments and companies are investing billions. At the same time, awareness
of ethical challenges is growing: “How can security, data protection, transparency, and accountability
be guaranteed? Artificial intelligence should serve humans, not subjugate them” (Kirchner, 2019: 53).
The rapid integration of artificial intelligence into daily life brings with it many concerns.

Recent advances in information technology and artificial intelligence are enabling greater coordination
and integration between humans and technology. Metaphors such as “equal,"” "partner,” "second self,"
"intelligent collaborator,” "friend,” and "mutual understanding" emphasize a high level of cooperation,
similarity, and equality in technological endeavors (Korteling et al., 2021: 10). Research shows that
humans and artificial intelligence are fundamentally different, and successful collaboration between
humans and Al must take this difference into account. True artificial support helps people think by
supporting individual thought processes and taking human characteristics into consideration (Wéfler,
2024: 18). Although artificial intelligence thinks and behaves like humans, its differences from humans
are constantly debated.

Since the first mainframes in the 1940s, programming a computer has meant a person painstakingly
teaching a machine a theoretical model. This model consists of specific rules that the machine can
follow. When machines are fed with appropriate data for specific tasks or questions, they can generally
solve them faster, more accurately, more reliably, and more cheaply than humans. The result is always
impressive, but at its core, classical programming involves transferring existing knowledge from
programmers to a machine. This technical approach also has its natural limitations (Ramge, 2018: 17).
The main problem with artificial intelligence is the danger of machines becoming superior to humans.
The future is therefore viewed with constant anxiety (Sesink, 2012: 27). However, the scope of artificial
intelligence applications is expanding every day.

In the hypermodern age, consumer behavior is increasingly becoming a product of human psychology
and ubiquitous algorithms. The maturation of large language models (LLMSs) is further accelerating the
spread and impact of artificial intelligence (Al). Al promises to improve the lives of consumers
everywhere in both small and large ways. At the same time, it is argued that this technology is not
without risks. Societal discourse on the potential risks of Al tends to focus on issues of discrimination
and privacy, or on distant "existential” risks (e.g., the possibility of humanity's extinction or an
irreversible global catastrophe) (Valenzuela et al., 2024: 10). While Al is mostly used in the business
world, its roles in daily life are also steadily increasing.

Acrtificial intelligence plays a significant role in this, particularly in relation to new human technologies.
Brain-machine interfaces (BMIs) and brain-computer interfaces (BCIs) are prominent examples of these
new human technologies. Both interface technologies aim to connect humans, machines, and computers
more directly than ever before, thereby producing a higher level of intelligence and performance. This
is achieved by profoundly enhancing humanity through the integration of technology into the self, i.e.,
through actual hybridization (Benedikter, 2023: 17). A technology that replaces human capabilities
naturally means that almost everything in the world will change.

Generative Al has been spreading rapidly since 2022, particularly among young people, who use digital
information resources for guidance, with the vast majority utilizing ChatGPT. Overt or conscious usage
patterns include chatbots like ChatGPT, therapy bots like Sonia Al, and applications providing avatars
(friends) like Replika. Young people use Al both as a kind of search engine and for personalized tips
and advice on problem-solving or learning (Degen and Kubitza, 2026: 10). Artificial intelligence, much
like social media, is being used as a tool for self-actualization and self-affirmation.

Generative Al primarily produces consistent and formally accurate information at the factual level, and
therefore has a low threshold and inclusive nature; it provides open and easy access to processed
information and can also be (psychologically) effective.
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At the same time, it also produces some misinformation in the form of "hallucinations™ and systematic
biases in the weighting and presentation of content.

User Perceptions of Artificial Intelligence

The creation of social media accounts generated by artificial intelligence is a topic that needs to be
discussed. Al systems can produce digital personalities that closely mimic human behavior; often, it
becomes difficult to distinguish between accounts created by Al and those operated by humans (Hiruni,
2024: 4). Digitalization has long shaped daily family and parenting life, and many parents want to
capture beautiful moments with their children and share them with friends and family, whether on social
media, family chat groups, or club websites (Ké&ser, 2025: 6). High technology extends beyond areas
such as the economy and education, penetrating even people's private lives and individual spaces.

It has been determined that many Al users often use the technology with some reservations, have
security concerns, and are particularly worried that their family lives may be at risk (Modiba, 2023: 83).
While no new technology is without risk, the risks of technologies frequently used for malicious
purposes worry users. Some studies show that Al-generated media content is not well-received in
European countries (Vogler et al., 2023: 43). Although Al can produce appealing products, it falls short
in terms of credibility.

"The emergence of artificial intelligence places it at a point where mechanical processes take over tasks
previously accomplished only by the human mind. A tool that users want to replace the mind is likely
to be appealing and attractive to everyone (Handke, 1987: 9). While Shin, Zhong, and Biocca
demonstrate the significant impact of both perceived utility and ease of use on attitudes towards
algorithmic services, it has also been revealed that users prefer artificial intelligence because it simplifies
their lives and is perceived as a daily assistant (Jiang et al., 2024: 26). Artificial intelligence has become
the latest assistant for humans, who have strived to simplify life with new techniques in every era.
Humans, who quickly adopt and use any new and useful technique, have also readily embraced the
revolutionary artificial intelligence and incorporated it into their lives. Providing convenience in many
situations, from small actions to large organizations, artificial intelligence has been perceived by many
as a technological life assistant (Knddel and Seipel, 2025: 12). Artificial intelligence has made
humans..." It is increasingly perceived as a tool that can understand and respond to artificial intelligence.
The increase in the number of people conversing with artificial intelligence is noteworthy (Koch, 2025:
36). In the hypermodern age, where human relationships are weakening, artificial intelligence has begun
to replace human-like communication.

A study revealed that perceived competence is the strongest predictor of positive user attitudes towards
Al agents, followed by trust in the technology and social influence. The research emphasized the
importance of perceiving Al systems as capable and reliable. Trust in the technology and social influence
also play significant roles in shaping positive attitudes, highlighting the need for transparency, ethical
practices, and effective social marketing strategies (Bo and Ma’rof, 2024: 538). Trust in Al technology
also increases its prevalence and expands its areas of use.

The process, which began with simple mechanisms, has developed to the robot stage and has been
rapidly adopted. Robotic perception is concerned with predicting quantitative aspects related to
decision-making from sensor data. To do this, an internal representation and a method of updating this
internal representation over time are needed. Common examples of difficult perceptual problems include
localization, mapping, and object recognition (Russell and Norvig, 2010: 1010). Artificial intelligence
is also perceived, in a way, as a tool that meets contemporary expectations and finds solutions to
contemporary problems (Lenzen, 2020: 63). In an era of increasing pace of life, conflicts,
misunderstandings, and misunderstandings, artificial intelligence is also seen as a savior.

It is assumed that the relationship between artificial intelligence and humans is symbiotic, extending to
every aspect of life and existence, from early diagnosis and improved treatment of cancer patients to
new revenue streams and smoother operations for businesses of all types and sizes (Karjian, 2025). In
this case, users of artificial intelligence already perceive it as a part of their existence. Artificial
intelligence benefits people by providing safer cars, more efficient homes, smarter investments, and
personalized recommendations in everything from news to clothing. Whether active or passive, people's
consumption and production decisions influence the algorithms that have become the cornerstone of
modern life (Weller, 2020: 395).
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It is emphasized that users will turn to artificial intelligence more confidently and widely if artificial
intelligence systems are developed and operated in a way that guarantees security, transparency,
accountability, freedom and privacy, human dignity, human rights and cultural diversity, participation,
and benefits for all (OECD, 2020: 170).

One study found that artificial intelligence in a personalized learning environment affects both perceived
ease of use and perceived benefit. The research showed that perceived ease of use has a mediating effect
between the personalized learning environment and attitudes and satisfaction.

The results of another study show that, in general, participants view artificial intelligence as a tool that
can act independently, adapt, and assist them in their daily lives. However, participants state that they
do not understand the basic mechanisms of artificial intelligence and, along with this skepticism, they
also have concerns about the maturity of the technology, which leads to privacy concerns, fear of misuse,
and security issues. Although participants are willing to use artificial intelligence, their trust in the
technology appears to be lower (Liehner et al., 2023). Another study emphasizes that the development
of intelligent voice assistant systems and similar artificial intelligence systems requires a user-centered
approach that takes into account the basic psychological needs of potential users (Moschitz, 2025: 50).
From this, it can be concluded that users perceive artificial intelligence based on their psychological
needs.

Algorithm

Artificial intelligence (Al) has become a powerful tool for creating and managing social media content;
social media platforms have integrated Al technology into their algorithms to optimize user experience.
The impact of Al on social media content is significant and multifaceted; it provides personalized
content recommendations, automated content generation, and real-time content analysis (Al-Harbi,
2025: 19). Following the advent of Al technology, social media has transformed into an Al-based and
Al-driven medium. The Facebook algorithm determines which posts users will see, while the YouTube
algorithm determines which videos will be recommended. The formulas that platforms use to tailor their
content to users' calculated interests are increasingly influencing how the internet, and consequently the
real world, is perceived (Schobel-Matthey, 2020). Algorithms emerge as precisely defined sequences of
steps that, when executed sequentially, lead to a specific outcome.

“The development of artificial intelligence tools and forms has been closely linked to social media for
15 years or more, even bhefore the rise of generative Al, which today raises concerns about
disinformation, deepfakes, and the like. Social media is a general term used for a wide variety of
services, portals, and applications, including video and networking platforms, weblogs, wikis, and
messaging services. Their commonality is that they reduce barriers to sharing all kinds of content and
information online, and consequently, establishing and maintaining social relationships. Many act as
"platforms"; that is, they do not create their own content but provide the media infrastructure that allows
their users to share, propose, or comment on what they want to convey. This not only opens up new
opportunities for participation and expression for users but also transforms and expands the public
sphere, which is no longer produced solely by mass media and journalism” (Schmidt, 2024). Like any
technology, artificial intelligence is changing the world and life, primarily for its users.

Because customers use social media so extensively, it is becoming increasingly common for marketing
professionals to utilize Al technologies designed to work on social media platforms. Business decision-
makers are encouraging investment in technologies like Al media tools that lead to long-term profits
and a better understanding of the online customer experience. Research using intelligent algorithms is
increasingly employing mechanisms that provide dynamic analysis and personalized recommendations
to enhance message clarity, relevance, and impact (Zakaria et al., 2025). Ultimately, the primary goal is
driven by economic activity and profit.

"The development of artificial intelligence tools and forms has been closely linked to social media for
15 years or more, even before the rise of generative Al, which today raises concerns about
disinformation, deepfakes, and the like. Social media is a general term used for a wide variety of
services, portals, and applications, including video and networking platforms, weblogs, wikis, and
messaging services. Their commonality is that they reduce barriers to sharing all kinds of content and
information online, and consequently, establishing and maintaining social relationships. Many act as
"platforms"; that is, they do not create their own content but provide the media infrastructure that allows
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their users to share, propose, or comment on what they want to convey. This not only opens up new
opportunities for participation and expression for users but also transforms and expands the public
sphere, which is no longer produced solely by mass media and journalism” (Schmidt, 2024). Like any
technology, artificial intelligence is changing the world and life, primarily for its users.

Because customers use social media so extensively, it is becoming increasingly common for marketing
professionals to utilize Al technologies designed to work on social media platforms. Business decision-
makers are encouraging investment in technologies like Al media tools that lead to long-term profits
and a better understanding of the online customer experience. Research using intelligent algorithms is
increasingly employing mechanisms that provide dynamic analysis and personalized recommendations
to enhance message clarity, relevance, and impact (Zakaria et al., 2025). Ultimately, the primary goal is
driven by economic activity and profit.

"The development of artificial intelligence tools and forms has been closely linked to social media for
15 years or more, even before the rise of generative Al, which today raises concerns about
disinformation, deepfakes, and the like. Social media is a general term used for a wide variety of
services, portals, and applications, including video and networking platforms, weblogs, wikis, and
messaging services. Their commonality is that they reduce barriers to sharing all kinds of content and
information online, and consequently, establishing and maintaining social relationships. Many act as
"platforms"; that is, they do not create their own content but provide the media infrastructure that allows
their users to share, propose, or comment on what they want to convey. This not only opens up new
opportunities for participation and expression for users but also transforms and expands the public
sphere, which is no longer produced solely by mass media and journalism” (Schmidt, 2024). Like any
technology, artificial intelligence is changing the world and life, primarily for its users.

Because customers use social media so extensively, it is becoming increasingly common for marketing
professionals to utilize Al technologies designed to work on social media platforms. Business decision-
makers are encouraging investment in technologies like Al media tools that lead to long-term profits
and a better understanding of the online customer experience. Research using intelligent algorithms is
increasingly employing mechanisms that provide dynamic analysis and personalized recommendations
to enhance message clarity, relevance, and impact (Zakaria et al., 2025). Ultimately, the primary goal is
driven by economic activity and profit. “A steady increase in the use of digital media for news purposes
has been observed; this has also increased its importance in terms of individual and public opinion
formation. News consumption is shifting from linear media presentations such as broadcasting and print
media to formats accessed via the internet or distributed through search engines and social media. In
these digital information services, content selection and structuring are carried out using algorithmic
processes (Oertel et al., 2023: 176). Complex algorithmic processes and decisions are increasingly
reliant on artificial intelligence (AI) or machine learning methods to analyze and classify large datasets.”
Studies exist on how artificial intelligence and social media algorithms directly influence social
structures, public opinion, elections, and democracy. Algorithms have been viewed as a threat, primarily
associated with issues such as discrimination and prejudice, in both Austria and the United States,
leading to regular discussions on their ethics and regulation (Pruckner, 2024: 67). Like all technologies,
artificial intelligence and social media algorithms are causing fundamental changes in social structures
and decision-making.

“Platforms like Facebook, Instagram, and Google influence how their users perceive the world. As the
renowned German technology journalist Richard Gutjahr put it, "What isn't there, never existed in the
world." Facebook and similar platforms are increasingly replacing traditional media outlets, which are
subject to journalistic standards, as information filters. As a result, news about current events often lacks
fact-checking; speculation—even manipulation—is replacing research. The recent US presidential
election demonstrated the potential impact of this: after Donald Trump's victory, numerous studies
revealed the extent to which "fake news," deliberately spread misinformation, influenced voter behavior
(WeRels and Meyer, 2024: 29). Like conventional media of the past, in the hypermodern age, Al-
powered social media influences the entire agenda and current events.”

Navigating and applying social media algorithms is the beginning of the process. Successful social
media marketing campaigns require a technical understanding, continuous monitoring of algorithm
changes, and a creative strategy.
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While not easy or fast, anyone equipped with this knowledge can run effective social media campaigns
and achieve growth (Barnett, 2023: 37). This is precisely where artificial intelligence comes into play.

Algorithmic Burnout

A study revealed that both full-time and part-time YouTubers are, to some extent, dependent on
YouTube, changes in algorithmic functionality, and technical glitches. This dependence and perceived
helplessness can lead to excessive workload under certain conditions and contribute to burnout (Albiez,
2022: 70). It can also be said that in recent years, the pressure to produce content, the time pressure, and
the pressure to achieve production goals have increased due to changes in algorithms. In one study,
samples stated that they used social media services such as WhatsApp, YouTube, Instagram, Snapchat,
and TikTok, that they knew these tools were related to artificial intelligence, and that they used the tools
sometimes with trust and sometimes with distrust (Kammerl et al., 2023: 110). Algorithms that aim to
keep the user on media for as long as possible cause fatigue and burnout over time.

In an era where artificial intelligence systems regulate increasingly finer aspects of daily media use,
understanding algorithmic fatigue and resistance is considered essential for protecting user autonomy.
Depending on the extent to which psychological resilience and media literacy support user agency, there
are practical implications for policymakers, marketers, educators, and digital platform developers
(Balaskas et al. 2025: 12). With the emergence of the freelance economy as a new economic form, the
impact of algorithmic technology control on freelancers' perceptions and job commitment has also
become a subject of academic interest. One study found that freelancers believed perceived algorithmic
control positively impacted their job commitment; furthermore, burnout showed a positive correlation
with employee job commitment (Lang et al., 2023: 12). While burnout research has mostly focused on
employees, it is increasingly encompassing all technology users.

Burnout is an occupational phenomenon that can develop as a result of high job demands and insufficient
access to necessary resources, affecting the mental health and well-being of employees in the workplace,
as well as the entire organization. Here, the impact of artificial intelligence on work-life balance
becomes apparent. Al can lead to burnout through negative effects such as job loss anxiety, fear of not
having the necessary skills, automation and task intensification, social isolation, or competition between
humans and machines (Andrei-Barbu et al., 2025: 44). The heavy dominance of Al on social media
sometimes increases algorithmic burnout.

The contemporary digital environment is characterized by ubiquitous algorithmic curation; this
technological paradigm actively shapes user behavior through variable reinforcement programs and
personalized content delivery. A study indicating that the global prevalence of digital addiction,
particularly for social media, is approximately 17.42%, also reveals findings related to algorithmic
burnout (Singh and Kuldeep, 2024: 1443). Algorithmic processes are central as a fundamental design
element of societal transformation, and user responses play a significant role as input for these processes.
A number of psychological factors mean that the evaluated, primarily impulsive, viewer responses are
insufficient to assess their suitability in terms of classical guiding principles (Lischka and Stécker, 2017:
61).

The DAK 2024 Psychology Report notes that while psychological problems occur to varying degrees
in both employers and employees, artificial intelligence is finding solutions to the problem of
algorithmic burnout (Miller-Kreiner and Kénig, 2024: 11). Algorithmic burnout is observed not only in
the business world but also in educational institutions where artificial intelligence is used, and it is
known that students frequently encounter algorithmic burnout problems (Zhao et al., 2026: 11).
Algorithmic burnout manifests itself not only in behavior but also in language. The linguistic hypothesis
suggests that emotional states leave a distinct "fingerprint" on syntax and semantics. Individuals
experiencing emotional exhaustion exhibit distinct patterns; for example, there is a significant increase
in the use of first-person singular pronouns ("1," "me," "my") reflecting self-centered attention bias, and
simultaneously an increase in negative emotion words (Pazer, 2026). The negative physical and
psychological effects seen in many contemporary technologies are also observed in algorithm-based
technologies, and sometimes reach levels requiring support.

info@africansummit.org 6



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

Conclusion

Algorithmic burnout, which means users become mentally and emotionally exhausted due to constantly
optimized content streams, high engagement expectations, and an endless consumption cycle, can result
in digital fatigue and platform abandonment among users.

Algorithmic burnout, described as a new fatigue syndrome of the digital world, is known to have
reshaped users' social media experiences in recent years. This concept describes a process where user
experience progressively deteriorates as digital platform owners prioritize profit over people.

While algorithms were initially created to make life easier, over time they have begun to confine people
to certain patterns. Algorithms are essentially systems that try to know users better than they know
themselves, but sometimes they go too far. While digital systems, and especially artificial intelligence,
provide many conveniences in the industry and daily life, the fatigue and burnout experienced by users
are often overlooked. As with all technological products, digital technology should be used appropriately
and sufficiently. Technology provides greater benefits when used in moderation and when necessary.
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HEROISM IN KILL BILL
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ABSTRACT

This study evaluates Kill Bill as a critical text in the transformation of female hero representation in
contemporary cinema. The film reconstructs the ontological foundation of the superhero narrative.
Traditional superhero transformation is defined by supernatural powers, mutation, or technological
sources. The character of The Bride, however, presents a model of heroism constructed through trauma,
discipline, and embodied experience.

The analysis in this study is conducted within the framework of Laura Mulvey’s concept of the male
gaze and Judith Butler’s theory of gender performativity. As an auteur director, Quentin Tarantino
positions the woman not as a passive object but as a subject. The formal ground of the director is his
fusion aesthetics.

As a result, Kill Bill proposes an alternative model that redefines the construction of heroism while also
strengthening female representation.

Keywords: Female Hero, Kill Bill, Superhero Narrative, Ontology of Heroism, Male Gaze
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IDENTITY, POWER, AND STATEHOOD: ETHNICITY IN AFRICA’S POLITICAL ORDER
KIMLIK, GUC VE DEVLET OLMA: AFRIKA'NIN SIYASI DUZENINDE ETNISITE
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ABSTRACT

This study offers a theoretically grounded analysis of the political salience of ethnic identity in
postcolonial Africa, critically interrogating essentialist and primordialist explanations that attribute
conflict to so-called “ancient hatreds.” Drawing on constructivist and instrumentalist approaches in
international relations, the study conceptualizes ethnicity not as a fixed or biologically determined
identity, but rather as a historically contingent and politically constructed form of social organization
shaped by economic conditions, power relations, and state structures. It argues that the tendency to
explain political violence in Africa through references to “tribalism” obscures the complex historical
and political dynamics underlying conflict. In the aftermath of independence, African states emerged as
territorially unified yet socially fragmented political entities, characterized by weak national identities
and limited institutional capacity. Within this context, access to the state became the central arena of
political competition, rendering ethnic identity a powerful instrument for mobilization, trust-building,
and collective action. The study contends that the political salience of ethnicity does not stem from
inherent cultural traits, but rather from the strategic activation of ethnic identities by political elites
operating in environments marked by weak institutions and unequal resource distribution. Using the
1994 Rwandan genocide as an illustrative case, the study demonstrates that ethnic violence cannot be
understood as an expression of primordial animosities; instead, it must be situated within specific
historical trajectories, including colonial legacies, economic decline, demographic pressures, and
struggles over state power. Furthermore, the study highlights that precolonial African societies were
characterized by fluid, overlapping, and multiple identities, which were subsequently rigidified and
politicized through colonial rule and postcolonial state formation processes. In this regard, ethnicity
emerges not as a root cause of conflict per se, but as a vehicle through which political claims are
articulated and aggregated. The primary aim of this study is to reconceptualize the political significance
of ethnicity in postcolonial Africa by demonstrating how ethnic identities have been historically
constructed and strategically instrumentalized within contexts defined by weak state institutions, power
struggles, and unequal resource distribution.

Keywords: Ethnicity, Constructivism, Africa, Rwanda

OZET

Bu calisma, somiirgecilik sonras1 Afrika'da etnik kimligin siyasi 6nemine dair kuramsal temelli bir
analiz sunarak, catismay1 "kadim nefretlere" baglayan 6zcii ve ilkelci agiklamalar1 sorgulamaktadir.
Uluslararasi iliskilerdeki yapisalci ve aragsalci yaklasimlardan yararlanan ¢alisma, etnik kokeni sabit
veya biyolojik olarak belirlenmis bir kimlik olarak ele almak yerine, ekonomik kosullar, gii¢ iligkileri
ve devlet yapilar1 tarafindan sekillendirilen, tarihsel olarak kosullu ve siyasi olarak inga edilmis bir
sosyal oOrgiitlenme bicimi olarak kavramsallastirmaktadir. Calisma, Afrika'daki siyasi siddeti
"kabilecilik" referanslariyla agiklama egiliminin, catigmanin altinda yatan karmasik tarihsel ve siyasi
dinamikleri gizledigini savunmaktadir. Bagimsizlik doneminde, Afrika devletleri toprak bakimindan
birlesik ancak sosyal olarak parcalanmus siyasi yapilar, zayif ulusal kimlikler ve siirli kurumsal
kapasiteye sahip olmuslardir. Bu baglamda, devlete erisim siyasi rekabetin merkezi alani olarak ortaya
cikmis ve etnik kimligi seferberlik, gliven ve kolektif eylem i¢in giiclii bir ara¢ haline getirmistir.
Calisma, etnik kimligin siyasi olarak onemli hale gelmesinin, dogustan gelen kiiltiirel 6zelliklerden
degil, siyasi elitlerin zayif kurumlar ve esitsiz kaynak dagilimi ile karakterize edilen ortamlarda etnik
kimlikleri stratejik olarak harekete gecirmesinden kaynaklandigini savunmaktadir. 1994 Ruanda
soykirimini 6rnek bir vaka olarak kullanan bu ¢aligma, etnik siddetin eski nefretlerin bir ifadesi olarak
anlagilamayacagmi, bunun yerine somiirge mirasi, ekonomik gerileme, demografik baskilar ve devlet
iktidar1 tlizerindeki miicadeleler de dahil olmak iizere belirli tarihsel yoriingeler iginde
konumlandirilmas1 gerektigini savunmaktadir.
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Calisma ayrica, somiirge oncesi Afrika toplumlarinin akigkan, ortiisen ve ¢oklu kimliklerle karakterize
edildigini, bunlarin daha sonra sOmiirge yonetimi ve sOmiirge sonrasi devlet olusumu yoluyla
katilastirilip siyasallagtirildigini vurgulamaktadir. Bu baglamda, etnik kdken, ¢atismanin bagli bagma bir
nedeni olarak degil, siyasi taleplerin bir araya getirildigi ve ifade edildigi bir ara¢ olarak ortaya
¢ikmaktadir. Bu ¢aligmanin amaci, etnik kimligin tarihsel olarak nasil insa edildigini ve zayif devlet
kurumlari, iktidar miicadeleleri ve esitsiz kaynak dagilimi baglamlarinda stratejik olarak nasil
aragsallastirildigmi gostererek, somiirgecilik sonras1 Afrika'da etnik kdkenin siyasi dnemini yeniden
kavramsallagtirmaktir.

Anahtar Kelimeler: Etnisite, Konstriiktivizm, Afrika, Ruanda

INTRODUCTION

Ethnicity remains one of the most frequently invoked concepts in explanations of political violence and
instability in Africa. Civil wars, communal conflicts, and episodes of mass violence are often attributed
to deeply rooted ethnic antagonisms, tribal loyalties, or so-called “ancient hatreds.” Such explanations
have become particularly common in discussions of the 1994 Rwandan genocide, which is frequently
portrayed as the inevitable outcome of centuries-old hostility between Hutu and Tutsi communities.
However, these interpretations tend to oversimplify the complex historical and political processes that
shape ethnic identities and political conflict.

Contemporary scholarship increasingly challenges the approaches that treat ethnic identities as fixed,
natural, or biologically determined categories. Instead, ethnicity is understood as a socially and
politically constructed phenomenon whose significance varies across historical contexts. Collective
identities are not static entities but social formations continuously shaped through political, cultural, and
institutional processes (Calhoun, 1997: p. 40). The notion of the “tribe” as a timeless social reality and
demonstrates that many ethnic categories commonly used in African politics are products of historical
and political construction (Southall, 1970: p. 36). The postcolonial African experience provides a
particularly important context for examining the political significance of ethnicity. Following
independence, many African states inherited colonial boundaries that encompassed diverse populations
while lacking strong national identities and effective political institutions. Colonial administrations
frequently classified, codified, and institutionalized ethnic distinctions for administrative purposes,
transforming fluid social identities into politically meaningful categories (Young, 1994: p. 232).
Colonial rule played a decisive role in restructuring social relations and embedding ethnic classifications
within state institutions, thereby shaping patterns of political competition that persisted after
independence. Many African states emerged from colonial rule with fragile institutions, weak national
integration, and political systems in which access to state power became a central source of competition
(Thomson, 2018: pp. 17-24). Within these contexts, access to state resources became a central arena of
political contestation. Rather than emerging from inherent cultural differences, ethnic mobilization
frequently developed as a strategic response to political and economic incentives. Ethnic affiliation often
serves as a rational mechanism through which political actors organize collective action and compete
for access to resources (Bates, 1983: p. 164). Moreover, ethnic identities frequently acquire political
significance when state institutions fail to provide inclusive mechanisms of representation and resource
distribution (Rothchild, 1985: pp. 72-73).

This study adopts a constructivist and instrumentalist perspective to examine the political salience of
ethnicity in postcolonial Africa. It argues that ethnicity should be understood not as a primary cause of
conflict but as a historically constructed and politically mobilized form of social organization. Using the
1994 Rwandan genocide as an illustrative case, the study demonstrates that ethnic violence cannot be
adequately explained through references to primordial animosities. Instead, it must be situated within
broader historical processes involving colonial legacies, state formation, political competition, and
struggles over power.

The primary objective of this study is to reconceptualize the role of ethnicity in Africa's political order
by examining how ethnic identities are constructed, institutionalized, and strategically utilized within
contexts characterized by weak state institutions and unequal resource distribution. In doing so, the study
contributes to broader debates concerning identity, power, and statehood in postcolonial societies.
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ETHNICITY AS APOLITICAL CONSTRUCTION: CONSTRUCTIVIST APPROACH

The study of ethnicity has generated extensive debate within the social sciences, particularly regarding
the origins and political significance of ethnic identities. Traditional approaches view ethnicity as a
natural, fixed, and deeply rooted characteristic derived from shared ancestry, language, culture, or
religion. According to this perspective, ethnic conflicts emerge from enduring group loyalties and
historical antagonisms that persist across generations. Such interpretations have frequently influenced
explanations of political violence in Africa, where conflicts are often portrayed as manifestations of
ancient tribal rivalries. However, contemporary scholarship increasingly challenges these assumptions.
Constructivist approaches argue that ethnic identities are not immutable social facts but historically
contingent and socially constructed categories. Rather than existing independently of political and
historical processes, ethnic identities are continuously shaped, transformed, and reproduced through
institutions, political discourse, and social interaction. Collective identities are created and maintained
through social and political processes rather than inherited as permanent characteristics. From this
perspective, ethnicity is understood as a dynamic form of social organization whose significance varies
across historical contexts (Calhoun, 1997: p. 40). many so-called tribal identities are neither ancient nor
static but have been shaped by changing political and economic conditions. The tendency to explain
African conflicts through references to tribalism often obscures the historical and institutional factors
that contribute to political violence. Consequently, ethnicity should be examined not as an independent
cause of conflict but as a social category whose political relevance is produced through specific
historical circumstances (Southall, 1970: p. 36). Ethnic competition often reflects rational responses to
political and economic incentives rather than expressions of primordial loyalties. Political actors utilize
ethnic networks because they provide reliable channels for mobilizing support, distributing resources,
and securing political influence. Ethnicity therefore functions as a practical political resource rather than
a predetermined source of conflict. This information helps explain why ethnic tensions frequently
intensify during periods of political transition, economic crisis, or institutional instability (Bates, 983:
p. 164). The relationship between ethnicity and state structures is particularly important in postcolonial
Africa. Following independence, many African governments faced significant challenges in
constructing inclusive national identities capable of transcending local and regional affiliations. Weak
institutions, uneven development, and limited state capacity often encouraged political competition
along ethnic lines. Ethnic identities tend to acquire greater political significance when state institutions
fail to provide equitable representation and access to resources. Under such conditions, ethnicity
becomes a mechanism through which political demands are articulated and collective interests are
organized (Rothchild, 1985: pp. 72-73).

These theoretical perspectives collectively suggest that ethnicity should not be understood as an inherent
cause of political conflict. Rather, ethnic identities become politically significant when they are
embedded within broader structures of power, governance, and resource distribution. Political violence
emerges not because ethnic groups possess immutable hostilities, but because identities are mobilized
within specific institutional and historical contexts. This understanding is particularly relevant for
analyzing political developments in postcolonial Africa, where colonial rule, state formation, and elite
competition have profoundly influenced the construction and politicization of ethnic identities. The
Rwandan case provides a compelling illustration of these dynamics. Far from representing an eruption
of ancient ethnic hatred, the 1994 genocide occurred within a historical context in which ethnic
categories had been institutionalized, politicized, and strategically mobilized over decades.
Understanding this process requires an examination of the colonial foundations of ethnic identity
formation and the ways in which state power contributed to the transformation of social distinctions into
politically consequential categories (Thomson, 2018).

COLONIAL LEGACIES AND THE CONSTRUCTION OF ETHNIC IDENTITY IN RWANDA
The political significance of ethnicity in Rwanda cannot be understood without examining the historical
processes through which ethnic identities were constructed and institutionalized during the colonial
period. Contrary to primordialist interpretations, constructivist scholarship emphasizes that Hutu and
Tutsi identities were not fixed or biologically determined categories. Rather, they evolved over time and
acquired political significance through the interaction of colonial governance, administrative
classification, and state-building processes.
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Prior to colonial rule, social identities in Rwanda were more fluid than later representations suggested.
Although distinctions between Hutu, Tutsi, and Twa existed, these categories were not rigidly defined
ethnic groups in the modern sense. Social mobility, economic status, and patron-client relationships
often influenced an individual's social position. As a result, identity boundaries remained relatively
flexible and overlapping. The colonial period fundamentally transformed these social distinctions into
increasingly rigid political categories (Thomson, 2018). Colonial administrations across Africa
frequently relied on classification systems that simplified complex social realities into administratively
manageable categories. In Rwanda, first German and later Belgian authorities institutionalized ethnic
distinctions as part of their governance strategy. Colonial officials increasingly portrayed Tutsi
populations as racially and culturally superior, while Hutu communities were associated with
subordinate social and political roles. These interpretations reflected broader colonial assumptions
regarding race, hierarchy, and governance rather than objective social realities (Young (1994: p. 232).
The Belgian administration further strengthened these divisions through educational policies,
bureaucratic appointments, and systems of indirect rule. Access to political authority, education, and
economic opportunities became increasingly associated with ethnic classification. Over time, identities
that had previously been more flexible became embedded within formal institutions. This process
transformed ethnicity from a social distinction into a politically significant category that structured
access to power and resources. The colonial rule fundamentally altered the nature of social relations in
Rwanda by reinforcing ethnic boundaries and linking them directly to political authority. The
introduction of ethnic identity cards during the colonial period represented a particularly important
development. These documents formally categorized individuals as Hutu, Tutsi, or Twa, eliminating
much of the flexibility that had previously characterized social identities. Through this process, ethnicity
became institutionalized within the administrative structure of the state and increasingly shaped political
opportunities and social interactions (Prunier, 1995).

The transition to independence did not eliminate these colonial legacies. Instead, ethnic categories
remained deeply embedded within political institutions and public discourse. As political competition
intensified during the late colonial and early postcolonial periods, ethnicity became an increasingly
important mechanism for political mobilization. Political actors sought support by appealing to ethnic
identities, transforming social classifications into instruments of political organization and competition.
Colonial rule in Rwanda institutionalized political identities through administrative classifications that
transformed social categories into durable political identities. The colonial state played a decisive role
in creating the political framework within which ethnic distinctions later became central to struggles
over power and citizenship. The persistence of these divisions illustrates a broader pattern observed
across postcolonial Africa. Colonial administrations frequently established systems of governance that
reinforced particular identities while weakening the development of inclusive national political
communities. Following independence, many states inherited institutional structures that continued to
reproduce these divisions. Consequently, political competition often occurred through ethnic channels
rather than through broadly inclusive civic institutions. (Mamdani, 2001: pp. 41-50).

From a constructivist perspective, the Rwandan experience demonstrates that ethnicity is neither natural
nor inevitable. Instead, ethnic identities became politically meaningful through historical processes of
classification, institutionalization, and political mobilization. The colonial state played a central role in
transforming fluid social distinctions into rigid political categories, creating conditions that would later
influence patterns of political competition and conflict. Understanding these colonial foundations is
essential for interpreting the events of 1994. The genocide cannot be explained as the result of ancient
ethnic antagonisms. Rather, it emerged within a political environment shaped by historically constructed
identities, institutionalized inequalities, and struggles over state power. The following section examines
how these identities were subsequently mobilized by political elites and incorporated into broader
contests over authority, resources, and national governance.

ETHNICITY, STATE POWER, AND THE 1994 RWANDAN GENOCIDE

The 1994 Rwandan genocide represents one of the most devastating episodes of political violence in
modern African history. Between April and July 1994, approximately 800,000 people, primarily Tutsi
civilians and moderate Hutus, were killed in a systematic campaign of mass violence. Popular accounts
frequently portray the genocide as the inevitable result of deep-rooted ethnic hatred between Hutu and
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Tutsi communities. However, such interpretations fail to explain why violence occurred at a particular
historical moment and why ethnic identities became the primary basis for political mobilization. A
constructivist and instrumentalist perspective suggests that the genocide should instead be understood
as the outcome of historically constructed identities mobilized within a context of political crisis, elite
competition, and struggles over state power. The decades following independence witnessed significant
transformations in Rwanda's political landscape. While colonial rule had privileged Tutsi elites, the post-
independence period was characterized by the political dominance of Hutu-led governments. Rather
than eliminating ethnic distinctions, however, political change reversed existing hierarchies and
preserved ethnicity as the principal framework through which political power was organized and
distributed. Consequently, access to state resources, political representation, and economic opportunities
remained closely linked to ethnic identity. The centrality of the state in Rwanda's political and economic
life further intensified these dynamics. In many postcolonial African states, the state functions not only
as a political institution but also as a primary distributor of economic resources and social opportunities.
When access to state institutions becomes the principal avenue for political and economic advancement,
competition for political power often assumes ethnic dimensions. Under such conditions, ethnicity
becomes a particularly effective mechanism for mobilizing support and defining political interests
(Rothchild, 1985: pp. 72-73).

The economic difficulties experienced by Rwanda during the late 1980s and early 1990s contributed
significantly to political instability. Declining agricultural productivity, demographic pressures, and
waorsening economic conditions increased social tensions and heightened competition over scarce
resources. Although economic hardship alone cannot explain the genocide, it created an environment in
which political elites could more effectively mobilize grievances and fears. Ethnic mobilization often
becomes attractive to political actors during periods of uncertainty because ethnic networks provide
established channels for collective action and political organization (Bates, 1983). The outbreak of civil
war following the invasion of the Rwandan Patriotic Front (RPF) in 1990 further intensified these
dynamics. The conflict generated widespread insecurity and strengthened perceptions of existential
threat among political elites. Within this context, extremist actors increasingly framed political
competition in ethnic terms, portraying Tutsi populations as collective enemies and presenting violence
as necessary for national survival. Ethnic identity thus became a political instrument through which
elites sought to consolidate support and maintain authority.

The genocide was not a spontaneous eruption of popular hatred but rather the outcome of deliberate
political strategies pursued by actors seeking to preserve power in the face of growing challenges.
Political leaders, media organizations, and extremist groups actively participated in constructing
narratives that transformed social identities into categories of political exclusion and violence. The
genocide therefore reflected a process of organized political mobilization rather than the automatic
expression of ethnic antagonism (Prunier, 1995: p. 265). The genocide should be understood within the
broader context of colonial legacies, state power, and political exclusion rather than as an eruption of
primordial ethnic hatred. This interpretation reinforces constructivist arguments that ethnic violence
emerges through political processes rather than through immutable cultural divisions (Mamdani, 2001:
pp. 185-202).

From a constructivist perspective, this process demonstrates how identities acquire political significance
through institutional and political practices. The categories of Hutu and Tutsi did not inherently produce
violence. Instead, these identities became politically consequential because they were embedded within
state institutions, reinforced through historical narratives, and strategically activated by political elites.
The genocide illustrates the extent to which identity categories can be transformed into instruments of
political action when combined with state power and coercive capacity. The Rwandan case also
highlights the limitations of explanations that reduce African conflicts to tribalism or ancient ethnic
divisions. Such interpretations overlook the historical processes through which identities are constructed
and politicized. Ethnic categories should not be treated as timeless realities but as products of changing
political and social conditions. The violence of 1994 therefore cannot be understood independently of
the colonial legacy, the institutionalization of ethnic classifications, and the strategic decisions of
political actors operating within a context of crisis (Southall, 1970: p. 36).

Ultimately, the genocide demonstrates that ethnicity functioned less as a cause of conflict than as a
vehicle through which political claims, fears, and interests were articulated. Political violence emerged
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not because ethnic differences inevitably generate hostility, but because historically constructed
identities were mobilized within struggles over state power, legitimacy, and political survival. This
interpretation reinforces the broader argument that ethnicity in postcolonial Africa should be understood
as a dynamic political resource rather than a fixed cultural determinant of conflict.

CONCLUSION

This study examined the political significance of ethnicity in postcolonial Africa through a constructivist
and instrumentalist perspective. It argued that ethnicity should not be understood as a fixed or
biologically determined identity but rather as a historically contingent and politically constructed form
of social organization. By drawing on theoretical debates concerning identity formation and political
mobilization, the study challenged primordialist explanations that attribute conflict to ancient ethnic
antagonisms.

The analysis demonstrated that colonial rule played a central role in transforming flexible social
distinctions into institutionalized ethnic categories. Through administrative practices, political
classifications, and systems of indirect rule, colonial authorities contributed to the politicization of
ethnicity and the construction of durable identity boundaries. These legacies continued to influence
political competition after independence and shaped the relationship between identity and state power.
Using the 1994 Rwandan genocide as an illustrative case, the study further showed that ethnic violence
cannot be adequately explained through references to tribalism or inherited hostility. Instead, the
genocide emerged within a specific historical context characterized by colonial legacies, political
competition, economic pressures, civil conflict, and struggles over state authority. Ethnic identities
became politically salient because they were strategically mobilized by political actors seeking to secure
and maintain power.

The central argument of this study is that ethnicity in Africa functions less as a cause of political conflict
than as a vehicle through which political interests, grievances, and power struggles are expressed.
Understanding political violence therefore requires attention not only to identity itself but also to the
historical and institutional contexts within which identities are constructed and mobilized.

Ultimately, the study contributes to a more nuanced understanding of ethnicity, statehood, and political
order in postcolonial Africa. By emphasizing the historical construction and political instrumentalization
of ethnic identities, it provides an alternative framework for analyzing conflict and political instability
beyond simplistic narratives of tribalism and primordial hatred. Future research may further explore
how evolving political institutions, democratization processes, and socioeconomic transformations
continue to shape the role of ethnicity in contemporary African politics.
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OZET

Dijital platformlar, kullanic1 deneyimini optimize etmek amaciyla belirli gorsel oriintiileri 6n plana
¢ikaran algoritmik sistemler lizerinden ¢aligmaktadir. Bu durum, 6zellikle Instagram kesfet sayfasinda
benzer renk paletleri, kompozisyon yapilari ve estetik kodlarin tekrar edilmesine yol agmaktadir.
Calismanin amaci, Instagram kesfet sayfasinda yer alan gorsellerin renk kullanimi ve kompozisyon
ozellikleri bakimindan nasil standartlagtigini ortaya koymaktir. Arastirmada nitel i¢erik analizi yontemi
kullanilmistir. Amagl 6rnekleme ile secilen Instagram kesfet gorselleri; renk paleti, kompozisyon yapisi
ve tekrar tirleri agisindan incelenmistir. Analiz stirecinde gorseller sicak/soguk tonlar, pastel kullanim,
yuksek kontrast, merkezi kompozisyon, negatif alan, minimal arka plan ve nesne tekrarlar1 gibi
kategoriler {izerinden degerlendirilmistir. Bulgular, kesfet sayfasinda 6zellikle sicak tonlarin (sari,
turuncu, kirmizi), mavi-turuncu kontrastmin, merkezi kompozisyonun ve negatif alan kullaniminin
yogun bigimde tekrarlandigimi gostermektedir. Ayrica benzer kadrajlar, nesne sunumlari ve estetik stiller
araciligiyla gorsel homojenlesmenin olustugu tespit edilmistir. Calisma, Lev Manovich’in Yazilim
Kaltari (Software Culture) ve Kilturel Analitik (Cultural Analytics) yaklasimi gerg¢evesinde
degerlendirilmistir. Elde edilen sonuclar, Instagram kesfet sayfasindaki gorsel ¢esitliligin algoritmik
yonlendirmeler nedeniyle sinirlanarak ongoriilebilir ve tekrar eden bir estetik diizene doniistiiglini
gostermektedir. Boylece dijital platformlarm yalnizca igerik dolagimini degil, aym1 zamanda gorsel
begeni bicimlerini ve estetik normlar1 da sekillendirdigi sonucuna ulasilmistir.

Anahtar Kelimeler: Instagram, kesfet sayfasi, gorsel kiiltiir, algoritma, Lev Manovich, standartlasma

ABSTRACT

Digital platforms operate through algorithmic systems that prioritize specific visual patterns in order to
optimize user experience. This situation leads to the repetition of similar color palettes, compositional
structures, and aesthetic codes, particularly on Instagram’s Explore page. The aim of this study is to
reveal how visual content on Instagram’s Explore page becomes standardized in terms of color use and
compositional features. The study employs a qualitative content analysis method. Instagram Explore
page visuals selected through purposive sampling were analyzed in terms of color palettes,
compositional structures, and repetition types. During the analysis process, visuals were evaluated based
on categories such as warm/cool tones, pastel colors, high contrast, central composition, negative space,
minimal background, and object repetition. Findings indicate that warm tones (yellow, orange, red),
blue-orange contrast, central composition, and negative space are frequently repeated on the Explore
page. In addition, visual homogenization is reinforced through similar framing styles, object
presentations, and recurring aesthetic patterns.

The study is discussed within the framework of Lev Manovich’s concepts of Software Culture and
Cultural Analytics. Results demonstrate that visual diversity on Instagram’s Explore page is limited by
algorithmic guidance, transforming into a predictable and repetitive aesthetic order. Consequently,
digital platforms not only regulate content circulation but also shape visual taste, aesthetic preferences,
and dominant aesthetic norms.

Keywords: Instagram, Explore page, visual culture, algorithm, Lev Manovich, standardization
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Dijital medya platformlari, kullanicilarm igerik tiiketim aligkanliklarini yalnizca yonlendiren degil, ayni
zamanda gorsel begeni bigimlerini yeniden iireten algoritmik yapilara doniismiistiir. Ozellikle Instagram
kesfet sayfasi, kullaniciya kigisellestirilmis icerik sunma mantigiyla calisirken belirli estetik kodlarin
stirekli tekrar edilmesine neden olmaktadir (Bucher, 2018). Benzer renk paletleri, kompozisyon
diizenleri, kadraj kullanimlar1 ve gorsel stiller, platformun oneri sistemi araciligiyla goriiniirlitk
kazanmakta; bu durum zamanla dijital ortamda standartlasmus bir gérsel dil olusturmaktadir. Boylece
kullamicilar yalnizca igerik tiiketicisi degil, aym zamanda algoritmik olarak belirlenen estetik normlarin
yeniden dreticisi haline gelmektedir. Yeni medya ortamlarinda gorsel iiretimin veri temelli hale gelmesi,
kiiltiirel tretim siireclerinin yazilim mantigiyla sekillenmesine yol a¢mustir. Bu baglamda Lev
Manovich’in “Yazilim Kiltiri” (Software Culture) ve “Kiiltiirel Analitik” (Cultural Analytics)
yaklasimlari, dijital gorsellerin yalnizca estetik nesneler olarak degil; analiz edilebilir, siniflandirilabilir
ve tekrar eden veri kiimeleri olarak degerlendirilmesini miimkiin kilmaktadir. Manovich’e gore dijital
kiiltiirde gorsel {iretim, bireysel yaraticiliktan ¢ok yazilimin sundugu arayiizler, filtreler ve algoritmik
yonlendirmeler tarafindan belirlenmektedir (Manovich, 2013). Bu nedenle sosyal medya
platformlarinda ortaya ¢ikan estetik tekrarlar, kullanici tercihlerinin 6tesinde platform temelli bir gorsel
diizenin sonucu olarak okunmalidir. Instagram kesfet sayfasinda siklikla karsilasilan sicak tonlar,
yiiksek kontrast kullanimi, merkezi kompozisyon, negatif alan ve minimal arka plan gibi gorsel
ozellikler, kullanic1 dikkatini artirmaya yonelik algoritmik optimizasyonlarla iliskilidir. Ozellikle ayn
kadraj yapilarmin ve benzer estetik stillerin tekrar edilmesi, gorsel cesitliligin azalmasimna ve
homojenlesmis bir akisin olusmasina neden olmaktadir (Abidin, 2016). Bu durum, dijital platformlarin
yalnizca igerik dolagimini degil; estetik algiyl, gorsel normlart ve kiiltiirel begeni bigimlerini de
belirledigini gostermektedir (Gillespie, 2014). Literatiirde sosyal medya algoritmalar {izerine yapilan
caligmalar genellikle kullanici davranislari, etkilesim ekonomisi ve veri gozetimi iizerine yogunlasirken;
gorsel tekrar ve estetik standartlasma konusu sinirli bigimde ele alinmaktadir. Ozellikle Instagram kesfet
sayfasinda renk paleti ve kompozisyon tekrarlarmin kiiltlirel analitik baglaminda incelenmesi, dijital
gorsel kiiltiirin nasil bi¢imlendigini anlamak agisindan 6nem tasimaktadir. Bu ¢alisma, sdz konusu
boslugu doldurmay:1 amaglayarak Instagram kesfet sayfasindaki gorsellerin renk ve kompozisyon
Ozellikleri tizerinden nasil standartlastigini ortaya koymay1 hedeflemektedir.

Calismada amagh ornekleme yontemiyle secilen Instagram kesfet gorselleri incelenmis; renk paleti
kullanimi, kompozisyon tiirleri ve gorsel tekrar bicimleri analiz edilmistir. Aragtirma sonucunda kesfet
sayfasinda belirli estetik kodlarin yogun bigimde tekrar edildigi ve algoritmik yénlendirmelerin gorsel
homojenlesmeyi gii¢lendirdigi ortaya konulmustur. Boylece calisma, dijital platformlarin estetik tiretim
siirecleri iizerindeki etkisini goriiniir kilmay1 amaglamaktadir.

YONTEM

Bu calismanin temel amaci, Instagram kesfet sayfasinda yer alan gorsellerin renk paleti, kompozisyon
yapist ve gorsel tekrar bigimleri agisindan nasil standartlastigini ortaya koymaktir. Calisma kapsaminda
algoritmik olarak one ¢ikarilan igeriklerde tekrar eden estetik Oriintiiler incelenmis; benzer renk
kullanimlari, kadraj yapilari, nesne sunumlar1 ve stil tekrarlarinin dijital gorsel kiiltiirde nasil bir
homojenlesme yarattig1 analiz edilmistir. Ayrica aragtirmada, dijital platform algoritmalarinin yalnizca
icerik dolagimini degil, ayn1 zamanda kullanicilarin gdrsel begeni bigimlerini ve estetik normlarmi da
sekillendirdigi ortaya konulmaya calisilmistir. Dijital platformlar gliniimiizde yalnizca iletisim araglari
degil, ayn1 zamanda estetik iiretim ve kiiltiirel yonlendirme mekanizmalar1 haline gelmistir. Ozellikle
Instagram kesfet sayfasi, kullanicilarin hangi gorselleri gérecegini belirleyen algoritmik yapisiyla gorsel
kiiltiir iizerinde dogrudan etkili olmaktadir. Bu durum, farkl iceriklerin zamanla benzer estetik kaliplar
etrafinda yeniden {iretilmesine neden olmaktadir. Calisma, sosyal medya algoritmalarinin gorsel
standartlagma iizerindeki etkisini ortaya koymasi bakimindan 6nem tagimaktadir.

Literatiirde sosyal medya c¢aligmalari ¢ogunlukla kullanici davranislari, dijital gozetim, etkilesim
ekonomisi ve veri politikalar1 tizerine yogunlasirken; gorsel tekrar, estetik homojenlesme ve algoritmik
estetik konusu sinirli bigimde ele alinmaktadir. Bu arastirma, Lev Manovich’in “Yazilim Kiiltiirii” ve
“Kiiltiirel Analitik” yaklasimlar1 cercevesinde Instagram kesfet sayfasindaki gorsel oOriintiileri
inceleyerek alana kuramsal ve metodolojik katki sunmaktadir.
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Ayrica ¢alisma, dijital platformlarin kullanici tercihlerini nasil yonlendirdigini ve estetik ¢esitliligi nasil
sinirlandirdigini  géstermesi  agisindan yeni medya ¢aligmalari i¢in gilincel bir tartigma alam
olusturmaktadir. Bu ¢aligmada, Instagram kesfet sayfasinda yer alan gorsellerdeki renk paleti ve
kompozisyon tekrarlarini incelemek amaciyla nitel aragtirma yaklasimi benimsenmistir. Arastirmada
yontem olarak nitel icerik analizi kullanilmustir. Nitel i¢erik analizi, gérsel ve metinsel igeriklerde tekrar
eden anlam Oriintiilerini, temalar1 ve yapisal Ozellikleri ortaya g¢ikarmayr amacglayan bir analiz
yontemidir. Calismada bu yontem tercih edilerek Instagram kesfet sayfasinda one ¢ikan gorsellerin
estetik yapilari sistematik bicimde degerlendirilmistir.

Arastirmanin evrenini Instagram platformunda yer alan kesfet sayfasi igerikleri olusturmaktadir.
Calismanin 6rneklemini ise amagh Ornekleme yontemiyle segilen kesfet sayfasi gorselleri meydana
getirmektedir. Amacl 6rnekleme tercih edilmesinin nedeni, algoritmik olarak 6ne ¢ikarilan ve yiiksek
etkilesim potansiyeline sahip gorsellerin belirli estetik ortakliklar tasidigi varsayimidir. Bu dogrultuda
farkli igerik kategorilerinden segilen gorseller; renk kullamimi, kompozisyon diizeni ve tekrar tiirleri
bakimindan incelenmistir. Analiz siirecinde gorseller ii¢ temel kategori altinda degerlendirilmistir: renk
paleti Ozellikleri, kompozisyon turleri ve gorsel tekrar bigimleri. Renk paleti analizinde sicak tonlar,
soguk tonlar, pastel renkler ve yiiksek kontrast kullanimi incelenmistir. Kompozisyon analizinde
merkezi kompozisyon, negatif alan, minimal arka plan ve ¢oklu nesne kullanimi degerlendirilmistir.
Gorsel tekrar analizinde ise renk tekrari, kadraj tekrari, nesne tekrari ve stil tekrarina odaklanilmustir.
Arastirmanin kuramsal ¢er¢evesini Lev Manovich’in “Yazilim Kiultiiri” (Software Culture) ve
“Kiiltiirel Analitik” (Cultural Analytics) yaklasimlar1 olusturmaktadir. Manovich’e gore dijital gorseller
yalnizca estetik nesneler degil; ayn1 zamanda yazilim tarafindan islenebilir, siniflandirilabilir ve tekrar
iiretilebilir veri yapilaridir. Bu dogrultuda ¢aligmada Instagram kesfet sayfasindaki gorseller, algoritmik
sistemlerin  olusturdugu estetik oriintiiler ve standartlasmis gorsel yapilar baglaminda
degerlendirilmistir. Arastrma sonucunda, Instagram kesfet sayfasinda belirli renk paletleri,
kompozisyon tiirleri ve estetik stillerin yogun bigimde tekrarlandigi; bu tekrarlarin gorsel
homojenlesmeyi giiclendirdigi ve platform temelli bir estetik diizen olusturdugu ortaya konulmustur.

BULGULAR

Bu boliimde, Instagram kesfet sayfasindan amagli 6rnekleme yontemiyle secilen gorseller, Lev
Manovich'in Yazilim Kiiltiirii (Software Culture) ve Kiiltiirel Analitik (Cultural Analytics) yaklasimlari
dogrultusunda analiz edilmistir. Gorseller; renk paleti 6zellikleri, kompozisyon yapilari ve gorsel tekrar
tiirleri acisindan incelenmis, elde edilen veriler tablolar araciligiyla sistematik bicimde sunulmustur.
Analiz siirecinde tekrar eden estetik oriintiilerin belirlenmesine odaklamlmus; 6zellikle renk kullanima,
kadraj tercihleri, nesne yerlesimi ve stil benzerlikleri degerlendirilmistir. Bu dogrultuda bulgular,
Instagram kesfet sayfasinda algoritmik goriiniirliik mekanizmalarinin etkisiyle ortaya ¢ikan estetik
standartlasma egilimlerini ve gorsel homojenlesme siireclerini ortaya koymaktadir. Bulgular, dijital
gorsel kiiltiiriin veri temelli oriintiiler iizerinden nasil sekillendigini gostermesi bakimindan Manovich'in
kuramsal yaklasimiyla birlikte yorumlanmustir.

Gorsel 1. Renkli Ci¢

ek Cekimi
|
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Tablo 1. Renk Paleti Tekrar1
RENK OZELLIGI GOZLENEN KULLANIM | YAYGINLIK GORSEL ETKI
Pastel tonlar Yavruagzi-lila-krem Orta Yumusak estetik
Yuksek kontrast, Mavi-turuncu Orta Vurgu
Sicak tonlar Turuncu-sari-kirmizi-pembe Yiksek Samimiyet
Soguk tonlar Mavi- yesil- mor-turkuaz Yiksek Vurgu

Bu tablo, Lev Manovich’in yazilhim kiltiirii (software culture) ve kiltirel analitik (cultural analytics)
yaklagimi ¢ergevesinde okundugunda, Instagram kesfet sayfasindaki renk kullaniminin bireysel estetik
tercihlerden ¢ok veri temelli, platform yonlendirmeli bir gorsel standartlagsmaya isaret ettigini
gostermektedir. Manovich’e gore dijital gorsel kiiltiirde estetik kararlar, sanat¢inin ya da tasarimcinin
Ozgiin yaraticilifindan ziyade, kullamlan yazilimin ve platformun sundugu olasilik uzay1 (space of
possibilities) i¢inde sekillenir. Bu baglamda tabloda gériilen renk dagilimu, rastlantisal bir gesitlilikten
ziyade, belirli gorsel kaliplarin tekrar tiretildigini ortaya koymaktadir.

Oncelikle sicak tonlarm (turuncu, sar1, kirmizi, pembe) yiiksek yayginlikta olmast, dijital platformlarda
duygusal yakinlik ve samimiyet liretme egiliminin sistematik hale geldigini gdsterir. Manovich’in
perspektifinden bakildiginda bu durum, kullanicilarin bilingli tercihlerinden ¢ok, platformda yiiksek
etkilesim iireten gorsellerin veri olarak birikmesi ve bu verilerin yeni igerik iiretiminde referans
alinmasiyla iligkilidir. Yani sicak tonlar, “estetik tercih” olmaktan ¢ikarak algoritmik olarak normalize
edilmis bir gorsel stratejiye doniismektedir. Benzer sekilde soguk tonlarin (mavi, yesil, mor, turkuaz)
yine yiiksek yayginlik gostermesi, dijital estetigin ikili bir renk rejimi etrafinda yapilandigini
diistindiiriir. Bu durum Manovich’in “veri seti estetigi” yaklasimiyla aciklanabilir: Platformda dolasima
giren milyonlarca gorsel, belirli renk kombinasyonlarini1 6ne ¢ikaran bir veri kiimesi olusturur ve
zamanla bu kiime, yeni Uretimlerin estetik sinirlarin belirler. Boylece kullanicilar farkinda olmadan bu
sinirlar i¢inde iiretim yapar.

Pastel tonlarin orta diizeyde kullanimu ise, 6zellikle minimalist ve “temiz” gorsel dilin platform i¢inde
belirli bir nis estetik olarak konumlandigin1 gosterir. Bu estetik, genellikle daha rafine ve “tasarim
odakl1” igeriklerle iliskilendirilir. Ancak Manovich agisindan bu da 6zgiinliikten ziyade, yazilimin
sundugu filtreler, hazir renk paletleri ve gorsel diizenleme araclariyla kolayca firetilebilen bir stilin
tekrarindan ibarettir. Yani pastel estetik, bireysel yaraticiligin degil, arayuz destekli estetik tretimin bir
sonucudur. Tabloda dikkat ¢eken bir diger unsur olan mavi-turuncu yiiksek kontrastin orta diizeyde
yaygmhgi, sinematik gorsel kaltirin dijital platformlara tasindigini  gostermektedir. Bu renk
kombinasyonu, oOzellikle film endiistrisinde kullanilan color grading tekniklerinden tiiremistir.
Manovich’in yaklagimma gore bu tiir estetik transferler, farkli medya bigimleri arasinda yazilim
araciligiyla gerceklesir. Boylece sinema estetigi, sosyal medya gorsellerinde yeniden iiretilir ve zamanla
standart bir gorsel dil haline gelir.

Genel olarak tablo, Instagram kesfet sayfasinda renk kullaniminin ¢esitlilikten ziyade sinirli ama tekrar
eden estetik kaliplar etrafinda yogunlastifini ortaya koymaktadir. Bu durum Manovich’in temel
arglimaniyla ortiismektedir: Dijital cagda gorsel kiiltiir, bireysel yaraticiligin sinirsiz bir alani degil,
aksine yazilimin ve veri akiginin sekillendirdigi hesaplanabilir ve tekrar edilebilir bir estetik sistemdir.
Dolayisiyla burada gozlemlenen renk paleti tekrarlari, yalnizca gorsel bir tercih degil; ayn1 zamanda
dijital platformlarn tirettigi algoritmik estetik diizenin bir ¢iktisidr.

Tablo 2. Kompozisyon Tekrari

KOMPOZISYON TURU TANIM GORULME SIKLIGI YORUM
Merkezi kompozisyon Ana nesne ortada Yuksek Hizli algi
Minimal arka plan Kalabalik yap1 Cok yiksek Odaklanma
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Negatif alan Bosluk kullanimi Cok yiksek Premium alg1
Coklu nesne Kalabalik yap1 Cok yiksek Algoritmik
dezavantaj

Lev Manovich’in Kiiltiirel Analitik (Cultural Analytics) ve Yazilim Kiiltiirii (Software Culture)
yaklagimlar1 ¢ergevesinde degerlendirildiginde, Gorsel 1’e iligkin kompozisyon verileri, fiziksel bir
nesnenin dijital kiiltlir icinde nasil siniflandirilabilir ve islenebilir bir veri birimine doniistiiriildigiinii
ortaya koymaktadir. Tabloda merkezi kompozisyonun yiiksek siklikta goriilmesi, gorseldeki ana
nesnenin merkezde konumlandirilarak hem kullanici dikkatinin hem de nesne tanima sistemlerinin
odagimin dogrudan belirlenmesini saglamaktadir. Manovich’e gore yazilim kiiltiirii, bilginin miimkiin
olan en kisa silirede algilanmasini ve iglenmesini hedeflemektedir. Bu baglamda merkezde
konumlandirilan mavi ¢icek, yalnizca estetik bir unsur olarak degil, ayn1 zamanda hizli tiiketilebilir ve
kolay siniflandirilabilir bir veri nesnesi olarak islev gormektedir. Boylece gorsel, anlatisal bir yapmin
Otesine gegerek veritabani mantigina uygun sekilde organize edilmis operasyonel bir araylize
doniismektedir.

Tabloda minimal arka plan kullaniminin ¢ok yiiksek diizeyde goriilmesi de Manovich’in goriintiileri
katmanlar halinde isleyen yazilimsal yaklasimiyla iligkilendirilebilir. Her ne kadar arka plan ¢ok sayida
cigekten olusan yogun bir yap1 sergilese de, bu yogunluk 6n plandaki nesnenin belirginligini artiran bir
gorsel doku islevi listlenmektedir. Yazilimsal estetik agisindan degerlendirildiginde arka plan, kendi
bagmma anlam {ireten bir unsur olmaktan ziyade, 6n plandaki veriyi vurgulayan ve algisal ayrimi
glclendiren bir filtre gérevi gormektedir. Bu durum, dijital platformlarin dikkat ekonomisine dayali
gorsel organizasyon mantigini yansitmaktadir.

Negatif alan kullaniminin ¢ok yiiksek diizeyde olmasi ve premium algi ile iliskilendirilmesi de
Manovich’in kiiltiirel yazilim yaklasimi kapsaminda degerlendirilebilir. Dijital kiiltiirde bosluk yalnizca
kompozisyonel bir tercih degil, ayn1 zamanda belirli anlamlarin ve degerlerin kodlandig:r sembolik bir
gosterge niteligi tasimaktadir. Bosluk kullanimi, nesnenin siradan bir gorsel unsur olmaktan ¢ikarilarak
daha seckin, daha degerli ve daha dikkat ¢ekici bir igerik olarak algilanmasina katki saglamaktadir. Bu
baglamda negatif alan, yazilimsal estetigin tirettigi bir meta-veri islevi gérmekte ve gorselin platform
icerisindeki degerini artiran bir tasarim stratejisine doniismektedir. Ote yandan ¢oklu nesne kullaniminin
cok yiiksek siklikta goriilmesi ve algoritmik dezavantaj olarak degerlendirilmesi, Manovich’in kiiltiirel
analitik yaklasiminda 6ne ¢ikan siiflandirma ve iglenebilirlik tartismalariyla ortiismektedir. Gorselde
yer alan yogun cicek kiimeleri insan algis1 agisindan estetik bir zenginlik ve cesitlilik sunarken,
bilgisayarl gorii sistemleri agisindan veri karmasikligini artirmaktadir. Nesne sayisinin artmast, her bir
unsurun ayri ayri tamimlanmasini ve kategorize edilmesini zorlagtirmakta, boylece gorselin makine
tarafindan okunabilirligini azaltmaktadir. Bu durum, dijital platformlarda 6ne ¢ikan gorsel diizenlerin
neden cogu zaman daha sade, daha net ve daha az karmasik yapilar etrafinda sekillendigini
acgiklamaktadir.

Genel olarak degerlendirildiginde, Gorsel 1 Manovich’in kuramsal ¢ergevesi i¢inde yalnizca estetik bir
fotograf olarak degil, belirli parametreler dogrultusunda optimize edilmis bir veri arayiizli olarak
okunabilir. Merkezi kompozisyon, negatif alan kullanimi, odaklanmay1 kolaylastiran arka plan diizeni
ve nesne yogunlugu gibi unsurlar, gérselin yazilimsal sistemler tarafindan daha hizli algilanmasini ve
islenmesini miimkiin kilmaktadir. Bu dogrultuda tablo verileri, fiziksel bir anin dijital kiiltiir icerisinde
nicellestirilebilir, smiflandirilabilir ve analiz edilebilir bir kiiltiirel veriye donistiirtildigiini
gostermekte; Manovich’in kiiltiirel analitik yaklagiminin sosyal medya gorsellerinin yapisal 6zelliklerini
anlamada 6nemli bir agiklayici gergeve sundugunu ortaya koymaktadir.

Tablo 3. Gorsel Tekrar Turleri

TEKRAR TURU ACIKLAMA GORSEL SONUC
Renk tekrari Benzer palet Homojen akis
Kadraj tekrar Ayni ag1 Monotonluk
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Nesne tekrar1 Uriin Estetik homojenlesme
Stil tekrari Ayni estetik Gorsel hegemonya

Bu tablo, Lev Manovich’in yazilim kiiltiirii yaklasimi ¢ercevesinde degerlendirildiginde, Instagram
kesfet sayfasinda gézlemlenen gorsel tekrarlarin yalnizea estetik tercihler degil, dijital Gretim sisteminin
yapisal ¢iktilart oldugunu agik bigimde ortaya koymaktadir. Tabloyu biitiinciil olarak okudugumuzda,
farkli tekrar tiirlerinin aslinda tek bir siirece igaret ettigi goriiliir: estetigin veri temelli olarak standardize
edilmesi. Oncelikle renk tekrarmin “homojen akis” iiretmesi, dijital platformlarda gorsellerin bireysel
olarak degil, bir biitiiniin parcas1 olarak algilandigini gésterir. Manovich’e gore dijital gorsel kiiltiir, tekil
imgelerden ¢ok veri setleri lizerinden analiz edilir. Bu baglamda benzer renk paletlerinin siirekli tekrar
edilmesi, kesfet sayfasinda akigin pargali degil, biitinliiklii ve tutarli gériinmesini saglar. Ancak bu
tutarlilik, estetik ¢esitliligin azalmasi pahasina elde edilir ve zamanla belirli renk kombinasyonlarinin
norm haline gelmesine yol acar.

Kadraj tekrarmin “monotonluk™ iiretmesi, dijital gorsel {liretimde arayiliz mantiginin belirleyiciligini
ortaya koyar. Ayni acidan ¢ekilmis, benzer kompozisyon diizenine sahip gorseller, kullaniciya hizli
algilama avantaj1 saglasa da, estetik olarak tekrar eden ve 6ngoriilebilir bir yap1 olusturur. Manovich’in
perspektifinden bu durum, yazilimin sundugu gorsel iiretim araglarinin kullanicilar1 belirli kadraj
kaliplarma yonlendirmesiyle iliskilidir. Yani burada monotonluk, yaraticilik eksikliginden degil,
sistematik Oretim biciminden kaynaklanan bir sonugtur. Nesne tekrarinin “estetik homojenlesme”’ye yol
agmasi, dijital gorsel kiiltiirde dzgiinliik iddiasmin zayifladigim gosterir. Ozellikle {iriin gorsellerinde
ayn1 nesnenin benzer bigimlerde sunulmasi, gorsel {iretimin varyasyon mantigia dayandigini ortaya
koyar. Manovich’e gore dijital ortamda iiretim, sifirdan yaratim degil, mevcut formlarin yeniden
diizenlenmesiyle gerceklesir. Bu nedenle nesne tekrari, kullanici tercihinden ¢ok, daha once basaril
olmus gorsel kaliplarin yeniden tiretimi olarak okunmalidir. Sonugta ortaya ¢ikan sey, farkli icerikler
arasinda ayirt edilebilirligin azalmasi ve tek tip bir gorsel dilin hakim olmasidir.

Tablonun en kritik boyutunu olusturan stil tekrarinin “gorsel hegemonya” iiretmesi ise ¢alismanin teorik
derinligini giiglendiren bir bulgudur. Belirli bir estetik anlayisin siirekli tekrar edilmesi, zamanla o
estetigin “dogru”, “glizel” ya da “profesyonel” olarak kabul edilmesine yol agar. Manovich’in yazilim
kiiltiirii yaklagimina gére bu durum, estetik kararlarin bireysel yaraticiliktan cikarak yazilimin ve
platformun sundugu secenekler tarafindan belirlenmesi anlamina gelir. Bdylece alternatif estetik
bicimler goriinmez hale gelir ve baskin estetik anlayis, dijital kiiltiirde hegemonik bir konum kazanir.
Genel olarak tablo, yeni medya ortamlarinda gorsel iretimin giderek tekrar, varyasyon ve
standardizasyon {izerine kurulu bir sistem haline geldigini gdstermektedir. Bu baglamda tekrar tiirleri
yalnizca bigimsel benzerlikler degil; ayni zamanda dijital platformlarin estetik {iretimi nasil
yonlendirdiginin somut gostergeleridir. Manovich’in yaklagimiyla ifade etmek gerekirse, burada s6z
konusu olan sey bireysel tasarim tercihleri degil, yazilim tarafindan yapilandirilmis bir gorsel diizenin
strekli yeniden dretilmesidir. Bu diizen, estetik ¢esitliligi sinirlarken, 6ngoriilebilir ve olgiilebilir bir
gorsel kiltur Gretmektedir.

Gorsel 2. Duvar Seramik Cekimi
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Tablo 4. Renk Paleti Tekrar1
RENK OZELLIGIi GOZLENEN KULLANIM | YAYGINLIK GORSEL ETKI

Pastel tonlar

Yuksek kontrast Kirmuzi- Yesil Diisiik Mesafe
Sicak tonlar Sar1-Kirmizi Yiksek Samimiyet, Vurgu
Soguk tonlar Yesil Diisiik Estetik

Gorseldeki kompozisyonu ve beraberindeki veri tablosunu Lev Manovich’in "Kiiltiirel Analitik"
(Cultural Analytics) ve "Yazilim Kiltiirii" (Software Culture) kavramlari ¢ergevesinde inceledigimizde,
geleneksel nesnelerin dijital birer veri setine doniisme siirecini gozlemleyebiliriz. Manovich'e goére
kiiltirel nesneler artik sadece estetik objeler degil, yazilim aracilifiyla manipiile edilebilen,
siniflandirilabilen ve niceliksel olarak ¢oziimlenebilen veri yapilaridir. Oncelikle yiiksek kontrast
(kirmizi-yesil) renkler bir mesafe algis1 olusturmaktadir. Manovich, dijital arayiizlerin gorsel hiyerarsiyi
nasil yapilandirdigina odaklanir. Tablodaki "Kirmizi-Yesil" ikiligi, renk spektrumundaki zitliklar:
kullanarak bir uzamsal mesafe yaratir. Kiiltiirel analitik baglaminda bu diisiik yayginliktaki yiiksek
kontrast, izleyicinin bakigini belirli bir koordinata sabitlemek yerine, gorseli "yabancilastiran" bir islev
goriir. Yazilim arayiizlerinde kontrast, bir 6geyi digerinden ayirmak i¢in kullanilan temel bir
algoritmadir; burada "mesafe" etkisi, nesnenin arka plandan koparilarak dijital bir katman gibi
algilanmasin1 saglar. Benzer sekilde sicak tonlar (Sari-Kirmuzi) renkleriyle samimiyet vurgusu
yapilmustir. Gorselde baskin olan sar1 ve kirmizi tonlari "yiiksek yaygmlik" gostermesi, Manovich’in
"gorsel doku" (visual texture) analiziyle iliskilendirilebilir. Sari-kirmizi kombinasyonu, veritabani
estetiginde "sicaklik" ve "samimiyet" olarak kodlanmistir. Manovich'in belirttigi {izere, sosyal medya
ve dijital platform yazilimlari, kullanici etkilesimini artirmak i¢in bu tiir yiiksek doygunluklu renkleri
one ¢ikarma egilimindedir. Bu durum, geleneksel el sanatlarinin (seramiklerin) dijital ortamda "vurgu"
nesneleri haline getirilerek duygusal bir tiiketim nesnesine doniistlrilmesini temsil eder. Son olarak
soguk tonlar (yesil) rengi resme estetik bir deger katmistir. Tabloda yesil rengin kullanimi "diisiik
yaygmlik" ve "estetik" gorsel etkiyle tanimlanmistir. Manovich’in yazilim kiiltlirii kuraminda renk,
piksellerden olusan bir veri yiginidir. Buradaki yesil tonlar, kompozisyonun biitliniine yayilan sicak
tonlar1 dengeleyen bir "filtre" gorevi goriir. Estetik etki, gorselin ham veriden (raw data) islenmis bir
imaja (processed image) gegisini saglar.

Tablo ve gorsel etkilesimi, Manovich'in "Veri Gorsellestirme" mantigini pratik eder. Seramik tabaklar,
giines figlirleri ve biistler; renk o6zellikleri (kontrast, ton, yayginlik) iizerinden kategorize edilerek
niteliksel bir sanatsal iiretimden, niceliksel bir tabloya aktarilmistir. Bu siire¢, kiiltiirel olanin
"yazilimsallagtirilmas1" ve analiz edilebilir bir "arayiiz" haline getirilmesidir.

Tablo 5. Kompozisyon Tekrari

KOMPOZiSYON TURU TANIM GORULME SIKLIGI YORUM
Merkezi kompozisyon Ana nesne ortada Yuksek Hizli alg1
Minimal arka plan Kalabalik yap1 Cok yilksek Odaklanma
Negatif alan Bosluk kullanimi Cok yilksek Premium alg1
Coklu nesne Kalabalik yap1 Cok yilksek Algoritmik
dezavantaj

Lev Manovich’in Yazilhim Kiiltiirii (Software Culture) ve Kiiltiirel Analitik (Cultural Analytics)
yaklagimlari ¢ercevesinde degerlendirildiginde, Tablo 5’te yer alan kompozisyon verileri, geleneksel bir
seramik sergisinin dijital kiiltiir icerisinde nasil simflandirilabilir ve analiz edilebilir bir veri yapisina
dontistiirtildiigiini goéstermektedir. Manovich’e gore dijitallesme stireci, kiiltlirel nesnelerin yalnizca

info@africansummit.org 23



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

estetik degerleri lizerinden degil, aym zamanda yazilim tarafindan islenebilen ve Olgiilebilen
parametreler lizerinden degerlendirilmesine olanak tanimaktadir. Bu baglamda gorsel, sanat nesnesi
olmanin Gtesine gecerek algoritmik sistemler tarafindan okunabilen bir veri seti niteligi kazanmaktadir.
Tabloda merkezi kompozisyonun yiiksek siklikta goriilmesi, gorselde yer alan biistler ve giines
figlirliniin  kompozisyonun merkezine yerlestirilmesiyle iliskilidir. Manovich’in arayiiz estetigi
yaklagimina gore dijital platformlar, kullanici dikkatini miimkiin olan en kisa siirede belirli bir noktaya
yonlendirmeyi amaclamaktadir. Bu nedenle merkezi kompozisyon, hem kullanicilarin hem de
algoritmik sistemlerin gorseldeki temel unsurlar1 hizli bigimde tespit etmesine olanak saglayan bir
diizenleme bicimi olarak 6ne ¢cikmaktadir. Gorselde nesnelerin dikey eksen iizerinde merkezlenmesi,
karmagik gorsel yapinin i¢inde belirgin bir odak noktasi olusturarak kiiltiirel nesnelerin dijital ortamda
birer gorsel ikona doniismesini desteklemektedir. Minimal arka plan kullaniminin ¢ok yiiksek diizeyde
olmasi da Manovich’in veri yogunlugu ve katmanli gérsel organizasyon yaklagimiyla agiklanabilir. Her
ne kadar kompozisyonda ¢ok sayida nesne yer alsa da, diiz ve dokusuz kirmizi duvar arka plani1 gorsel
giiriiltilyii azaltarak nesnelerin 6n plana ¢ikmasimi saglamaktadir. Yazilim kiiltlirii perspektifinden
bakildiginda bu durum, nesnelere ait renk, bi¢im ve boyut gibi 6zelliklerin daha kolay ayirt edilmesine
imkan veren bir sadelestirme stratejisi olarak degerlendirilebilir. Bdylece hem izleyici hem de gorsel
isleme sistemleri, yogun nesne kullanimina ragmen dikkatlerini dogrudan temel Ogelere
yonlendirebilmektedir.

Negatif alan kullaniminin ¢ok yiiksek diizeyde olmasi ve premium algi ile iligkilendirilmesi ise dijital
tasarimin mekansal organizasyon ilkeleriyle baglantilidir. Manovich’e gore bosluklar yalnizca
kompozisyonu diizenleyen unsurlar degil, aym zamanda nesnelere deger yiikleyen sembolik
gostergelerdir. Seramik objeler arasinda birakilan bosluklar, bu nesnelerin rastlantisal bigimde
yerlestirilmis unsurlar olmaktan ziyade, belirli bir diizen igerisinde sunulan kiiratoryel bir koleksiyon
olarak algilanmasini saglamaktadir. Bu yaklasim, geleneksel sergileme pratiginin dijital galeri estetigine
uyarlanmasini miimkiin kilmakta ve nesnelerin algilanan degerini artirmaktadir.

Ote yandan coklu nesne kullaniminin ¢ok yiiksek diizeyde olmasi, Manovich’in kiiltiirel analitik
yaklagiminda vurguladigi siniflandirma ve islenebilirlik sorunlariyla iliskilendirilebilir. Gorselde yer
alan ¢ok sayidaki seramik obje estetik agidan gesitlilik ve zenginlik liretirken, algoritmik sistemler
agisindan veri yogunlugunu artirmaktadir. Nesne sayisinin fazlaligi, her bir dgenin tekil olarak
tanmimlanmasin1  ve smiflandirilmasin1 ~ zorlastirmakta, bodylece gorselin  makine tarafindan
okunabilirligini azaltmaktadir. Bu durum, kiiltiirel nesnelerin dijital veritabanlar1 icerisinde bireysel
anlamlarini kaybederek daha genis bir gorsel dokuya doniisebilecegini gostermektedir.

Genel olarak degerlendirildiginde tablo ve gorsel arasindaki iliski, Manovich’in Kiiltiirel Analitik
yaklagiminin somut bir 6rnegini olusturmaktadir. Seramik sergisi gibi niteliksel ve kiiltiirel bir iiretim
bicimi, kompozisyon parametreleri araciligiyla nicel verilere doniistiiriilmekte ve yazilimsal analiz
siireclerinin konusu haline gelmektedir. Boylece gorsel yalnizca estetik olarak deneyimlenen bir nesne
olmaktan ¢ikmakta; hizli algi, odaklanma, deger atfetme ve siniflandirma gibi yazilimsal operasyonlarin
uygulanabildigi bir arayliz olarak yeniden anlam kazanmaktadir. Bu durum, Manovich’in estetik
deneyimin giderek veri mantifina goére yeniden yapilandigi yoniindeki temel argiimanini
desteklemektedir.

Tablo 6. Gorsel Tekrar Turleri

TEKRAR TURU ACIKLAMA GORSEL SONUC
Renk tekrari Benzer palet Homojen akig

Kadraj tekrari Ayni ag1 Monotonluk

Nesne tekrar1 Uriin Estetik homojenlesme
Stil tekrar1 Ayni estetik Gorsel hegemonya

Lev Manovich’in Yazihim Kiiltiirii (Software Culture) ve Kiltiirel Analitik (Cultural Analytics)
kuramlar1 ¢ercevesinde degerlendirildiginde, tabloda ortaya cikan tekrar oOriintiileri, kiiltiirel {iretimin
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dijital platformlar ve yazilimlar aracilifiyla nasil standartlastirildigini ve veritaban1 mantigina uygun
bicimde yeniden yapilandirildigin1 géstermektedir. Manovich’e gore dijital kiiltiirde gérsel nesneler,
0zgiin anlamlarindan bagimsiz olarak islenebilir, siralanabilir ve yeniden iiretilebilir veri birimlerine
doniismektedir. Bu nedenle tabloda yer alan tekrar tiirleri yalmzca estetik tercihleri degil, ayn1 zamanda
yazilim kiiltiiriiniin gorsel {iretim {izerindeki yonlendirici etkilerini de goriiniir kilmaktadir.
Manovich’in yeni medya kuraminda 6nemli bir yere sahip olan modiilerlik ilkesi, kiiltiirel nesnelerin
bagimsiz bilesenler olarak yeniden diizenlenebilmesini ifade etmektedir. Gorselde yer alan seramik
tiriinler ve tabaklar da bu baglamda tekil sanat nesneleri olmaktan ¢ok, farkli kombinasyonlarda bir araya
getirilebilen modiiler gorsel unsurlar olarak degerlendirilebilir. Tabloda benzer renk paletlerinin tekrar
etmesi, kiiltiirel analitik yaklasimmin renk Oriintiillerini belirlemeye yonelik yontemleriyle
iligkilendirilebilir. Yazilim sistemleri, ¢ok sayida gorseli ortak renk degerleri lizerinden siniflandirarak
belirli bir gorsel sureklilik yaratmaktadir. Bu durum, kullanict deneyiminde kesintisiz ve homojen bir
gorsel akisin olusmasina katki saglamakta, gorsellerin birbirinden ayrisan 6zgiin igerikler olmaktan
ziyade ayni estetik diizenin parcalari olarak algilanmasina neden olmaktadir.

Nesne tekrarmmin belirgin  bigimde goriilmesi de dijital kiiltiirde estetik homojenlesmenin
gostergelerinden biridir. Benzer iiriinlerin siirekli olarak yinelenmesi, 6zgiin kompozisyon anlayisinin
yerini Onceden belirlenmis estetik sablonlara birakmasina yol agmaktadir. Manovich’e gore dijital
iiretim siireclerinde yaraticilik giderek hazir araglar, filtreler ve tasarim sablonlar1 tarafindan
yonlendirilmekte, boylece kiiltiirel tiretim daha 6ngoriilebilir ve standartlagsmis bigimler kazanmaktadir.
Bu baglamda nesne tekrari, bireysel yaraticiligin degil, yazilim destekli iiretim mantiginin goriiniir bir
sonucu olarak degerlendirilebilir. Kadraj tekrarmimn olusturdugu monotonluk da benzer bigimde
algoritmik standartlasmanin bir gostergesidir. Tabloda aymi aginin siirekli kullanilmasi, Manovich’in
dijital medyada otomasyon ve arayiiz mantig1 {izerine gelistirdigi agiklamalarla uyumludur. Gorsellerin
benzer perspektiflerden sunulmasi, kullanicilarin igerikleri daha hizli tiikketmesini saglarken aymi
zamanda makine tarafindan okunabilirligi artirmaktadir. Bununla birlikte, farkli bakis agilar1 ve 6zgiin
kadraj denemelerinin azalmasi, sanatsal ¢esitliligin smirlanmasina ve gorsel deneyimin
standartlasmasina neden olmaktadir. Boylece gorsel iiretim, anlatisal ve estetik 6zgiinliikten ziyade
algoritmik verimlilik ilkelerine gore sekillenmektedir.

Tabloda one ¢ikan stil tekrarlar1 ise Manovich’in kiiltiirel yazilim kavraminin en goriiniir sonuglarmdan
birini temsil etmektedir. Dijital platformlarda yaygin olarak kullanilan filtreler, tasarim araglari ve gorsel
diizenleme uygulamalari, belirli estetik tercihleri kiiresel dlgekte norm haline getirmektedir. Benzer
kompozisyonlar, benzer renk paletleri ve benzer gorsel atmosferler, farkli kullanicilar tarafindan iiretilen
iceriklerin giderek birbirine benzemesine yol agmaktadir. Bu durum, bireysel ve yerel estetik
anlayislarin geri planda kalmasina neden olurken, platformlarin tesvik ettigi gorsel normlarin baskin
hale gelmesini saglamaktadir. Dolayisiyla stil tekrarlar1 yalnizea bir tasarim tercihi degil, ayn1 zamanda
dijital kiiltiiriin iirettigi estetik standartlagsmanin bir gostergesi olarak degerlendirilebilir.

Genel olarak degerlendirildiginde tabloda belirlenen tekrar tiirleri, Manovich’in 6ne siirdiigii bigimde
kiiltiirel tiretimin giderek veri odakli bir mantik igerisinde yeniden sekillendigini ortaya koymaktadir.
Renk, nesne, kadraj ve stil diizeyinde gozlenen tekrarlar, gorsel kiiltiiriin niteliksel ¢esitliliginin yerini
olgiilebilir ve siiflandirilabilir 6riintiilere biraktigini gostermektedir. Bu baglamda gorsel icerikler
yalnizca estetik nesneler olarak degil, algoritmik sistemler tarafindan islenebilen kiiltiirel veriler olarak
islev gormektedir. Boylece kiiltiirel {iretim, tekil ve 6zgiin sanat eserlerinden olusan bir yap1 olmaktan
uzaklasarak, yazilim kiiltiiriiniin belirledigi parametreler dogrultusunda organize edilen bir veritabani
estetigi igerisinde anlam kazanmaktadir.
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Gorsel 3. Renkli Makarnalar Cekimi

Tablo 7. Renk Paleti Tekrari

RENK OZELLIiGi GOZLENEN KULLANIM | YAYGINLIK GORSEL ETKI
Pastel tonlar Acik bej, krem, pudra pembesi | Orta Yumusak estetik
Yiksek kontrast Sar1- mor Yiksek \Vurgu

Mavi- turuncu

Sicak tonlar Sar1-Kirmizi Orta Estetik

Soguk tonlar Yesil, mavi Orta Mesafe

Lev Manovich’in Yeni Medyanin ilkeleri kapsaminda ortaya koydugu sayisal temsil (numerical
representation) ilkesi, kiltirel nesnelerin dijital ortamlarda olcilebilir ve analiz edilebilir veri
kiimelerine doniistiiriilmesini ifade etmektedir. Bu ger¢cevede Gorsel 3°te yer alan renkli makarna
formlarmin renk oOzellikleri, yayginlik diizeyleri ve gorsel etkileri gibi kategoriler altinda
siiflandirilmasi, gorsel igcerigin yalnizca estetik bir anlati olarak degil, aym zamanda veri temelli bir
analiz nesnesi olarak ele alindigimi gostermektedir. Kiiltiirel analitik yaklasimi acisindan
degerlendirildiginde, gorselin farkli bilesenlere ayristirilmasi ve belirli parametreler iizerinden
degerlendirilmesi, kiiltiirel {iretimin dijital veri mantig1 icerisinde yeniden yapilandirilmasina isaret
etmektedir.

Tabloda yuksek yayginlik gosteren sari-mor ve mavi-turuncu renk eslesmeleri, Manovich’in kiiltiirel
analitik caliymalarinda onem verdigi gorsel Oriintiilerin belirlenmesi siireciyle iliskilendirilebilir.
Tamamlayict renklerden olusan bu kontrast yapilari, gorsel igerisindeki dikkat merkezlerinin
belirginlesmesini saglarken ayni1 zamanda dijital platformlarda one ¢ikan gorsel tasarim egilimlerini de
yansitmaktadir. Bu baglamda kontrast, yalnizca estetik bir tercih olarak degil, gorsel icerigin
algilanabilirligini ve dikkat ¢ekiciligini artiran yapisal bir unsur olarak degerlendirilebilir. Gorselin renk
organizasyonu, kullanici dikkatini belirli noktalara yonlendiren ve igerik tiiketimini kolaylastiran dijital
tasarim mantigiyla uyumlu bir goriiniim sergilemektedir. Tabloda yer alan “gorsel etki” kategorileri ise
estetik deneyimin belirli gorsel ozelliklerle iligkilendirilerek sistematik bigimde siniflandirildigini
gostermektedir. Pastel tonlarin yumusak estetik algisiyla iligskilendirilmesi, diisiik doygunluklu renklerin
dijital gorsel kiiltiirde sakinlik, sadelik ve uyum gibi anlamlarla birlikte kullanildigini ortaya
koymaktadir. Manovich’e gore dijital kiiltiirde estetik tercihler giderek oOlgiilebilir parametrelere
donlismekte ve gorsel tasarim siiregleri belirli kullanic1 deneyimi hedefleri dogrultusunda
sekillenmektedir. Bu nedenle estetik etki, yalnizca 6znel bir degerlendirme alani olmaktan ¢ikmakta;
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renk, kontrast ve kompozisyon gibi degiskenlerle iliskilendirilebilen analitik bir kategori haline
gelmektedir.

Gorselde el tizerinde sergilenen makarna formlarinin benzer yapisal dzellikler tasimasina ragmen farkl
varyasyonlar gostermesi, Manovich’in modiilerlik ilkesini yansitan Onemli bir Ornek olarak
degerlendirilebilir. Modiilerlik, dijital kiiltiirde nesnelerin bagimsiz ancak birbiriyle iligkilendirilebilir
veri birimleri olarak organize edilmesini ifade etmektedir. Gorseldeki her bir form, kendi ézelliklerini
korurken ayni zamanda daha genis bir gorsel biitiiniin parcas1 olarak islev gérmekte ve bu durum kiiltiirel
nesnelerin dijital ortamlarda nasil siniflandirildigin1 gostermektedir. Yiiksek yaygmlik diizeyine sahip
renk kombinasyonlarmin vurgu etkisi yaratmasi, Manovich’in kiiltiirel analitik yaklagiminda
vurguladig Oriintii tamima siiregleriyle de iliskilendirilebilir. Dijital platformlar ve gorsel paylagim
aglari, belirli renk diizenlerini ve kompozisyon bigimlerini tekrar eden oriintiiler olarak 6ne ¢ikarmakta,
boylece kullanici dikkatini ¢ekme potansiyeli yiiksek gorsel yapilari goriiniir kilmaktadir. Bu durum,
gorsel kaltarin giderek bireysel 06zginlukten cok tekrar eden estetik orintiler (zerinden
degerlendirilmesine neden olmaktadir.

Genel olarak degerlendirildiginde Gorsel 3, yalmzca fiziksel bir nesnenin temsili olmaktan 6te, kiiltiirel
analitik perspektifiyle incelenebilen bir kiltirel veri kiimesi niteligi tasimaktadir. Renk paletleri,
kontrast iliskileri, yayginlik diizeyleri ve gorsel etkiler gibi parametreler araciligiyla gorsel igerik analiz
edilebilir, smiflandirilabilir ve karsilastirilabilir hale gelmektedir. Bu durum, kiiltiirel iiretimin
geleneksel estetik degerlendirme bi¢imlerinden uzaklasarak veri temelli analiz yontemleriyle
aciklanabildigini gostermekte; Manovich’in dijital kiiltiirde gorsellerin giderek oOlgiilebilir ve islenebilir
veri yapilarina doniistiigii yoniindeki yaklagimini desteklemektedir.

Tablo 8. Kompozisyon Tekrar1

KOMPOZiSYON TURU TANIM GORULME SIKLIGI YORUM
Merkezi kompozisyon Ana nesne ortada Yuksek Hizl alg1
Minimal arka plan Diz zemin Disiik Odaklanma
Negatif alan Bosluk kullanimi Disiik Premium alg1
Coklu nesne Kalabalik yap1 Diisiik Algoritmik
dezavantaj

Lev Manovich’in Yazilim Kiiltirii (Software Culture) ve Kiiltiirel Analitik (Cultural Analytics)
yaklagimlar1 ¢ercevesinde degerlendirildiginde, tabloda yer alan kompozisyon verileri, gorsel iiretim
sreclerinin dijital platformlarin arayiiz mantig1 dogrultusunda nasil bigimlendigini ortaya koymaktadir.
Manovich’e gore yazilim yalnizca kiiltiirel icerigin dagitimini saglayan teknik bir ara¢ degil, aym
zamanda kiiltiirel tiretimin bi¢imini ve algilanma siire¢lerini belirleyen temel bir yapidir. Bu nedenle
kompozisyona iligskin tercihlerin, estetik kaygilarin o6tesinde dijital platformlarin goriiniirlik,
erigilebilirlik ve islenebilirlik ilkeleriyle iliskili olarak degerlendirilmesi gerekmektedir.

Tabloda merkezi kompozisyonun yiiksek siklikta goriilmesi ve hizli algi ile iliskilendirilmesi, dijital
araylizlerin kullanici dikkatini belirli odak noktalarina yonlendirme egilimiyle aciklanabilir. Gorselde
ana nesnenin merkezde konumlandirilmasi, izleyicinin dikkatini en kisa siirede temel igerige
yonlendiren bir diizenleme stratejisi olarak islev gérmektedir. Manovich’in dijital kiiltiirdeki arayiiz
mantigina iliskin degerlendirmeleri dikkate alindi§inda, merkezi kompozisyonun yayginlagmasi
yalnizca estetik bir tercih degil, aym zamanda kullanici deneyimini optimize etmeye yonelik bir tasarim
pratigi olarak okunabilir. Bu durum, gorsellerin dijital dolagim siire¢lerinde daha hizli algilanmasini ve
tilkketilmesini kolaylastirmaktadir.

Minimal arka plan kullammminin odaklanma ile iliskilendirilmesi de yazilim kiiltlirliniin gorsel
organizasyon ilkeleriyle uyumludur. Arka plamn sadelestirilmesi, ana nesnenin g¢evresel unsurlardan
ayristirilmasim saglayarak gorsel hiyerarsiyi giiclendirmektedir. Bu yaklasim, nesnenin daha belirgin
hale gelmesine ve dikkat dagitici unsurlarin azaltilmasina katki sunmaktadir. Manovich’in katmanli yap1
anlayis1 agisindan degerlendirildiginde, gorsel 6gelerin birbirinden ayristirilmasi ve belirli bir hiyerarsik
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diizen igerisinde sunulmasi, dijital ortamlarda iceriklerin daha kolay simiflandirilmasini ve yeniden
kullanilmasint miimkiin kilan bir organizasyon bi¢imi olarak goriilebilir. Tabloda negatif alan
kullamminin digiik siklikta gériilmesine ragmen premium algi ile iliskilendirilmesi, dijital estetikte
boslugun sembolik islevleriyle agiklanabilir. Bosluk kullanimi, gérsel tasarim literatiiriinde oldugu gibi
dijital kiiltiirde de sadelik, diizen ve segicilik gibi anlamlarla iligkilendirilmektedir. Bu nedenle negatif
alanin sinirl ancak stratejik bigimde kullanilmasi, nesnelerin daha degerli veya one ¢ikarilmis olarak
algilanmasina katki saglayabilmektedir. Kiiltiirel analitik perspektifinden bakildiginda, bu tiir
kompozisyon tercihleri yalnizca estetik 6zellikler degil, ayn1 zamanda belirli anlamlarin ve degerlerin
gorsel olarak kodlanma bigimleri olarak da degerlendirilebilir.

Coklu nesne kullammmimin algoritmik dezavantaj olarak yorumlanmasi ise dijital gorsel analiz
siireglerinin sinirlarina isaret etmektedir. Gorselde ¢cok sayida nesnenin bir arada bulunmasi, estetik
acidan c¢esitlilik ve zenginlik saglarken, ayni zamanda simiflandirma ve tanimlama siireglerini
karmasiklastirabilmektedir. Ozellikle bilgisayarli gorii sistemleri acisindan nesne yogunlugunun
artmasi, gorsel Ogelerin ayristirilmasini ve kategorize edilmesini zorlastiran bir unsur olarak
degerlendirilmektedir. Bu durum, dijital platformlarda siklikla karsilasilan sade ve belirgin
kompozisyonlarin neden tercih edildigine iliskin 6nemli ipuglar1 sunmaktadir. Ancak bu durumun
kiiltiirel tretimde dogrudan bir tekdiizelik yarattigini ileri siirmekten ziyade, belirli gorsel diizenleme
pratiklerini tesvik eden yapisal egilimler olarak degerlendirilmesi daha uygun goriinmektedir.

Genel olarak degerlendirildiginde tablo, kiiltiirel analitik yaklagimin goérsel iiretimi hangi parametreler
Uzerinden analiz ettigini ortaya koymaktadir. Goriilme sikliklari, belirli kompozisyon stratejilerinin ne
Olgiide tekrarlandigini gosterirken; yorum siitunlar1 bu stratejilerin dijital kiiltlir igerisindeki islevsel
karsiliklarini agiklamaktadir. Boylece kompozisyon, yalnizca estetik bir tercih alan1 olmaktan ¢ikarak
dikkat yonetimi, goriiniirliikk, siniflandirilabilirlik ve algisal yonlendirme gibi siireglerle iligkili bir yap1
olarak degerlendirilmektedir. Bu gergevede tablo, Manovich’in dijital kiiltiirde gorsel igeriklerin giderek
daha fazla veri temelli dlgiitler ve platform mantiklar: dogrultusunda sekillendigi yoniindeki yaklasimini
destekleyen bulgular sunmaktadir.

Tablo 9. Gorsel Tekrar Turleri

| TEKRAR TURU ACIKLAMA GORSEL SONUC
Renk tekrar1 Benzer palet Homojen akis
Kadraj tekrari Ayn1 ag1 Monotonluk
Nesne tekrari Uriin Estetik homojenlesme
Stil tekrari Ayni estetik Gorsel hegemonya

Lev Manovich’in Yazilim Kiiltiirii (Software Culture) ve Kiiltiirel Analitik (Cultural Analytics)
yaklagimlar1 cercevesinde degerlendirildiginde, tabloda ortaya ¢ikan tekrar oriintiileri dijital gorsel
kiiltiirdeki standartlagsma egilimlerini ve yazilim temelli liretim siire¢lerinin estetik bigimlenis {izerindeki
etkilerini goriinlir kilmaktadir. Manovich’e gore yeni medya ortamlarinda kiiltiirel nesneler, modiiler
yapilar halinde organize edilmekte ve farkli baglamlarda yeniden kullanilabilen veri birimleri olarak
islev gormektedir. Bu baglamda tabloda belirlenen renk, kadraj, nesne ve stil tekrarlari, gorsel iceriklerin
belirli oriintiiler etrafinda sekillendigini gostermektedir.

Renk tekrarlarinin yiiksek diizeyde goriilmesi, dijital platformlarda benzer renk paletlerinin yaygin
kullanimina isaret etmektedir. Manovich’in kiiltiirel analitik yaklasimi, biiyiik Ol¢ekli gorsel veri
kiimeleri igerisindeki renk Oriintiilerinin belirlenmesine ve bu Oriintiilerin  kiiltiirel egilimlerle
iligkilendirilmesine olanak tanimaktadir. Benzer renk paletlerinin tekrar etmesi, kullanicilarin gorseller
arasinda daha akici bir deneyim yasamasini saglarken ayni zamanda platformlarda belirli estetik
normlarin goriiniirliik kazanmasina katkida bulunmaktadir. Bu durum, gorsel igeriklerin birbirinden
tamamen bagimsiz yapilar olarak degil, ortak estetik egilimlerin parcalar1 olarak degerlendirilmesine
imkan vermektedir. Kadraj tekrarlari da dijital kiltirdeki standartlasma egilimlerinin 6nemli
gostergelerinden biridir. Tabloda ayni agilarin ve benzer bakis noktalarmin siklikla kullanilmasi, dijital
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platformlarda yayginlasan gorsel liretim pratikleriyle iliskilendirilebilir. Manovich’in arayiiz mantigina
iliskin degerlendirmeleri dogrultusunda, belirli kadraj bigimlerinin tekrar edilmesi kullanicilarin goérsel
icerikleri daha hizli algilamasini kolaylagtirmakta ve platformlarin dolasim mantigiyla uyumlu bir gorsel
diizen olusturmaktadir. Bununla birlikte bu durum, farkli bakis agilar1 ve alternatif kompozisyon
denemelerinin goriiniirliigiinii sinirlayan yapisal egilimlerin de ortaya ¢ikmasina neden olabilmektedir.
Nesne tekrarlar1 ise modilerlik ilkesinin gorsel diizeydeki yansimalarindan biri olarak
degerlendirilebilir. Benzer nesnelerin farkli gorseller icerisinde yeniden kullanilmasi, dijital kiiltiirde
icerik {iretiminin belirli estetik sablonlar etrafinda organize oldugunu goéstermektedir. Ancak bu
durumun yaraticiligin ortadan kalktigi seklinde yorumlanmasindan ziyade, yaraticiliin mevcut
platform dinamikleri ve tasarim araglart igerisinde yeniden bigimlendigi bir siire¢ olarak
degerlendirilmesi daha uygun goériinmektedir. Boylece gorsel {iretim, hem tekrar eden yapilar hem de
bu yapilarin farkli kombinasyonlari iizerinden ¢esitlenebilmektedir.

Stil tekrarlarmin yayginligi da kiiltiirel yazilim kavrami baglaminda ele alinabilir. Dijital platformlarda
kullamlan filtreler, diizenleme araglari ve tasarim uygulamalari belirli estetik tercihlerin genis kullanici
kitleleri tarafindan benimsenmesini kolaylastirmaktadir. Sonug olarak benzer gorsel atmosferlerin ve
estetik yaklasimlarin farkli igeriklerde tekrarlandigi gozlemlenmektedir. Bu siireg, kiiresel olgekte
dolasima giren gorsel normlarin giiglenmesine katkida bulunurken, ayn1 zamanda kullanicilarin bu
normlar1 farkli bigimlerde yorumlayarak yeniden iiretmelerine de olanak tanimaktadir. Kiiltiirel analitik
perspektifinden bakildiginda, tabloda yer alan tekrar oriintiileri biiyiik 6lgekli gérsel veri kiimeleri
icerisinde belirli egilimlerin tespit edilmesini miimkiin kilan gdstergeler olarak degerlendirilebilir. Renk,
kadraj, nesne ve stil diizeyinde gbzlenen tekrarlar, gérsel kiiltiiriin belirli oriintiiler etrafinda organize
oldugunu ortaya koyarken; bu oriintiiler ayn1 zamanda dijital platformlarin teknik altyapilari, kullanici
davraniglar1 ve estetik tercihleri arasindaki iliskinin anlagilmasina katki saglamaktadir. Bu baglamda
gorsel icerikler yalnizca estetik nesneler olarak degil, kiiltiirel analitik yontemlerle incelenebilen veri
yapilar1 olarak da degerlendirilebilmektedir.

Genel olarak degerlendirildiginde tablo, Manovich’in 6ne siirdiigii bigimde dijital kiiltiirde gorsel
iiretimin giderek daha fazla veri odakli 6riintiiler tizerinden sekillendigini géstermektedir. Tekrar eden
estetik unsurlar, kiiltiirel tiretimdeki belirli standartlasma egilimlerini goriiniir kilarken ayn1 zamanda
dijital platformlarin goérsel igeriklerin iiretimi, dolagimi ve algilanmasi iizerindeki etkilerini ortaya
koymaktadir. Boéylece gorsel kiiltiir, hem estetik hem de analitik boyutlariyla birlikte degerlendirilebilen
¢ok katmanli bir aragtirma alani olarak karsimiza ¢ikmaktadir.

Gorsel 4. Estetik Yap1 Cekimi
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Tablo 10. Renk Paleti Tekrar1
RENK OZELLIGI GOZLENEN KULLANIM | YAYGINLIK GORSEL ETKI

Pastel tonlar - - R

Yiksek kontrast Mavi- turuncu Yiksek \Vurgu
Sicak tonlar Sar1-Kirmizi Yiiksek Estetik
Soguk tonlar Mavi Yuksek Mesafe

Lev Manovich’in Yeni Medyanin ilkeleri kapsaminda ortaya koydugu sayisal temsil (numerical
representation) yaklagimi, kiiltiirel nesnelerin dijital ortamlarda olgiilebilir ve analiz edilebilir veri
yapilarima doniistiiriilmesini ifade etmektedir. Bu g¢ergcevede Tablo 1’de yer alan renk oOzellikleri,
yayginlik diizeyleri ve gorsel etkiler, Gorsel 4’lin yalnizca estetik bir nesne olarak degil, ayn1 zamanda
veri odakli analiz siireclerinin konusu olan bir gorsel yapi olarak degerlendirilebilecegini
gostermektedir. Kiiltiirel analitik perspektifinden bakildiginda, gorseldeki renk tercihleri belirli
Orlntiiler halinde incelenebilmekte ve bu oriintiiler dijital gorsel kiiltiirdeki yaygin estetik egilimlerin
anlasilmasina katki saglamaktadir.

Tabloda yiliksek yayginlik gosteren mavi—turuncu renk karsitligi, dijital gorsel kiiltiirde siklikla tercih
edilen kontrast iligkilerinden biri olarak dikkat ¢ekmektedir. Manovich’in kiiltiirel analitik yaklasimu,
blyik olcekli gorsel veri kiimeleri icerisinde tekrar eden renk orintilerinin belirlenmesine olanak
tanimaktadir. Bu baglamda mavi ve turuncu tonlarmin birlikte kullamimu, gorsel igerisindeki dikkat
merkezlerini giiglendiren ve belirli unsurlar1 6n plana ¢ikaran bir tasarim stratejisi olarak
degerlendirilebilir. Kontrastin yiiksek diizeyde kullanilmasi, gorsel algiin yonlendirilmesinde énemli
bir rol oynarken aym zamanda dijital platformlarda yaygin olarak karsilasilan estetik tercihlerin de bir
gostergesi niteligindedir. Tabloda pastel tonlara iliskin bir verinin bulunmamasi ise analiz edilen gorsel
yapida bu renk grubunun belirgin bir unsur olarak 6ne ¢ikmadigim géstermektedir. Kolturel analitik
acgisindan degerlendirildiginde, belirli bir 6zelligin veri setinde yer almamasi da en az mevcut dzellikler
kadar anlamlidir. Bu durum, gorsel estetigin hangi renk kategorileri {izerinden kuruldugunu ve hangi
gorsel egilimlerin baskin hale geldigini ortaya koymaktadir. Dolayisiyla analiz yalnizca mevcut
ortintiileri degil, ayn1 zamanda bulunmayan veya smirh diizeyde temsil edilen 6zellikleri de goriiniir
kilmaktadir.

Manovich’in yazilim kiiltiirii yaklasimi dogrultusunda degerlendirildiginde, renklerin olusturdugu
gorsel etkiler de belirli estetik kodlarla iligskilendirilebilir. Tabloda sar1 ve kirmizi tonlarmin yiiksek
yayginlik diizeyine sahip olmasi1 ve estetik etkiyle iliskilendirilmesi, sicak renklerin dikkat ¢ekicilik ve
gorsel canlilik yaratma potansiyeliyle agiklanabilir. Benzer sekilde mavi tonlarmin mesafe etkisiyle
iligkilendirilmesi, renklerin mekansal alg1 iizerindeki roliine isaret etmektedir. Dijital gorsel kiiltiirde
renkler yalnizca dekoratif unsurlar olarak degil, ayn1 zamanda izleyicinin algisini yonlendiren ve belirli
anlamlar iireten yapisal bilesenler olarak islev gérmektedir. Tablodaki yayginlik diizeyleri ile gorsel
etkiler arasindaki iligki, kiiltiirel yazilim kavrami ¢ergevesinde degerlendirilebilir. Mavi, turuncu, sar1
ve kirmizi gibi yiliksek yayginliga sahip renklerin belirli gorsel etkilerle birlikte ortaya ¢ikmasi, dijital
platformlarda sik karsilasilan estetik oriintiilerin varligina isaret etmektedir. Bu durum, gorsel iceriklerin
yalnizca bireysel tercihler dogrultusunda degil, ayn1 zamanda platformlarin teknik olanaklari, tasarim
egilimleri ve kullanic1 beklentileri dogrultusunda sekillendigini géstermektedir. Boylece belirli renk
kombinasyonlar1 ve gorsel stratejiler, dijital kiiltiir icerisinde tekrar eden estetik normlar haline
gelebilmektedir. Genel olarak degerlendirildiginde Tablo 1, Gorsel 4’iin renk yapisina iliskin 6zellikleri
sistematik bicimde goriiniir kilarak kiiltiirel analitik yaklasimin gorsel ¢o6ziimleme potansiyelini ortaya
koymaktadir. Renklerin yayginlik diizeyleri ve olusturduklari etkiler tizerinden yapilan degerlendirme,
gorsel igerigin estetik boyutunun yam sira veri temelli oriintliler araciligiyla da incelenebilecegini
gostermektedir. Bu baglamda gorsel, yalnizca sanatsal bir temsil olarak degil, ayn1 zamanda dijital
kiiltiirdeki estetik egilimleri ve gorsel organizasyon bigimlerini yansitan bir kiiltiirel veri yapist olarak
degerlendirilebilir.

info@africansummit.org 30



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

Tablo 11. Kompozisyon Tekrari
KOMPOZiSYON TURU TANIM GORULME SIKLIGI YORUM
Merkezi kompozisyon - - -

Minimal arka plan Coklu yap1 Yiksek Odaklanma

Negatif alan Bosluk kullanimi Orta Premium alg1

Coklu nesne Kalabalik yap1 Yiksek Algoritmik
dezavantaj

Lev Manovich’in Yazilim Kiiltiirii (Software Culture) ve Kiiltiirel Analitik (Cultural Analytics)
yaklagimlar1 ¢er¢evesinde degerlendirildiginde, Tablo 2’de yer alan kompozisyon ozellikleri dijital
gorsel kiiltiirdeki estetik tercihlerin nasil analiz edilebilir ve smiflandirilabilir veri yapilarina
doniistiigiinii gostermektedir. Manovich’e gore dijital ortamlar, kiiltiirel nesnelerin yalnizca estetik veya
sanatsal 6zellikleri lizerinden degil, ayn1 zamanda 6lgilebilir ve karsilastirilabilir parametreler {izerinden
degerlendirilmesine olanak saglamaktadir. Bu baglamda tabloda yer alan kompozisyon unsurlari, gorsel
icerigin yapisal Ozelliklerini ortaya koyan analitik gostergeler olarak degerlendirilebilir. Tabloda
merkezi kompozisyona iliskin bir verinin bulunmamasi, analiz edilen gorsel setinde bu 6zelligin baskin
bir kompozisyon stratejisi olarak 6ne ¢ikmadigini gostermektedir. Kulttrel analitik perspektifinden
bakildiginda, belirli bir &zelligin veri setinde yer almamasi da anlamli bir bulgu olarak
degerlendirilmektedir. Bu durum, gorsel organizasyonun merkezi yerlesim yerine farkli dikkat
yonlendirme mekanizmalar1 araciligiyla kurulduguna isaret etmektedir. Dolayisiyla kompozisyonun
yapisi, yalnizca mevcut Ozellikler tizerinden degil, ayn1 zamanda eksik ya da smirli temsil edilen
oOzellikler zerinden de yorumlanabilmektedir.

Minimal arka plan kullaniminin ¢oklu yapi ile birlikte yiiksek siklikta goriilmesi ve odaklanma ile
iligskilendirilmesi, Manovich’in arayliz mantigi ve katmanl yap1 yaklasimi ¢er¢evesinde agiklanabilir.
Gorselde birden fazla nesnenin yer almasina ragmen arka planin sade tutulmasi, dikkat odagmin
korunmasina katki saglamakta ve nesnelerin ¢evresel unsurlardan ayristirilmasini kolaylagtirmaktadir.
Dijital kiiltiirde siklikla karsilasilan bu diizenleme bigimi, gorsel hiyerarsinin gliglendirilmesine ve temel
Ogelerin daha belirgin hale gelmesine olanak tanimaktadir. Bodylece c¢oklu yapiya sahip
kompozisyonlarda dahi izleyicinin dikkatinin belirli nesneler iizerinde yogunlagsmasi miimkiin
olmaktadir.

Negatif alan kullaniminin orta diizeyde goriilmesi ve premium algi ile iliskilendirilmesi ise dijital
estetikte boslugun istlendigi sembolik islevlerle aciklanabilir. Gorsel tasarim literatiiriinde negatif alan,
yalnizca bosluk birakma teknigi degil, aym zamanda diizen, segcicilik ve estetik deger iiretimiyle
iligkilendirilen bir kompozisyon unsurudur. Bu nedenle gorsel icerisinde kontrollii bicimde kullanilan
bosluklar, nesnelerin daha belirgin algilanmasina katki saglamakta ve onlarin gorsel biitiinliik
icerisindeki konumunu giiclendirmektedir. Kiiltiirel analitik agisindan degerlendirildiginde, negatif alan
kullanimi belirli estetik egilimlerin ve gorsel deger atama siireclerinin gostergelerinden biri olarak
yorumlanabilir. Tabloda ¢oklu nesne kullaniminin yiiksek siklikta goriilmesi, kompozisyonun gorsel
cesitlilik ve yogunluk icerdigini gostermektedir. Bununla birlikte, nesne sayisinin artmasi hem insan
algis1 hem de bilgisayarli gorii sistemleri agisindan daha karmasik ¢éziimleme siireclerini beraberinde
getirebilmektedir. Ozellikle nesne tanima ve simflandirma temelli analizlerde yogun gorsel igerik,
nesnelerin ayristirilmasini zorlagtirabilmektedir. Bu durum, sade ve belirgin kompozisyonlarin dijital
platformlarda neden daha sik tercih edildigini agiklayan teknik ve yapisal faktorlerden biri olarak
degerlendirilebilir. Ancak bu durumun mutlak bir dezavantaj olarak degil, farkli kompozisyon
bicimlerinin ortaya ¢ikardigi ¢oziimleme ve algilama farkliliklar1 olarak ele alinmasi daha uygun
gorinmektedir.

Genel olarak degerlendirildiginde Tablo 11, gorsel kompozisyonun yalmzca estetik bir diizenleme alanm
olmadigini, aym zamanda kiiltiirel analitik yontemlerle incelenebilen yapisal dzellikler biitiinii oldugunu
gostermektedir. Merkezi kompozisyonun yoklugu, minimal arka plan kullanimi, negatif alan tercihleri
ve coklu nesne yapilar1 birlikte degerlendirildiginde, gorsel igerigin dikkat yonetimi, algisal
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yonlendirme ve smiflandirilabilirlik gibi unsurlar iizerinden sekillendigi goriilmektedir. Bu baglamda
tablo, Manovich’in dijital kiiltiirde gorsel iceriklerin giderek daha fazla veri temelli analiz siireglerinin
konusu haline geldigi yoniindeki yaklasimini destekleyen bulgular sunmaktadir.

Tablo 12. Gorsel Tekrar Turleri

TEKRAR TURU ACIKLAMA GORSEL SONUC
Renk tekrari Benzer palet Homojen akig

Kadraj tekrari Ayni ag1 Monotonluk

Nesne tekrari Yapt1 Estetik homojenlesme
Stil tekrar1 Ayni estetik Gorsel hegemonya

Lev Manovich’in Kiiltiirel Analitik (Cultural Analytics) ve Yazilim Kiiltiirii (Software Culture)
yaklagimlar1 gergevesinde degerlendirildiginde, Tablo 12°de ortaya ¢ikan tekrar oriintiileri, geleneksel
sergileme pratiklerinin dijital kiiltiirde nasil belirli estetik ve yapisal diizenlilikler tizerinden yeniden
iiretildigini géstermektedir. Manovich’e gore dijital ortamlar, kiiltiirel nesneleri yalnizca temsil etmekle
kalmamakta, aym1 zamanda onlar1 analiz edilebilir, karsilastirilabilir ve siniflandirilabilir veri yapilari
haline getirmektedir. Bu baglamda tabloda belirlenen renk, kadraj, nesne ve stil tekrarlari, gorsel
iiretimin dijital platformlarin teknik ve estetik mantiklartyla nasil iliskilendigini ortaya koymaktadir.
Tabloda yer alan renk tekrarlari, benzer renk paletlerinin olusturdugu homojen akis ile karakterize
edilmektedir. Manovich’in kiiltiirel analitik yaklasimi, biiyiik 6lgekli goérsel veri kiimeleri igerisinde
tekrar eden renk oriintiilerinin belirlenmesine olanak tanimaktadir. Goérselde baskin olarak kullanilan
sicak tonlarin farkli nesneler {izerinde yinelenmesi, izleyicinin dikkatini tek bir nesneye yoneltmek
yerine biitiinsel bir gérsel deneyim olusturulmasina katki saglamaktadir. Bu durum, dijital platformlarda
sik karsilasilan estetik siireklilik anlayisiyla uyumludur ve gorseller arasinda ortak bir gorsel dilin
olusmasina yardimci olmaktadir.

Kadraj tekrarlarmin ayni a¢1 kullanimina bagli olarak monotonluk etkisi yaratmasi ise dijital kiiltiirdeki
standartlasma egilimleriyle iliskilendirilebilir. Gorselde yer alan nesnelerin benzer bakis agilariyla
sunulmasi, dijital kataloglar, ¢evrim i¢i magazalar ve sosyal medya platformlarinda yaygin olarak
kullanilan sunum bigimlerini yansitmaktadir. Manovich’in arayliz mantig1 ¢ercevesinde
degerlendirildiginde bu tiir kadraj tercihleri, iceriklerin daha kolay karsilastirilabilmesini ve
algilanabilmesini saglamaktadir. Boylece gorsel igeriklerin diizenli ve sistematik bir yap1 igerisinde
sunulmast miimkiin hale gelmektedir. Nesne tekrarlari da modiilerlik ilkesi baglaminda
degerlendirilebilir. Gorseldeki benzer form ve yapilara sahip nesnelerin yinelenmesi, belirli estetik
diizenlerin farkli varyasyonlar aracihiiyla yeniden iiretildigini gostermektedir. Ozellikle dairesel
formlarm ve benzer tasarim anlayislarin tekrar etmesi, ortak bir gorsel kimligin olusmasina katki
saglamaktadir. Bu durum, dijital kiiltiirde siklikla gbzlemlenen standartlagsma egilimlerinin yani sira,
belirli estetik kodlarin farkli nesneler araciligiyla yeniden yorumlanmasina da olanak tanimaktadir.
Tabloda ayni estetik anlayisin tekrar etmesiyle iliskilendirilen stil stirekliligi, Manovich’in kiiltiirel
yazilim kavrami kapsaminda degerlendirilebilir.

Dijital platformlarda kullanilan filtreler, diizenleme araglar1 ve gorsel tasarim uygulamalari, belirli
estetik tercihlerin yayginlagsmasina katkida bulunmaktadir. Gorselde yer alan nesnelerin benzer renk
doygunlugu, kontrast diizeyi ve sunum bigimleriyle sergilenmesi, ortak bir estetik dilin varligina isaret
etmektedir. Bu durum, farkli igeriklerin belirli gorsel normlar etrafinda sekillendigini ve dijital
platformlarm estetik tercihler tizerinde yonlendirici bir rol tistlenebildigini gostermektedir. Genel olarak
degerlendirildiginde

Tablo 12’de belirlenen tekrar oriintiileri, kiiltiirel analitik yaklagimin gorsel kiiltlirdeki diizenlilikleri ve
estetik egilimleri ortaya ¢ikarmadaki potansiyelini géstermektedir. Renk, kadraj, nesne ve stil diizeyinde
g0Ozlenen tekrarlar, dijital gorsel iiretimin yalnizca bireysel tercihlerle degil, ayn1 zamanda platformlarin
teknik altyapilari, tasarim normlar1 ve kullanici beklentileriyle sekillendigini ortaya koymaktadir. Bu
baglamda gorsel icerikler, yalnizca estetik nesneler olarak degil, aym zamanda kiiltlirel analitik
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yontemlerle incelenebilen veri yapilart olarak degerlendirilebilir. Elde edilen bulgular, Manovich’in

dijital kilttrde gorsel Gretimin giderek daha fazla éruntiler, tekrarlar ve veri temelli analiz siirecleri
Uzerinden anlasilabilecegine yonelik yaklasimini desteklemektedir.

Tablo 13. Renk Paleti Tekrari

RENK OZELLIGI GOZLENEN KULLANIM | YAYGINLIK GORSEL ETKI
Pastel tonlar Krem Yiiksek Yumusak estetik
Yiksek kontrast - - -

Sicak tonlar Sar1 Yiksek Estetik

Soguk tonlar Yesil Yuksek Samimiyet

Lev Manovich’in sayisal temsil, kiiltiirel analitik ve yazilim kiiltiirii yaklasimi ¢ercevesinde
incelendiginde, gorsel estetigin artik yalnizca gorsel algiya dayali bir fenomen olmaktan g¢ikarak
yazilimsal olarak islenen ve veri mantigi iginde yapilandirilan bir sistem haline geldigi gériilmektedir.
Sayisal temsil ilkesi dogrultusunda, gorseli olusturan her bir renk, 151k ve ton degeri yalnizca estetik bir
unsur degil, ayn1 zamanda istatistiksel bir agirlik tasiyan veri bileseni olarak islev gormektedir. Bu
baglamda pastel tonlar, 6zellikle krem renk paletinin “yiiksek” yayginlikta kullanilmasi, dijital gorsel
tiretim siire¢lerinde giderek standartlagan “yumusak estetik” egilimini ortaya koymaktadir. Bu estetik
tercih, diisiik doygunluklu renklerin homojen bir gorsel yiizey olusturmasi yoluyla, gorselin yazilim
tarafindan biitiinciil bir veri katmani olarak islenmesine olanak tanimakta; boylece gorsel temsil, pargali
bir algidan ziyade siireklilik arz eden bir dijital yiizey haline gelmektedir. Benzer sekilde sicak tonlarn,
ozellikle sar1 151k ve renk bilesenlerinin yiiksek yayginlikla estetik etki liretmesi, gorselin yalnizca gorsel
degil ayn1 zamanda duygulanimsal bir veri seti olarak kodlandigimi gostermektedir. Manovich’in
kiiltiirel analitik yaklasimi ¢ercevesinde bu durum, yazilimin kullanici algisint yonlendirmek iizere renk,
parlaklik ve sicaklik parametrelerini sistematik bicimde optimize etmesiyle iligkilidir. Boylece gorsel,
izleyici tizerinde belirli bir “duygusal sicaklik” etkisi yaratacak sekilde programlanmis bir estetik
diizenleme alanina doniismektedir.

Kiiltiirel analitik perspektiften bakildiginda, biiylik Olcekli gorsel veri kiimeleri i¢inde tekrar eden
oruntllerin tespiti, dijital killtirde belirli estetik normlarin nasil standartlagtigini da gériiniir kilmaktadir.
Bu baglamda yesil tonlarin, 6zellikle bitkisel 6geler {izerinden “yiiksek™ kullanim oranina sahip olmas1
ve “samimiyet” etkisiyle iliskilendirilmesi, dijital gorsel kiiltiirde doga ile i¢ mek&nin sentezlendigi bir
estetik Oriintiiniin olugtugunu gostermektedir. Bu 6riintii, yazilimin gorseli analiz ederken yalnizca renk
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dagilimini degil, ayn1 zamanda “yasam kalitesi” ve “samimiyet” gibi iist diizey anlamsal kategorilerle
etiketleyebilecegi bir veri kiimesi iiretmektedir. Ote yandan yiiksek kontrast alaminin bos birakilmast,
Manovich’in veritabam1 mantigiyla uyumlu bigcimde, gorselin keskin ayrimlardan ziyade yumusak
gegisler tizerine kurulu bir estetik siireklilik hedefledigini géstermektedir.
Son olarak, yazilimin arayiiz mantigi baglaminda i¢ mekéan estetigi degerlendirildiginde, gorseldeki 1s1k
oyunlar1 ve renk dagilimlarinin yiiksek tekrar oram, mekanin dogal bir olusumdan ziyade dijital
platformlarm (6rnegin Instagram benzeri gorsel paylasim aglari) estetik standartlarma gore kiirate
edilmis bir veri seti oldugunu ortaya koymaktadir. Bu durum, Manovich’in isaret ettigi lizere, estetigin
artik yazilim operasyonlar1 (parlaklik, doygunluk, renk dengesi gibi) araciligiyla iiretilen ve fiziksel
mekana yansiyan bir arayiiz etkisine doniismesiyle agiklanabilir. Boylece i¢ mekan, yalnizca fiziksel bir
tasarim nesnesi degil, ayn1 zamanda yazilim tarafindan bi¢imlendirilmis algoritmik bir estetik yiizey
olarak yeniden tammlanmaktadir.
Tablo 14. Kompozisyon Tekrari
KOMPOZISYON TURU TANIM GORULME SIKLIGI YORUM
Merkezi kompozisyon - - -

Minimal arka plan Coklu yap1 Yiksek Odaklanma

Negatif alan Bosluk kullanimi Orta Premium algi

Coklu nesne Kalabalik yap1 Orta Algoritmik
dezavantaj

Lev Manovich’in yazilim kiltiirii ve kiiltiirel analitik yaklasimu baglaminda kompozisyon tiirleri
incelendiginde, gorsel organizasyonun artik yalnizca estetik bir diizenleme degil, ayn1 zamanda veri
temelli bir yapilandirma siireci oldugu gorilmektedir. Bu g¢er¢evede kompozisyon, yazilimin gorsel
alan1 nasil segmentlere ayirdigi, anlamm nasil dagittigi ve kullanici dikkatini nasil yonlendirdigi
uzerinden okunabilir.

Merkezi kompozisyon kategorisinin bos birakilmasi, modern dijital gorsel kiiltiirde sabit ve hiyerarsik
odaklanma modelinin giderek zayifladigina isaret etmektedir. Manovich’in veritabani mantigi agisindan
degerlendirildiginde bu durum, tek bir baskin odak yerine ¢oklu erisim noktalarina sahip, dagitik gorsel
yapilarm tercih edildigini géstermektedir. Dolayistyla merkezi diizenin yoklugu, gorselin artik lineer bir
bakis rejimine degil, agsal bir algi sistemine goére kurgulandigini ortaya koyar. Minimal arka plan
yapisinin “yiiksek” goriilme siklig1 ve “odaklanma” etkisiyle iligkilendirilmesi, yazilimsal estetigin
dikkat ekonomisiyle dogrudan baglantili oldugunu géstermektedir. Bu tiir kompozisyonlarda arka planin
sadelestirilmesi, 6n plandaki nesnenin algisal olarak gii¢lendirilmesini saglar. Manovich’in ¢ergevesinde
bu durum, gorsel alanin gereksiz veri yogunlugundan arindirilarak “optimize edilmis dikkat akis1”
iiretmesi seklinde yorumlanabilir. Boylece gorsel, kullanici etkilesimini maksimize eden bir arayiiz
mantigina yaklasir.

Negatif alan kullaniminin orta diizeyde goriilmesi ve “premium algi1” ile iliskilendirilmesi, boslugun
artik pasif bir unsur degil, anlam iireten aktif bir tasarim bileseni olarak isledigini gostermektedir.
Yazilim estetigi baglaminda negatif alan, gorselin veri yogunlugunu dengeleyen ve algisal hiyerarsi
olusturan bir “bosluk parametresi” gibi ¢aligmaktadir. Bu durum, o6zellikle dijital platformlarda
minimalizm ve liiks algisinin eszamanl olarak kodlanmasina olanak tanir. Coklu nesne yapisinin orta
diizeyde goriilmesi ve “algoritmik dezavantaj” olarak yorumlanmasi ise, gorsel karmasikligin yazilimsal
okunabilirlik agisindan bir gerilim alani olusturdugunu gostermektedir. Manovich’in kiiltiirel analitik
perspektifinden bakildiginda, ¢oklu nesne iceren kompozisyonlar veri yogunlugunu artirmakta ve
algoritmik siniflandirma siireglerini zorlagtirmaktadir. Bu nedenle bu tiir yapilar, dikkat ekonomisi ve
platform optimizasyonu agisindan daha diisiik performansli gorsel konfiglirasyonlar olarak
degerlendirilebilir. Buna ragmen ¢oklu nesne diizeni, cesitlilik ve ¢ok anlamlilik {iretmesi bakimindan
kiilttirel veri zenginligi de sunmaktadir.

Genel olarak tablo, dijital gorsel kiiltiirde kompozisyonun artik yalnizca estetik bir tercih degil, aym
zamanda yazilim tarafindan optimize edilen bir veri diizenleme pratigi oldugunu ortaya koymaktadir.

info@africansummit.org 34



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

Bu baglamda her kompozisyon tiirii, hem dikkat yonetimi hem de algoritmik okunabilirlik agisindan
farkl bir iglevsel karsilik tiretmektedir.

Tablo 15. Gorsel Tekrar Turleri

TEKRAR TURU ACIKLAMA GORSEL SONUC
Renk tekrari Benzer palet Homojen akig

Kadraj tekrari Ayni ag1 Monotonluk

Nesne tekrari Yapt1 Estetik homojenlesme
Stil tekrar1 Ayni estetik Gorsel hegemonya

Lev Manovich’in sayisal kiiltlir ve kiiltiirel analitik yaklagimi ¢ergevesinde tekrar (repetition) olgusu,
gorsel iiretim siireclerinde estetikten ziyade veri standardizasyonuna igaret eden temel bir yap1 olarak
degerlendirilmektedir. Bu baglamda tekrar tiirleri, dijital gorsel alanin nasil homojenlestirildigini, nasil
standartlastigin1 ve algoritmik olarak nasil okunabilir hale getirildigini ortaya koyan operasyonel
gostergeler olarak islev gorir.

Renk tekrarina dayali yapilar, benzer paletlerin kullammiyla gorsel ylizeyde homojen bir akis
iiretmektedir. Bu durum, Manovich’in sayisal temsil yaklasimi dogrultusunda degerlendirildiginde,
gorselin renk duzeyinde parcalanmak yerine siirekli ve kesintisiz bir veri yiizeyi olarak kodlandigini
gostermektedir. Boylece renk tekrarlari, estetik bir tercih olmanin 6tesinde, yazilimin gorsel siirekliligi
optimize eden bir standartlastirma mekanizmasi olarak islev goriir. Kadraj tekrarinda ayni agilarin
kullanilmasi, gorsel anlatimda ¢esitliligin azalmasina ve bunun sonucunda monotonluk algisinin ortaya
¢ikmasma neden olmaktadir. Kiiltiirel analitik perspektiften bakildiginda bu durum, platformlarmn belirli
gorsel kaliplar 6diillendirmesi ve {ireticileri ayni ¢ekim rejimlerine yonlendirmesiyle iliskilendirilebilir.
Bu nedenle kadraj tekrari, yalnizca estetik bir tekrar degil, ayn1 zamanda algoritmik goriiniirliik
rejiminin tirettigi bir standardizasyon sonucudur. Nesne tekrarina dayal gorsel diizenlemeler ise belirli
yapilarm veya objelerin siirekli bigimde yeniden iiretilmesi iizerinden estetik bir homojenlesme
yaratmaktadir. Manovich’in veritabani mantig1 ¢ercevesinde bu durum, gorsel kiiltiiriin ¢esitlilikten
ziyade se¢ilmis nesne kiimelerinin tekrarina dayali bir arsiv mantigina doniistiigiinii géstermektedir. Bu
tekrar bi¢imi, gorsel anlamin genislemesini sinirlarken ayni1 zamanda taninabilirlik ve hizli okunabilirlik
iiretir. Stil tekrarinda ise ayni estetik kodlarin farkli gorsellerde yeniden iiretilmesi, daha genis 6lcekte
bir “gdrsel hegemonya” olusumuna isaret etmektedir. Bu hegemonya, belirli platform estetiklerinin
(6rnegin minimalizm, pastel tonlar, filtrelenmis yiizeyler) evrensellesmesiyle ortaya ¢ikar. Manovich’in
yazilim kiiltiirii perspektifinde bu durum, estetigin bireysel ifade alanindan c¢ikarak platform
algoritmalar1 tarafindan sekillendirilen kolektif bir standart haline gelmesi anlamina gelir. Boylece stil
tekrarlari, yalnizca gorsel siireklilik degil, ayn1 zamanda kiiltiirel norm {iretimi islevi goriir.

Genel olarak degerlendirildiginde, tekrar tiirleri dijital gorsel kiiltiirde estetik ¢esitliligi azaltan bir unsur
olmanin yani sira, ayn1 zamanda yazilimin gorsel alami nasil diizenledigini ve standardize ettigini
gosteren temel gostergeler olarak ortaya cikmaktadir. Bu cercevede tekrar, yalmizca bigimsel bir
yineleme degil, algoritmik kiiltiiriin iirettigi yapisal bir zorunluluk olarak okunmalidir.
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Gorsel 6. Kusbakis1 Cekimi

Tablo 16. Renk Paleti Tekrari
RENK OZELLIGI GOZLENEN KULLANIM | YAYGINLIK GORSEL ETKi

Pastel tonlar - - -

Yiiksek kontrast - - -

Sicak tonlar Sar1, Kahverengi Yiksek \Vurgu

Soguk tonlar - - -

Lev Manovich’in sayisal temsil ve kiiltiirel analitik yaklasimi ¢ercevesinde renk kullanimi, gorsel
estetigin yalnizca algisal bir tercih degil, ayn1 zamanda yazilim tarafindan yapilandirilan veri temelli bir
organizasyon bi¢imi oldugunu gostermektedir. Bu baglamda renk 6zellikleri, dijital gorsel kiiltiirde hem
dikkat yonetimi hem de anlamsal yonlendirme mekanizmalarinin temel bilesenleri olarak iglev goriir.
Pastel tonlarin kullanimina iliskin veri eksikligi, bu renk grubunun tabloda agik bigimde tanimlanmadig:
ancak onceki analiz baglamlarinda dolayl olarak yiliksek temsil giiciine sahip oldugu varsayimini
glclendirmektedir. Manovich’in “yumusak estetik” olarak okunabilecek dijital gorsel egilimleri
cergevesinde pastel tonlar, genellikle diisiik doygunluk ve yiiksek homojenlik iizerinden ¢aligarak gorsel
alan1 pargalamak yerine biitiinciil bir yiizey etkisi iiretir. Bu nedenle pastel renklerin goriiniirliigi, cogu
zaman dogrudan vurgu iiretmekten ziyade arka planin stirekliligini saglayan bir veri katmani olarak islev
gorr.

Yiiksek kontrast alaninin bos birakilmasi, dijital gorsel kiiltiirde keskin ayrimlarin giderek azaldigini ve
bunun yerine daha yumusak gegisli estetik yapilarin tercih edildigini gostermektedir. Manovich’in
veritaban1 mantig1 perspektifinden bakildiginda bu durum, gorsel 6geler arasindaki hiyerarsinin
zayifladig1 ve daha akiskan bir gorsel organizasyonun benimsendigi anlamina gelir. Yiiksek kontrastin
yoklugu, aynm1 zamanda platform estetiklerinin “risk azaltic1” gorsel stratejiler gelistirdigini ve asir
gorsel catigmalardan kaginan bir standardizasyon iirettigini diigiindiirmektedir. Sicak tonlar, 6zellikle
sar1 ve kahverengi renk bilesenleri lizerinden yiiksek yayginlik gostermekte ve belirgin bir “vurgu” etkisi
iretmektedir. Bu durum, Manovich’in sayisal temsil yaklagim baglaminda renklerin yalnizca gorsel
degil ayn1 zamanda duygulamimsal veri tasiyicilar1 olarak isledigini gostermektedir. Sicak tonlarin
vurgulayict islevi, kullanic1 dikkatini belirli alanlara yonlendiren yazilimsal bir dnceliklendirme
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mekanizmasi olarak degerlendirilebilir. Boylece sicak renkler, gorsel icinde hem anlam yogunlugu hem
de algisal merkez tiretir. Soguk tonlara iliskin veri eksikligi, bu renk grubunun mevcut gorsel set icinde
ikincil ya da diisiik goriiniirliikte bir kategori olarak konumlandigini disiindiirmektedir. Kiiltiirel analitik
perspektiften bakildiginda soguk tonlarin az temsili, doga, mesafe ve dijital sterilite gibi anlam
alanlarmin bu gorsel sistemde daha smirh kullanmldigim gosterebilir. Bu durum, renk dagiliminin
yalnizca estetik degil, ayn1 zamanda kiiltiirel kodlama diizeyinde de belirli yonelimler igerdigini ortaya
koyar.

Genel olarak degerlendirildiginde, renk ozellikleri dijital gorsel {iretimde hem estetik siireklilik hem de
dikkat ekonomisi agisindan belirleyici bir rol oynamaktadir. Manovich’in yazilim kiiltiirii yaklagimi
dogrultusunda renkler, rastlantisal gorsel unsurlar degil; algoritmik olarak optimize edilen, veri temelli
estetik kararlarin sonucunda ortaya ¢ikan yapisal bilesenler olarak okunmalidir.

Tablo 17. Kompozisyon Tekrari
KOMPOZISYON TURU TANIM GORULME SIKLIGI YORUM
Merkezi kompozisyon - - -

Minimal arka plan Coklu nesne Yiksek Odaklanma
Negatif alan Bosluk kullanimi Yuksek Premium algi
Coklu nesne Kalabalik yap1 Yiksek Hizli algi

Lev Manovich’in yazilim kiiltiirii ve Kkiiltiirel analitik yaklasimi ¢ergevesinde kompozisyon tiirleri,
gorsel estetigin rastlantisal bir diizenleme degil, algoritmik olarak optimize edilmis bir dikkat ve veri
organizasyonu sistemi oldugunu gdstermektedir. Bu baglamda kompozisyon, gorsel 6gelerin yalnizca
yerlesim bi¢imi degil, ayn1 zamanda platform estetiklerinin yonlendirdigi bir algisal hiyerarsi iiretim
mekanizmasi olarak degerlendirilmektedir.

Merkezi kompozisyon kategorisinin veri eksikligi, dijital gorsel kiiltiirde tek odakli ve hiyerarsik
diizenin zayifladigin diisiindiirmektedir. Manovich’in veritabani mantig1 perspektifinden bakildiginda
bu durum, tekil bir gorsel merkez yerine coklu giris noktalarina sahip, dagitik ve agsal bir gorsel
yapilagmanin 6n plana ¢iktigini géstermektedir. Bu nedenle merkezi kompozisyonun geri plana itilmesi,
modern gorsel {iretimde lineer bakis rejiminden uzaklasildigim ortaya koyar.

Minimal arka plan kullaniminin “yiiksek” goriilme siklig1 ve “odaklanma” etkisiyle iliskilendirilmesi,
dijital estetikte dikkat ekonomisinin belirleyici roliinii acikca ortaya koymaktadir. Bu tiir
kompozisyonlarda arka planin sadelestirilmesi, gorsel veri yogunlugunu azaltarak algisal yonlendirmeyi
giiclendirmektedir. Manovich’in yaklasimiyla degerlendirildiginde bu durum, gorsel alanin yazilimsal
olarak optimize edilmesi ve kullanici dikkatinin belirli bir nesne ya da bilgi noktasina kanalize edilmesi
anlamina gelir.

Negatif alan kullaniminin yiiksek goriilme siklig1 ve “premium alg1” iiretmesi, boslugun artik pasif bir
gorsel unsur degil, aktif bir anlam {iiretim bileseni haline geldigini gostermektedir. Dijital platform
estetiklerinde negatif alan, gorseli “nefes alan” bir yap1 haline getirerek hem okunabilirligi artirmakta
hem de liikks ve seckinlik ¢agrisim iiretmektedir. Bu baglamda bosluk, Manovich’in yazilim estetigi
cergevesinde bir tiir “tasarlanmis veri yoklugu” olarak islev goriir; yani eksiklik degil, bilingli bir tasarim
parametresidir.

Coklu nesne kompozisyonlarinin yiiksek goriilme sikligi ve “hizli algr” etkisiyle iliskilendirilmesi ise,
gorsel kiiltiirde yogun bilgi sunumunun dikkat ekonomisi agisindan hem avantaj hem de sinir tagidigini
gostermektedir. Bu tiir yapilar, kullaniciya kisa siirede ¢oklu veri sunarak hizli tarama (scanning)
davranisini destekler. Ancak Manovich’in kiiltiirel analitik perspektifinden bakildiginda bu durum,
gorsel karmasikligin ayn1 zamanda algoritmik okunabilirlik ve smiflandirma siireclerinde yogunluk
yarattigini da ima eder. Buna ragmen ¢oklu nesne yapilari, platform kiiltlirlinde “bilgi zenginligi” ve
“dinamizm” algisini giiglendiren 6nemli bir estetik strateji olarak one ¢ikmaktadir.
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Genel olarak degerlendirildiginde, kompozisyon tiirleri dijital gorsel kiiltiirde yalnizca estetik
diizenlemeler degil, aym zamanda yazilim tarafindan yonlendirilen dikkat, algi ve anlam iiretim
stratejileri olarak iglev gormektedir. Manovich’in teorik gergevesi iginde bu yapilar, gorsel alanin
giderek daha fazla veri mantigiyla organize edildigini ve estetigin algoritmik bir optimizasyon siirecine
doniistiigiinii agik bigimde ortaya koymaktadir.

Tablo 18. Gorsel Tekrar Trleri

TEKRAR TURU ACIKLAMA GORSEL SONUC
Renk tekrari Benzer palet Homojen akig

Kadraj tekrari Ayni ag1 Monotonluk

Nesne tekrari Nesne Estetik homojenlesme
Stil tekrar1 Ayni estetik Gorsel hegemonya

Lev Manovich’in sayisal temsil ve kiiltiirel analitik yaklasimi ¢ergevesinde tekrar (repetition) olgusu,
dijital gorsel kiiltiirde estetik bir tercih olmaktan ziyade, yazilim tarafindan {iretilen standartlastirict bir
veri diizenleme mekanizmasi olarak degerlendirilmektedir. Bu baglamda tekrar tiirleri, gorsel alanin
nasil homojenlestirildigini, hangi diizeylerde standardize edildigini ve algoritmik olarak nasil okunabilir
hale getirildigini gosteren yapisal gostergeler olarak iglev goriir.

Renk tekrarinda benzer paletlerin kullanilmasi, gorsel ylizeyde homojen bir akis tiretmekte ve bu durum
gorselin pargali bir yapidan ziyade siireklilik arz eden bir veri katmani olarak algilanmasina yol
agmaktadir. Manovich’in sayisal temsil yaklasimi dogrultusunda renk tekrarlari, estetik uyumdan gok
veri diizeyinde tutarlilik ve siireklilik iiretme iglevi goriir. Boylece gorsel, farkli renk d6gelerinin catistigi
bir alan olmaktan ¢ikarak yazilimsal olarak optimize edilmis biitiinciil bir ylizeye doniisiir.

Kadraj tekrarinda ayni aginin yeniden tiretilmesi, gorsel anlatimin ¢esitliligini sinirlayarak monotonluk
etkisi yaratmaktadir. Kiiltiirel analitik perspektiften bakildiginda bu durum, platformlarmn belirli gérsel
kaliplar1 tesvik etmesi ve icerik iireticilerini benzer ¢ekim rejimlerine yonlendirmesiyle iliskilidir. Bu
nedenle kadraj tekrar1 yalnizca bigimsel bir tekrar degil, ayn1 zamanda algoritmik gorinurlik
ekonomisinin iirettigi bir standardizasyon sonucudur. Gorsel cesitliligin azalmasi, platformlarin
okunabilirlik ve tanmnabilirlik odakli optimizasyon stratejileriyle dogrudan baglantilidir. Nesne
tekrarinda belirli gorsel 6gelerin siirekli yeniden iiretilmesi, estetik diizeyde bir homojenlesme
yaratirken ayn1 zamanda kiiltiirel anlamda bir sablonlagsma siirecine isaret etmektedir. Manovich’in
veritabani mantig1 ¢er¢evesinde bu durum, gorsel kiiltiiriin rastlantisal ¢esitlilikten ziyade se¢ilmis nesne
kiimelerinin tekrarina dayali bir arsiv mantigina doniistiigiinii géstermektedir. Nesne tekrarlari, gorsel
okunabilirligi artirirken ayn1 zamanda anlamin daralmasina ve temsil alaninin sinirlanmasina da neden
olabilir. Stil tekrarinda ayni estetik kodlarin farkli gorsellerde yeniden tiretilmesi, daha genis 6l¢ekli bir
gorsel hegemonya Uretmektedir. Bu hegemonya, belirli platform estetiklerinin—minimalizm, pastel
tonlar, filtrelenmis yiizeyler gibi—evrensellesmesiyle ortaya cikar. Manovich’in yazilim kiiltiirii
perspektifinde stil tekrarlari, bireysel estetik iiretimin giderek algoritmik sistemler tarafindan
yonlendirilen kolektif bir standarda doniismesini ifade eder. Bdylece stil, yalnizca bir tasarim tercihi
olmaktan ¢ikarak kiiltiirel norm iireten bir yazilimsal yap1 haline gelir.

Genel olarak degerlendirildiginde, tekrar tiirleri dijital gorsel kiiltiirde hem estetik siireklilik hem de
algoritmik standardizasyon iiretmektedir. Manovich’in teorik ¢ercevesi icinde bu tekrarlar, gorsel
kiiltiiriin giderek daha fazla veri mantigiyla organize edildigini ve estetik ¢esitliligin yerini ol¢iilebilir,
optimize edilebilir ve tekrar edilebilir gorsel yapilara biraktigini acik bigimde ortaya koymaktadir.

SONUC

Bu calisma, Instagram kesfet sayfasinda yer alan gorsellerin renk paleti, kompozisyon yapisi ve gorsel
tekrar bicimleri agisindan nasil standartlagtigini Lev Manovich'in Yazilim Kiiltiirii (Software Culture)
ve Kiiltiirel Analitik (Cultural Analytics) yaklagimlar1 ¢ercevesinde incelemistir. Amagh 6rnekleme
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yontemiyle secilen gorseller izerinde gergeklestirilen nitel igerik analizi sonucunda, kesfet sayfasinda
belirli estetik driintiilerin yogun bigimde tekrarlandig1 goriilmiistiir.

Arastirma bulgulari, sicak tonlarin (sar1, turuncu ve kirmizi), yiiksek kontrasth renk kombinasyonlarmin
ve merkezi kompozisyon kullanmminin 6ne ¢iktigini gostermektedir. Bununla birlikte negatif alan
kullanimi, minimal arka plan tercihleri ve benzer kadraj yapilarmin da gorseller arasinda yaygin olarak
tekrarlandigi tespit edilmistir. Renk, nesne, kadraj ve stil diizeyinde gozlenen tekrarlar, kesfet sayfasinda
homojen bir gorsel akisin olugsmasina katki saglamaktadir. Bu durum, gorsel ¢esitliligin azalmasina ve
belirli estetik normlarin baskin hale gelmesine neden olmaktadir. Manovich'in kuramsal yaklagimi
dogrultusunda degerlendirildiginde, séz konusu tekrarlar yalnizca kullanici tercihleriyle agiklanabilecek
estetik secimler degildir. Aksine bu durum, dijital platformlarin algoritmik yapilarinin goriiniirlik ve
etkilesim mantigt dogrultusunda belirli gorsel bicimleri 6ne ¢ikarmasimin bir sonucu olarak
degerlendirilebilir. Boylece gorseller, yalnizca estetik nesneler olmaktan ¢gikmakta; analiz edilebilir,
smiflandirilabilir ve yeniden iiretilebilir veri yapilari haline doniismektedir. Platform tarafindan
odullendirilen gorsel 6zelliklerin stirekli goriiniir kilinmasti, kullanicilarin da benzer igerikler iiretmesine
yol agmakta ve estetik standartlasmayi giiglendirmektedir.

Arastirma sonuglari, Instagram kesfet sayfasinin yalnizca igerik dneren bir mekanizma olmadigini; ayni
zamanda kullanicilarin gorsel begeni bigimlerini, estetik tercihlerini ve igerik tiretim pratiklerini
sekillendiren kiiltiirel bir arayiiz olarak iglev gérdiigiinii ortaya koymaktadir. Bu baglamda algoritmalar,
dijital kiiltiirde hangi gorsel bigimlerin degerli, dikkat ¢ekici veya estetik olarak kabul edilecegini
belirleyen 6nemli aktorler haline gelmektedir.

Sonug olarak ¢alisma, dijital platformlarin estetik iiretim siireglerinde giderek daha belirleyici bir rol
iistlendigini ve gorsel kiiltiiriin veri temelli, dlgiilebilir ve standartlastirilmig oriintiiler etrafinda yeniden
yapilandigin1 gostermektedir. Gelecekte yapilacak arastirmalarda farkli sosyal medya platformlarinin
karsilastirmali olarak incelenmesi, daha genis gorsel veri setlerinin kullanilmasi ve algoritmik estetik
olgusunun kullanici deneyimi iizerindeki etkilerinin arastirilmasi alana 6nemli katkilar saglayacaktir.
Bu yoniiyle ¢alisma, yeni medya, dijital kiiltiir ve gorsel iletisim alanlarmda yiiriitiilecek arastirmalar
icin giincel bir tartisma zemini sunmaktadir.
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ABSTRACT

Al is increasingly being viewed as a general-purpose or at least an enabling technology, that can
radically change production systems, raise industrial productivity and implications for technological
upgrading. Al is reshaping how production and value creation are organized across industries as a core
thrust of the Fourth Industrial Revolution. Although, there is inclusion of Al in industrial and innovation
strategies for advanced economies, emerging economies still encounter a magnitude of difficulties
pertaining to digital infrastructure, human capital as well as institutional capacity and policy implication.
This article investigates the role of Al as a transformative change agent in developing economies. Using
qualitative comparative methodology based on secondary data, through four case studies (India,
Morocco, Rwanda and Cdéte d’Ivoire) the analysis incorporates both potential new spaces created by Al
adoption versus existing structural barriers hindering effective deployment of Al. The article proposes
a systemic perspective where technological change is seen as not an isolated process but one shaped by
the interactions between innovation ecosystems, industrial policies, human capital formation and
institutional processes. The findings hinted that there is significant scope for Al to maximize process
optimisation in industries enabling better productivity, further technological upgrading and greater
participation in global value chains. Yet, these opportunities still depend on the existence of enabling
environments, consisting of improved digital infrastructure, a skilled labor force, targeted investment in
research and development (R&D), effective institutions, and coherent industrial policies. The contrast
analysis also shows that while Al famously has the potential to enhance existing strengths as well as
weaknesses relative to other countries, these domestic capabilities are actually one of the most
determining factors for industrial outcomes. This article argues that Al can be a key lever for actively
steering industrial transformation in emerging economies when embedded within a longer-term and
inclusive development strategy that is attuned to local specificities. Specifically, it enriches current
discussions around industrial policy in the digital era and provides policymakers with recommendations
on how to utilise emerging technologies for sustainable industrial development.

Keywords: Artificial intelligence, industrial transformation, India, Morocco, Rwanda, Cote d’Ivoire,
emerging technologies, competitiveness, challenges, industrial policies, innovation, secondary data.

OZET

Yapay zeka (YZ), iiretim sistemlerini koklii bicimde doniistiirebilen, endiistriyel verimliligi artirabilen
ve teknolojik yiikselmeyi destekleyebilen genel amacli ya da en azindan etkinlestirici bir teknoloji olarak
giderek daha fazla kabul gérmektedir. Dordiincii Sanayi Devrimi’nin temel itici giiglerinden biri olarak
YZ, farkli sektorlerde iiretim ve deger yaratma siireglerinin nasil organize edildigini yeniden
sekillendirmektedir. Gelismis ekonomiler yapay zekay1 sanayi ve inovasyon stratejilerine biiyiik olciide
entegre etmis olsa da, gelismekte olan ekonomiler dijital altyapi, insan sermayesi, kurumsal kapasite ve
politika uygulamalar1 agisindan 6nemli zorluklarla karsi karsiya kalmaya devam etmektedir.

Bu makale, yapay zekdnin gelismekte olan ekonomilerde endiistriyel doniisiimiin bir katalizorii olarak
oynayabilecegi rolii incelemektedir. ikincil verilere dayanan nitel ve karsilastirmali bir arastirma
yontemi kullanilarak Hindistan, Fas, Ruanda ve Fildisi Sahili 6rnek olaylar1 analiz edilmistir. Caligma,
yapay zeka uygulamalarinin ortaya ¢ikardigi firsatlari ve bu teknolojilerin etkin bigimde uygulanmasini
engelleyen yapisal sinirliliklar: birlikte degerlendirmektedir. Makale, teknolojik degisimi tek basina
gerceklesen bir siire¢ olarak degil; inovasyon ekosistemleri, sanayi politikalari, insan sermayesinin
gelistirilmesi ve kurumsal yapilar arasindaki etkilesimlerin sekillendirdigi sistemik bir olgu olarak ele
almaktadir.
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Bulgular, yapay zek&nin endiistriyel siire¢lerin optimize edilmesi, verimliligin artirilmasi, teknolojik
gelisimin hizlandirilmast ve kiiresel deger zincirlerine daha giiclii entegrasyon saglanmasi agisindan
Oonemli firsatlar sundugunu gostermektedir. Bununla birlikte, s6z konusu firsatlarin hayata
gecirilebilmesi; giiglii dijital altyapilarin varhigina, nitelikli is giiciine, arastirma ve gelistirme (Ar-Ge)
yatirimlarina, etkili kurumlara ve tutarli sanayi politikalarma baglidir. Karsilagtirmali analiz ayrica,
yapay zekanin iilkelerin mevcut giiclii ve zayif yonlerini pekistirme egiliminde oldugunu ve bu nedenle
ulusal kapasitenin endiistriyel sonuglari belirleyen en onemli unsurlardan biri oldugunu ortaya
koymaktadir.

Makale, yapay zekanin yerel kosullara uyarlanmig, uzun vadeli ve kapsayici bir kalkinma stratejisinin
parcast haline getirildiginde gelismekte olan ekonomilerde endiistriyel doniisiimiin 6nemli bir itici giicii
olabilecegini savunmaktadir. Bu yoniiyle caligma, dijital ¢agda sanayi politikalarina iliskin giincel
tartigmalara katki sunmakta ve politika yapicilara siirdiiriilebilir endiistriyel kalkinma igin yeni
teknolojilerden nasil yararlanilabilecegine dair oneriler getirmektedir.

Anahtar Kelimeler: Yapay zeka, endiistriyel doniisiim, Hindistan, Fas, Ruanda, Fildisi Sahili, yiikselen
teknolojiler, rekabetgilik, zorluklar, sanayi politikalari, inovasyon, ikincil veri analizi.

INTRODUCTION

Artificial intelligence (Al) has emerged as a disruptive force transforming economic structures,
industrial systems, and global competitiveness over the last decade (Mckinsey, n.d.; WEF, 2020). Rapid
advances in data availability, computational power, and algorithmic innovation have expanded Al
applications across a wide range of sectors, including manufacturing, logistics, healthcare, and finance.
Consequently, Al is increasingly recognized as a critical driver of productivity growth, operational
efficiency, and technological innovation in contemporary economies.

Within industrial contexts, Al occupies a central position in the Fourth Industrial Revolution (Industry
4.0), characterized by the integration of advanced digital technologies into production processes.
Through applications such as predictive maintenance, intelligent automation, and data-driven decision-
making, Al contributes to process optimization, cost reduction, and quality improvement (Mckinsey,
n.d.). Countries capable of effectively integrating Al into their industrial strategies are therefore likely
to strengthen their competitiveness within the global economy.

Recognizing the strategic importance of Al, major economic powers such as the United States, China,
and the European Union have adopted comprehensive national strategies aimed at fostering innovation,
supporting research and development (R&D), and enhancing technological sovereignty (EUROPEAN
COMMISSON, 2020; OECD, 2021). As a result, Al has become an increasingly important component
of industrial policy and a key determinant of economic performance.

Despite its growing global importance, the diffusion of Al remains highly uneven across countries.
While advanced economies have integrated Al into industrial systems at an accelerating pace, emerging
economies continue to face significant structural constraints. These include inadequate digital
infrastructure, limited investment in research and development, shortages of specialized human capital,
and a continued dependence on imported technologies (UNCTAD, 2021; World Bank, 2023). Such
constraints often slow the adoption of Al and reduce its potential contribution to industrial development.
Nevertheless, Al also presents substantial opportunities for emerging economies. Supported by
appropriate digital infrastructure and coherent policy frameworks, Al may facilitate technological
leapfrogging, accelerate industrial upgrading, improve participation in global value chains, and
contribute to more inclusive and sustainable economic growth (UNESCO, 2022).

Against this background, this article examines the extent to which artificial intelligence can act as a
catalyst for industrial transformation in emerging economies. Adopting a qualitative comparative
approach, the study analyzes four case studies—India, Morocco, Rwanda, and Céte d’Ivoire, which
represent different trajectories of digital and industrial development. By comparing these cases, the
article seeks to identify the opportunities, constraints, and enabling conditions associated with Al
adoption and industrial competitiveness.

The article adopts a systemic perspective that views Al not as an isolated technological phenomenon
but as part of a broader ecosystem shaped by interactions among innovation systems, industrial policies,
human capital formation, digital infrastructure, and institutional capacity. It argues that the
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developmental impact of Al depends less on technology itself than on the conditions that support its
effective integration into national industrial strategies.

By providing comparative evidence from four emerging economies, this study contributes to ongoing
debates on artificial intelligence, industrial policy, and economic development. It offers insights for
policymakers, researchers, and industry stakeholders seeking to leverage Al as a tool for sustainable
industrial transformation in the digital era.

CONCEPTUAL FRAMEWORK

Artificial Intelligence and Industrial Transformation

Acrtificial intelligence is increasingly recognized as a General-Purpose Technology (GPT) capable of
transforming production systems, enhancing productivity, and stimulating innovation across industries
(Erik Brynjolfsson et al., 2019). As a central component of Industry 4.0, Al facilitates automation,
predictive maintenance, intelligent decision-making, and process optimization, thereby contributing to
industrial upgrading and competitiveness (Frank et al., 2019). Recent studies suggest that countries
capable of integrating Al into industrial activities are more likely to strengthen their participation in
global value chains and improve economic performance (Florian Butollo, 2019). However, the impact
of Al is not automatic. Its effectiveness depends on the broader economic and institutional environment
in which it is deployed. Consequently, understanding Al-driven industrial transformation requires a
systemic approach that considers complementary factors beyond technology itself.

Industrial Policy, Governance and Institutional Capacity

Industrial policy plays a crucial role in shaping technological adoption and innovation outcomes.
According to Rodrik (2008), industrial policies remain essential instruments for technological upgrading
and structural transformation in developing economies. Similarly, Mazzucato (2018) argues that
governments actively influence innovation through strategic investments and mission-oriented policies.
In the context of Al, institutional capacity determines the ability of governments to formulate coherent
digital strategies, regulate emerging technologies, and coordinate public-private collaboration (Mancini
et al., 2022). Countries with stronger governance frameworks are generally better positioned to support
Al diffusion and industrial modernization.

Human Capital and Absorptive Capacity

The successful adoption of Al depends heavily on human capital. The concept of absorptive capacity
developed by Cohen and Levinthal (1990) emphasizes that organizations and economies must possess
sufficient knowledge and skills to recognize, assimilate, and exploit new technologies.

Educational systems, technical training, STEM competencies, and digital literacy are therefore essential
components of Al readiness. Without adequate human resources, investments in advanced technologies
often fail to generate expected productivity gains (World Bank, 2019).

Digital Infrastructure and Innovation Ecosystems

Digital infrastructure constitutes the technological foundation of Al adoption. Broadband connectivity,
cloud computing services, data centers, and digital platforms enable the collection, processing, and
utilization of data necessary for Al applications (Entsie et al., 2025).

At the same time, innovation ecosystems composed of universities, research centers, firms, and
government institutions facilitate knowledge creation and technological diffusion (Oh et al., 2016).
Research and development (R&D) investment further strengthens national innovation capabilities and
supports the development of Al-related technologies (Madanchian & Taherdoost, 2024).
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Figure 1: Conceptual Framework of Al-Driven Industrial Transformation
Source: Authors’ elaboration.

METHODOLOGY

Research design and Data collection

An exploratory, comparative research framework was taken to investigate artificial intelligence (Al) use
in industrial transformation among emerging economies. A qualitative approach was deemed
appropriate to discover complex relationships between technological adoption, industrial development,
institutional capacity and policy frameworks rather than determine statistical causality. Qualitative
comparative analysis is often used in development and policy studies to investigate how various
contextual variables influence the socio-economic outcomes (Thomann, 2018).

This article is descriptive and exploratory in nature. It looks into the prospects and impediments to Al
adoption, identifying under what conditions Al could benefit industrial competitiveness and
technological upgrading.

Exclusively secondary data were used from plethora of academic as well as institutional sources to
establish a model. This encompasses peer-reviewed journal articles, reports by international
organizations, government policy documents, industry analyses and statistical databases.

Relevant papers include those made by the OECD, the World Bank based work, UNCTAD and
UNESCO publications as well as national policy documents from the reviewed countries.

Secondary data were chosen because they provide comprehensive and reliable information regarding
digital transformation, industrial development, artificial intelligence strategies, innovation systems, and
economic competitiveness across different national contexts.

Case Selection and Analytical Framework

Four emerging economies were chosen for a cross-country comparison: India, Morocco, Rwanda and
Cote d'lvoire. Items were selected using purposeful sampling to obtain the maximum variation of
industrial development and Al readiness. India is the most mature case-study with a dynamic digital
infrastructure, a potential technology organisation and an emerging part of innovation. Morocco
provides a model of modernization covered in layers of industrial policy and technology. Rwanda is an
example of a state-led digital transformation without an industrial base, while Céte d’Ivoire sits at an
earlier stage in Al adoption and digitisation of their economy. The diversity of these cases allows for
substantive comparison, detecting common and country-specific dynamics.

This analysis is framed by the premise that Al, is a driver of industrial transformation rather than an
autonomous catalyst. These four interconnected dimensions of development form the foundation of the
human capital and innovation framework which Includes: Digital Infrastructure; Human capital and
absorptive capacity; Innovation ecosystems and research capacity; Industrial policy, governance, and
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institutional quality. These dimensions were used as analytical categories for evaluating each case study
and assessing the extent to which enabling conditions affect Al adoption and industrial competitiveness.
A cross-case comparison of the selected countries was used to conduct a comparative analysis. The
indicator category selected for analysis included internet connectivity, development of human capital,
R&D expenditure and performance in manufacturing. This provided a way to identify the structural
conditions that enable or hinder Al-powered industrial transformation.

LIMITATIONS OF THE STUDY

Only secondary data were used and do not include primary evidence gleaned from interviews, surveys
or field observations. Also, the analysis is centred on four nations and does not seek to achieve statistical
generalization across all emerging countries. However, this comparative design provides useful
perspectives of Al as an enabler of industrial transformation, and a basis for future empirical work in
the field.

FINDINGS AND COMPARATIVE ANALYSIS

This article aimed to explore the use of artificial intelligence (Al) as an innovative driver and decision-
making framework for industrial transformation in emerging economies and evaluate the conditions
under which such transformation can be effective and sustainable. Based on common learning across
India, Morocco, Rwanda and C6te d'lvoire context and comparison, it is concluded that while Al could
be a significant opportunity for more industrial competitiveness, its impact strongly depends on wider
economic, institutional and digital infrastructure environments.

The first major finding is that Al should not be seen as an independent technological fix that will
automatically produce industrial development. In this regard, the comparative analysis shows that Al is
a conditional catalyst of change and does so only in conjunction with complementary factors. Those
countries with more developed digital infrastructure, higher levels of human capital, well-developed
innovation ecosystems and stable industrial policies tend to capture the benefits from Al adoption.

The example of India shows how the blend of technological capabilities, a large pool of professionals
as well as a relatively matured digital ecosystem allows for productive sectors to integrate Al. The
country’s experience is that the technological transformation has always better chance to succeed when
it is supported by investments in education, innovation and digital infrastructure. Conversely, Morocco
serves as an example of a country that represents gradual industrial modernization mainly due to
selective industrial policy and direct investment aimed at enhancing technological readiness and
industrial competitiveness.

Rwanda showcases how strong political commitment along with institutional leadership can act as an
acceleratory factor for digital transformation, despite limited industrial resources. The country has also
been able to create a conducive environment for technology innovation through active policies and
digital governance initiatives. However, the development of Al is still limited by structural constraints
linked to market size and industrial capacity. Conversely, Cote d’Ivoire is facing an earlier stage of
integration with Al. Despite the potential that lies in technology, infrastructure, skills and institutional
capacity constraints will remain a ongoing challenge to effective deployment of advanced technologies.
The comparative analysis also reinforces that human capital is the most important determinant of Al
readiness. Digital infrastructure gives the technical basis needed to implement Al. However, the capacity
of a firm or institution to absorb and handle new technologies depends on having qualified human
resources. The finding also echoes the existing literature that education, vocational training and digital
skills can play a strong role in technological upgrading and industrial change.

The role of innovation ecosystems and research capacity in relation to industrial outcomes are central.
Countries that spend more on R&D, promote university-industry partnerships and build innovation
networks are better able to achieve domestic technological capacity and reliance less on imported
technology. In this regard, Al must be seen as more than just a specific technological tool, but as a part
of an entire system of innovation into which constant resources and institutional support need to flow.
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Country Internet users Human Capital R&D Manufacturing
(%) Index Expenditure (% (% GDP)
GDP)

India 70 0.49 0.65 13

Morocco 91 0.50 0.66 15

Rwanda 32 0.38 0.78 9

Cote d’Ivoire 41 0.38 0.70 13

Table 1: Comparative Indicators of Al Readiness and Industrial Competitiveness
Source: Authors’ elaboration.

CONCLUSION AND DISCUSSION

A significant contribution of this article is the acknowledgement that artificial intelligence may
exacerbate or strengthen structural strengths and weaknesses. Instead of bridging the developmental
gaps, Al mostly widens national endowment differences. Countries with strong institutions, good
governance and developed technological ecosystems often gain the most from Al in the short term while
those without such conditions risk lagging behind and being more temporarily dependent on technology.
As a result, Al should be integrated into broader industrial development strategies rather than treated as
an isolated technological intervention.

The findings have important implications for public policy. For governments willing to drive industrial
transformation using Al, digital infrastructure should be the main focus of investments, followed by
human capital formation through education & skills development, R&D & innovation support and
coherent regulatory frameworks that will make it easier for technologies to take root. Likewise,
institutional coordination both across public agencies as well as among private firms, research
institutions and international partners is a need. This type of coordination can help to create an enabling
environment that maximizes the benefits of Al for development while mitigating some risks.

Based on the findings, several policy recommendations can be made to help increase the contribution of
artificial intelligence to industrial transformation within emerging economies.

Firstly, governments should invest in digital infrastructure. The primary architecture needed for Al
utilization is the trustworthiness of Internet connectivity, availability of cloud computing facilities, data
centers and digital platforms. With insufficient digital infrastructure, the penetration of Al technologies
across economic sectors remains constrained. This is why both public and private investments must be
oriented to access digital networks, narrowing the technological gap between urban and rural areas.
Secondly, solidifying human capital ought to be a tactical priority. Emerging economies should develop
education systems that emphasise digital literacy, STEM disciplines, vocational training and continuous
learning opportunities. They should collaborate with universities, vocational institutions, and industry
to develop the skills that are most relevant to local labour markets as they are changing due to new Al
developments. Investing in local capabilities will lessen reliance on foreign technological expertise
while enhancing national absorptive capacity.

Thirdly, more attention should be given to research and development (R&D) activities. Government
should provide an incentive for innovation through funding, grant opportunities for research interest,
and support mechanisms for startups. More investment in R&D will strengthen environments for
domestic innovation, facilitate technological adaptation, and stimulate the development of locally
relevant Al solutions.

Fourth, policymakers ought to institute consistent Al governance and regulatory frameworks. Effective
regulations can reinforce responsible deployment of Al while addressing issues related to data privacy,
cybersecurity, transparency and ethical technology use. A clear regulatory environment also boosts
investor confidence and technology adoption across industries.

Fifth, Al should be incorporated into industrial policies for national development strategies rather than
an isolated technological initiative. Al adoption must be connected effectively to the industrial
upgrading goals, productivity enhancement programs, digital transformation agendas and long-term
competitiveness strategies. This can maximize the developmental benefits of emerging countries.
Lastly, international cooperation for technology transfer, knowledge exchange and capacity building
should be enhanced.
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Partnerships between emerging and advanced economies, international organizations, research
institutions, and private sector actors can help inform best practices and catalyze technology learning.
However, those pathways should supplement international cooperation, not replace the development of
domestic technological capacities.

Overall, artificial intelligence has the potential to exist as a powerful strategic lever for industrial
transformation in emerging economies. Yet its mere potential relies on the presence of conducive
conditions that promote and support technological adoption and innovation. Industrial competitiveness
cannot be generated by Al alone without integrated long-term development perspectives aiming at
inclusive growth, technological learning and institutional strengthening.

In conclusion, the cases of India, Morocco, Rwanda and Céte d’Ivoire underline that any effective
industrial transformation founded upon Al must be much more than just technological investment.
Achieving this will require a multi-dimensional strategy that combines infrastructure, human capital
formation, innovation capacity, effective governance and coherent industrial policy. In this context, Al
holds great promise for higher productivity growth and technological upgrading within emerging
economies as well as sustainable industrial expansion that will underpin the broader economic
transformation of developing economies in the digital age.
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ABSTRACT

This study examines news cinema as a hybrid genre within the theoretical landscape of the post-truth
era, a period in which the objectivity of information has eroded and truth is aestheticized and fragmented
across digital platforms. The study synthesizes four theoretical axes: Mclntyre’s (2018)
conceptualization of the truth crisis as a philosophical collapse, Azuma’s (2001/2009) database
consumption model, Sasahara et al.’s (2021) analysis of algorithmic echo chambers, and Couldry’s
(2004) theorization of media as practice. The historical transformation of news cinema, from Vertov’s
Kino-Pravda theory to the digital era, is examined through critical discourse analysis and formal
analysis. Findings reveal that news cinema has abandoned traditional journalism’s model of objective
transmission, repositioning itself as a hybrid art form that reconstructs truth through cinematographic
form, disrupts algorithmic echo chambers via cinematic shock, and transforms reality into an
aestheticized experiential object. The study concludes that news cinema functions not merely as an
information medium but as a theoretical and aesthetic mode of resistance against the chaotic data flows
of the post-truth age.

Keywords: News cinema, post-truth, fragmented truth, database aesthetics, cinematic shock, media
practice theory, Dziga Vertov

OZET

Bu c¢alisma, bilginin nesnelligini yitirdigi ve hakikatin dijital platformlar boyunca estetize edilip
parcalandigi bir donem olan hakikat-sonrasi ¢agin kuramsal manzarasi iginde haber sinemasini melez
bir tiir olarak incelemektedir. Calisma dort kuramsal ekseni sentezlemektedir: Mclntyre’in (2018)
hakikat krizini felsefi bir ¢okiis olarak kavramsallagtirmasi, Azuma’nin (2001/2009) veritabam tiiketimi
modeli, Sasahara ve digerlerinin (2021) algoritmik yanki odalarna iliskin ¢dztimlemesi ve Couldry’nin
(2004) medyay1 pratik olarak kuramsallastirmasi. Haber sinemasmin Vertov’un Kino-Pravda
kuramindan dijital ¢aga uzanan tarihsel doniigiimii, elestirel sOylem c¢oziimlemesi ve bigimsel
coziimleme yoluyla ele alinmaktadir. Bulgular, haber sinemasinin geleneksel gazeteciligin nesnel
aktarim modelini terk ederek, hakikati sinematografik bi¢im araciligiyla yeniden insa eden, sinematik
sok yoluyla algoritmik yanki odalarimi kiran ve gercekligi estetize edilmis deneyimsel bir nesneye
doniistiiren melez bir sanat bigimi olarak kendini yeniden konumlandirdigint ortaya koymaktadir.
Calisma, haber sinemasinin yalnizca bir bilgi araci olarak degil, hakikat-sonrasi ¢agin kaotik veri
akiglarina kars1 kuramsal ve estetik bir direnis kipi olarak iglev gordiigii sonucuna varmaktadir.
Anahtar Kelimeler: Haber sinemasi, hakikat-sonrasi, parcalanmis hakikat, veritabam estetigi,
sinematik sok, medya pratigi kurami, Dziga Vertov

THEORETICAL FRAMEWORK AND LITERATURE REVIEW

In the literature, the phenomenon of news cinema is positioned as a hybrid genre within the axis of
“post-truth” debates, where information has lost its objectivity. In this context, Lee Cameron Mclntyre
(2018) defines the post-truth era not merely as a succession of lies but as a philosophical crisis and “the
loss of the importance of reality,” thereby explaining why news cinema has emerged as a defense of
truth. Japanese theorist Hiroki Azuma (2001/2009) reads this process through the lens of “database
consumption,” arguing that the modern viewer has turned away from grand ideological narratives toward
fragmented reality data. At this juncture, Sasahara et al.’s (2021) work on social media algorithms
exposes the “echo chambers” in which individuals are imprisoned within their own truths, drawing
attention to the “cinematic shock™ potential of news cinema to break these closed circuits.
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Nick Couldry (2004), from the perspective of media sociology, emphasizes that media should be
understood as “practice”—that reality has become a “production object” and that news has been
transformed into a performance by being aestheticized in digital media. When these approaches in the
literature are synthesized, news cinema, while mounting an artistic resistance against the truth crisis
Mclntyre describes, reconstructs scattered reality fragments into a cinematographic form using Azuma’s
database aesthetics, Sasahara et al.’s shock effect, and Couldry’s media practice theory.

METHODOLOGY

This study is grounded in critical discourse analysis and formal analysis, both qualitative research
methods, with the aim of deciphering the transformation and theoretical construction of news cinema in
the post-truth era. Within the scope of the research, the concepts of Mclntyre’s “truth crisis,” Azuma’s
“database consumption,” Sasahara et al.’s “echo chambers,” and Couldry’s “media as practice” have
been designated as the fundamental analytical categories to be employed in the analysis of news cinema.
In the methodological process, how news is aestheticized in digital media and how “fragmented truth”
fragments are reconstructed through cinematographic form are examined through a descriptive approach
based on selected samples. The study aims to reveal the dialectical relationship between the theoretical
background of texts and visual presentation practices by treating news cinema not merely as a genre but
as a technical, aesthetic, and philosophical mode of intervention.

RESEARCH QUESTIONS

This study focuses on the fundamental problematic of how news cinema constructs itself theoretically
and aesthetically on the terrain of “fragmented truth” created by the post-truth era. Around this central
axis, the study interrogates which theoretical tools news cinema employs as a defense of truth in the face
of the crisis of “the loss of the importance of reality” as defined by MclIntyre, and how it transforms the
fragmented data fragments that have replaced grand ideological narratives into a cinematographic form
in the light of Azuma’s concept of “database consumption.” Furthermore, the functionality of news
cinema’s “cinematic shock™ potential in breaking the closed-circuit perception systems Sasahara et al.
identify as “echo chambers” and the transformative effects of the process by which news becomes a
“practice object,” as emphasized by Couldry, on cinematic aesthetics are discussed. Ultimately, the
research seeks answers to the questions of at which points news cinema diverges from traditional
journalism while reconstructing scattered reality fragments and how it positions itself as a hybrid art
form.

HYPOTHESES

The hypotheses identified in this research are structured as follows: (a) News cinema constitutes a locus
of resistance that recreates truth through an aesthetic construction process rather than objective
information transmission against the truth crisis defined by Mclntyre. (b) In parallel with Azuma’s
theory of “database consumption,” modern news cinema adopts a multi-layered reality construction
composed of fragmented data fragments rather than holistic ideological narratives. (c) The “cinematic
shock” and aesthetic performance offered by news cinema possess the capacity to create a new cognitive
awareness in viewers by disrupting the algorithmic echo chambers identified by Sasahara et al. (2021).
(d) In accordance with Couldry’s (2004) media practice theory, reality in news cinema has ceased to be
raw data and has been transformed into a “production object” that is constructed in digital media and
attributed aesthetic value.

FINDINGS

The findings obtained in this study demonstrate that news cinema fills the space vacated by traditional
journalism in the post-truth era through an aesthetic construction process. First, it was determined that
the philosophical crisis MclIntyre describes has pushed news cinema from a role of “objective reflection”
to one of “reconstructing truth.” Second, in the context of Azuma’s database consumption theory, it was
found that news cinema offers viewers a new map of meaning by combining scattered information
fragments into a cinematographic unity. As a result of the analyses, it was observed that the perceptual
enclosure created by the echo chambers emphasized by Sasahara et al. is broken by the “cinematic
shock” and editing techniques in news cinema.
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Finally, in accordance with Couldry’s media practice theory, it was concluded that in contemporary
examples of news cinema, reality is now presented as an aestheticized “performance object,” a situation
that transforms news from mere information transmission into a hybrid art form.

INTRODUCTION

The modern world faces an unprecedented danger of losing its connection with “reality” in the face of
the speed and volume of information. The concept of “post-truth,” which has left its mark on the
literature in the first quarter of the twenty-first century, signifies not merely the spread of misinformation
but a philosophical rupture in which the objective standards of truth have been shaken and emotions and
personal beliefs have taken precedence over facts. This rupture has rendered traditional forms of news
transmission insufficient and has paved the way for the emergence of a hybrid genre called “news
cinema,” which has come to the fore with its effort to reconstruct truth. News cinema has emerged as a
domain of resistance that aims to reassemble “fragmented truths” by employing the aesthetic, fictional,
and emotional possibilities of cinema while simultaneously bearing the currency and documentary
quality of news.

To make sense of the post-truth era, it is first necessary to accept that this era is not merely a “succession
of lies.” MclIntyre (2018), in defining the concept of post-truth, emphasizes that it should be read as “the
loss of the importance of reality” and as a philosophical crisis rather than the deliberate distortion of
facts. According to Mclntyre, in this era individuals tend to accept information that supports their
worldview regardless of its veracity. In this context, news cinema positions itself as a “defense of truth”
that removes the viewer from the mere flow of data and confronts them with reality anew through a
cinematic experience.

This fragmented structure of truth gains a deeper dimension with Azuma’s (2001/2009) thesis of
“database consumption.” Azuma argues that modern society has abandoned making sense of the world
through grand ideological narratives or meta-narratives. Instead, individuals select and consume
fragments suitable to their tastes or needs from within a vast pile of data. At this point, news cinema
combines the scattered reality fragments using Azuma’s database aesthetics through cinematographic
editing. This situation offers the viewer the possibility of constructing truth from fragments rather than
presenting a ready-made truth. However, this construction process faces a new obstacle brought by the
digital world: algorithmic closed circuits.

Sasahara et al.’s (2021) work on social media algorithms and “echo chambers” draws attention to a
process of isolation in which modern individuals are exposed only to their own truths and prejudices.
Algorithms bring to the fore information that will not disturb users and will reinforce their worldview,
thereby destroying the multidimensionality of truth. According to Sasahara et al., this situation cuts off
the individual’s contact with “another reality.” News cinema, at precisely this point, carries the potential
for a “cinematic shock™ that can break the closed circuits they emphasize. The unexpected editing
moves, jarring images, and non-linear narrative forms presented on screen remove the viewer from their
algorithmic comfort zone and bring them into contact with the disturbing face of fragmented truth.

On the other hand, the mode of producing reality has also undergone a fundamental change. Nick
Couldry (2004), looking from the perspective of media sociology, argues that media should be theorized
as “practice”—that news has now become a “production object” in digital media. According to Couldry,
reality itself is no longer sufficient; how it is packaged, aestheticized, and presented has gained
importance. News cinema does not reject this practice theory but embraces it. However, this embrace is
not as a tool of manipulation but as the use of aesthetics as a language to convey the complexity and
multi-layered nature of reality. When news is “performed” on a cinema screen or digital platform, it
transforms into an art object as Couldry indicates, while simultaneously allowing the viewer to re-read
truth through this aesthetic form.

The fundamental problematic of this study is how news cinema conducts a process of theoretical and
aesthetic construction in this atmosphere of “fragmented truth” created by the post-truth era. When
existing approaches in the literature are synthesized, news cinema reconstructs scattered reality
fragments into a cinematographic form by mounting an artistic resistance against MclIntyre’s truth crisis
while using Azuma’s database aesthetics, Sasahara et al.’s shock effect, and Couldry’s practice theory.
In conclusion, the tradition of news cinema, going beyond the old newsreels, has taken on a hybrid
structure at the intersection of documentary, news, and art.
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THE HISTORICAL EVOLUTION OF NEWS CINEMA: FROM DZIGA VERTOV TO
DIGITAL FRAGMENTS

Understanding the theoretical construction of news cinema in the post-truth era necessitates examining
the tradition of “the quest for truth” at the historical roots of this genre. Although news cinema traces its
origins to the newsreel tradition of the early twentieth century, the philosophical foundations of this
genre extend back to Soviet filmmaker Dziga Vertov’s theory of “Kino-Pravda” (Cinema-Truth). While
Vertov conceived of the camera as a device that reveals truths the human eye cannot see, he argued that
cinema should construct “a higher truth” by assembling fragments rather than reflecting the world as it
is (Vertov, 1984). This approach displays a historical parallelism with the practice of contemporary news
cinema in combining the “database” fragments Azuma describes.

However, during the period of ideological polarization in the twentieth century, news cinema generally
functioned as a propaganda apparatus of states. The newsreels produced during World War Il and the
Cold War years, rather than fragmenting truth, cast it into a monolithic and one-dimensional ideological
mold. Contemporary news cinema, by contrast, is of a nature that rejects singular and dominant
narratives. With the “Cinema Vérité” and “Direct Cinema” movements of the 1960s, news cinema
sought to purify itself of the manipulative power of editing and assumed a directly observational identity;
however, the digital revolution of the twenty-first century has once again disrupted this balance. Today,
news cinema is at a hybrid stage that synthesizes Vertov’s passion for constructing truth through editing
with the fragmented structure of modern digital media.

ECHO CHAMBERS, MEDIA PRACTICE, AND TECHNOLOGICAL DETERMINISM

The perspective of media and communication scholars constitutes one of the fundamental reference
points of this article, explaining why news cinema is not merely an “art form” but also a “technological
consequence.” The database model presented by Azuma (2001/2009) in his work Otaku: Japan’s
Database Animals offers the cinematographic equivalent of our information consumption habits in the
internet age. According to Azuma, the modern subject is no longer a narrative consumer who wonders
about the beginning and end of a story; rather, they are a “data animal” who randomly consumes
elements in the database—character traits, visual codes, data fragments. News cinema, adapting to this
mode of consumption, has transformed news from a linear flow into a multi-layered database
construction.

Sasahara et al.’s (2021) emphasis on echo chambers reveals a dangerous dimension of this database
consumption. Their research demonstrates that even minimal amounts of social influence and
unfollowing behavior cause social networks to rapidly devolve into segregated, homogeneous
communities. The algorithms surround us only with the “truths we like,” creating an isolation that
deepens social polarization. News cinema, at this point, serves as a mirror that exposes echo chambers.
The cinematic form creates a “shock” that disrupts the viewer’s algorithmic comfort, reminding them
of the fragmented yet disturbing nature of truth. This disruption, as Couldry (2004) indicates, is elevated
to an aesthetic dimension through the presentation of news as a “practice.” Reality is no longer merely
something heard but has become a phenomenon “experienced” as a cinematographic performance.

THE RECONSTRUCTION OF SPACE AND TIME IN NEWS CINEMA

In the post-truth era, news cinema also transforms the perception of space and time. While traditional
news bulletins remain faithful to the principle of “here and now,” news cinema brings together archival
footage from different time periods, social media videos, and live broadcast recordings on the same
editing table. This situation represents the temporal and spatial fragmentation of truth. In the truth crisis
Mclintyre describes, while the source and timing of information become ambiguous, news cinema
transforms this ambiguity into an artistic advantage. Fragmented truth fragments gain a new context
through editing. This context does not promise the viewer objective certainty; on the contrary, it invites
the viewer to embark on their own quest for truth by assembling these fragments.

CONCLUSION

This study has analyzed, through four theoretical axes, how news cinema conducts a process of
theoretical and aesthetic construction in the environment of epistemological crisis created by the post-
truth era.
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The findings demonstrate that news cinema, by filling the space vacated by traditional journalism
through an aesthetic construction process, has positioned itself as a hybrid art form in which truth is
reproduced.

As the first finding, it was determined that the truth crisis defined by Mclntyre has carried news cinema
from the paradigm of “objective reflection” to the paradigm of “reconstructing truth.” This transition
reveals that news must now be conceived not as the transmission of a verifiable fact but as the
reconstruction of fragmented data fragments within a cinematographic unity. News cinema, in this sense,
has ceased to be an information transmission channel and has transformed into a form of epistemological
intervention.

The second finding is that Azuma’s database consumption theory offers a powerful analytical
framework for explaining the structural transformation of news cinema. With the collapse of grand
ideological narratives, viewers have abandoned the demand for holistic truth and turned toward
consuming fragmented data fragments. News cinema, rather than rejecting this tendency, embraces it,
using it not as a tool of manipulation but as an aesthetic strategy that reassembles scattered reality
fragments into a cinematographic form.

The third finding relates to the capacity of the algorithmic echo chambers emphasized by Sasahara et al.
(2021) to be broken by the “cinematic shock” capability of news cinema. Non-linear narrative structures,
unexpected editing moves, and jarring visual interventions remove the viewer from their algorithmic
comfort zone, bringing them back into contact with the multidimensional face of fragmented truth. With
this function, news cinema stands out as one of the rare media forms that break the perceptual enclosure
created by digital media.

Finally, within the framework of Couldry’s (2004) media practice theory, it was observed that reality in
news cinema has ceased to be raw data and has been transformed into an aestheticized “production
object.” This transformation elevates news from mere information transmission to the status of an art
object, enabling the viewer to re-read truth through aesthetic form.

When these four findings are evaluated together, it can be said that news cinema is a contemporary
manifesto that adapts the tradition of “constructing a higher truth through editing,” which has continued
since Vertov’s Kino-Pravda, to the conditions of the post-truth age. News cinema, with its hybrid
structure positioned at the intersection of documentary, news, and art, offers the viewer a new form of
relationship with reality in a world where truth is fragmented, algorithms reign, and reality is turned into
performance.

In terms of the study’s limitations, it should be noted that the theoretical frameworks employed in this
study were produced across different disciplinary contexts, and their applicability to different media
ecosystems should be tested through separate research. Furthermore, since the study was designed as a
theoretical construction, empirical analyses conducted on specific examples of news cinema will
strengthen the validity of this framework. In future research, it is recommended that the production
practices of news cinema in different geographies be examined comparatively and supported by
audience reception studies.
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ABSTRACT

This study examines the divide-and-rule strategy employed by Western colonial administrations during
the colonial and postcolonial periods, focusing on its structural elements and historical applications.
The study demonstrates that colonial domination has been sustained not only through military and
economic instruments but also through discursive practices and identity-based cultural mechanisms. It
further investigates whether the structural effects of colonial governance persisted in the postcolonial
period and in what forms they manifested. The research adopts a qualitative method within the
framework of postcolonial theory; it draws upon the theoretical approaches of Edward Said, Frantz
Fanon, Gayatri Chakravorty Spivak, Homi K. Bhabha, and relies on secondary sources and a literature
review. The study contributes to the literature through a comparative postcolonial analysis of Rwanda,
Sudan, and India-regions that have received limited attention when examined collectively within a
shared theoretical framework. By bringing these cases together, the article seeks to highlight the
enduring structural and discursive dimensions of divide-and-rule strategies in both colonial and
postcolonial contexts. The study's unique contribution to literature stems from the fact that relatively
limited attention has been given to countries with a colonial past from a postcolonial perspective,
utilizing the theoretical approaches of Edward Said, Frantz Fanon, Gayatri Spivak, and Homi Bhabha
in this manner. In particular, the fact that Rwanda, Sudan, and India have been studied very little in the
literature, either individually or collectively, enhances this originality. By analyzing these cases together
through the theoretical perspectives of Edward Said, Frantz Fanon, Gayatri Chakravorty Spivak, and
Homi K. Bhabha, the article highlights the enduring structural and discursive dimensions of divide-and-
rule strategies.

Keywords: Colonial Legacy, Divide-and-Rule Strategy, Postcolonialism, Africa, India.

OZET

Bu caligma, Batili somiirgeci giiclerin somiirgecilik ve somiirgecilik sonrast donemlerde uyguladigi bol
ve yonet stratejisinin yapisal unsurlarimi ve tarihsel uygulamalarini incelemektedir. Calisma,
somiirgeciligin yalnizca askeri ve ekonomik aracglarla degil, ayn1 zamanda sdylemsel pratikler ve kimlik
ingas1 mekanizmalar1 araciligiyla da siirdiiriilebilir oldugunu ileri stirmektedir. Bu baglamda somiirgeci
yonetimlerin etnik kimlik tizerinden yiiriitmiis oldugu bol ve yonet stratejisinin postkolonyal dénemde
de etkisini siirdiiriip siirdiirmedigi analiz edilmektedir.

Arastirma postkolonyal teori kapsaminda nitel bir yontem benimsemekte, Edward Said, Frantz Fanon,
Gayatri Spivak ve Homi Bhabha’nin kuramsal yaklasimlarindan faydalanmaktadir. Calisma ikincil
kaynaklara ve literatiir taramasina dayanmaktadir.

Makalenin literatiire katkisi, Sudan, Ruanda ve Hindistan drneklerinin karsilastirmali bir bigimde ele
alinmasi ve bol ve yonet stratejisinin farkli cografyalarda nasil benzer yapisal sonugclar iirettigini ortaya
koymasidir. Bu iilkelerin postkolonyal perspektifle birlikte incelenmesi, sOmiirge mirasinin
siirdiiriilebilirligine dair analitik bir ¢ergeve sunmaktadir.

Anahtar Kelimeler: Sémurgecilik, Bol ve Yonet Stratejisi, Postkolonyal Teori, Afrika, Hindistan.

INTRODUCTION

The struggle for imperial power between Western states is one of the prominent political features of
modern world history. Colonialism can be understood as a system of political, economic, and cultural
domination historically practiced by several Western powers, which is closely related to capitalism and
is based on exploiting underdeveloped countries (Loomba, 2015).
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The divide-and-rule strategy is implemented to increase the power of Western countries and facilitate
their extractive practices (Young, 2001). Various elements of the divide-and-rule strategy employed by
the Western powers in colonized regions are manifested in the applications to the underdeveloped
countries, and this strategy ensures the effective continuation of their existence (Said, 1978).

The imperialist countries, which achieved a prosperous life by carrying the riches of the East to the
West thanks to geographical discoveries, had to accept the independence of the countries they had
exploited after the Second World War. But here we cannot say that these former colonial countries have
been completely liberated from imperialism. Today, it is seen that this extractive practice continues
through various factors. Postcolonialism is an analytical approach that examines the mechanisms of
domination produced through colonial and postcolonial power relations. For this reason, the political
and economic events experienced both during and after the colonization fall into the domain of
postcolonialism. As a result of the decolonization process that started with the collapse of the empires
between the two world wars, the practices conceptualized as neocolonialism emerged with the end of
the previous practices of colonialism. Many countries of the world have been exposed to the
colonization activities of Western countries.

METHODOLOGY

This study uses a qualitative, comparative, and interpretive research design informed by postcolonial
theory. Its main aim is to explore the structural and discursive workings of divide-and-rule strategies
used by Western colonial powers, and to consider how these mechanisms have continued to shape the
postcolonial period.

The research follows a comparative historical approach. Sudan, Rwanda, and India are chosen as case
studies through purposive sampling. They reflect different colonial regimes (British, German, Belgian)
and different regions (Africa and South Asia), which makes cross-regional comparison possible without
losing theoretical consistency. The cases are selected based on: (1) clear documentation of identity-
based administrative restructuring under colonial rule; (2) indications of postcolonial conflict or long-
term fragmentation connected to colonial governance; and (3) the availability of substantial
historiographical and theoretical scholarship.

Methodologically, the study brings together comparative historical analysis and discourse analysis. The
comparative historical component traces institutional, administrative, and socio-political changes from
the colonial era into the postcolonial period, helping to identify continuities in governance practices,
identity formation, and conflict dynamics. The discourse analysis—drawing mainly on Edward Said’s
concept of Orientalism—examines how colonial language produced hierarchical identities and provided
justification for intervention.

The theoretical framework draws on four key postcolonial thinkers: Edward Said (discourse and
representation), Frantz Fanon (colonial psychology and internalized hierarchy), Gayatri Chakravorty
Spivak (subalternity and representation), and Homi K. Bhabha (hybridity and mimicry). These
perspectives are not used in a merely descriptive way; they are applied as analytic tools. Said’s discourse
theory shapes the reading of colonial texts and administrative portrayals; Fanon informs the analysis of
internalized racial hierarchies and postcolonial violence; Spivak’s notion of subalternity organizes the
discussion of agency that is muted or excluded; and Bhabha’s ideas of hybridity and mimicry help
explain identity reconstruction and forms of elite collaboration.

The study is based mainly on secondary literature, including academic monographs, peer-reviewed
journal articles, and historiographical work. Where available, it also draws on archival references from
the British National Archives and relevant diplomatic records to situate colonial administrative practices
in context. The materials are examined through close reading and thematic coding to trace recurring
patterns in identity construction, administrative segmentation, and strategies of governance.

This research is not intended to offer a fully exhaustive empirical reconstruction of every case. Instead,
it aims to develop a theoretically informed comparative interpretation of structural patterns across cases.
Its main limitation is the dependence on secondary sources and the focus on three selected regions,
meaning the conclusions are analytically generalizable rather than universally representative.

By pairing comparative historical inquiry with postcolonial discourse analysis, the methodology moves
beyond descriptive historiography and provides a theoretically grounded account of how divide-and-
rule strategies operated as lasting mechanisms of imperial governance.
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RESEARCH AND FINDINGS

e Sudan

Sudan first faced British colonialism, and after gaining its independence, it faced economic and political
interventions from Western countries, especially the USA. The modern history of Sudan can be seen as
a history exposed to British colonialism and US imperialism (Woodward, 1990).

From 1914, Sudan was officially a British colony. But two periods between 1899 and 1956 can be
studied under British Colonialism. The economic and political policies implemented in the region can
be considered as colonial practices applied for the same purposes. After the independence of Sudan, the
effects continued, and colonial practices existed (Daly, 1991).

Discourse and Theory

Postcolonialism takes a stance against colonialism and its effects while examining the relationship
between the exploiter and the exploited. By subjecting Western texts to a discourse analysis, Edward
Said identified the language that was deliberately created to legitimize colonialism. According to Said,
unless Orientalism is examined as a discourse, it will not be understood that European culture
consciously produced the East through discourse. Orientalism and the "East™ are political, sociological,
military, and ideological concepts formed by Westerners. That is why the "East™ could not be studied,
thought of, or represented independently. It has been a counter, a representation that the "West" has
positioned to reveal its own identity (Said, 1978; Ashcroft et al.,2000).

In orientalism, the East is defined by the West as a geography that needs to be brought to human values.
In particular, the "East", which was under the influence of Islamic Civilization, has been consciously
marginalized with inaccurate expressions and descriptions in Western texts since Ancient Greece. Thus,
orientalism has been an approach that has been used as a tool to legitimize extractive practices.
Therefore, according to Said, non-contemporary or contemporary English and French studies on Islamic
civilization and the Orient can’t be fully trusted (Chakrabarty, 2000).

Western colonial discourse has frequently portrayed Sudan as an uncivilized country, comparing it to
Western modernity.

Biological Inequality Studies

In the 19th century, European scientists made academic studies that tried to justify biological inequality
by dividing humanity into developed European and backward Eastern African. These studies are
currently viewed as forms of biological racism and are not accepted in the scientific community. It is
even among the ideas that black-skinned and white-skinned people cannot be of the same biological
species. These types of racial theories served to reinforce the perception of European superiority in
colonial societies. The Europeans, who found the right to exploit Africa, first seized Africa by force of
arms and then systematized slavery. They have exploited cotton, coffee, diamonds, and many other
natural resources. They have been enriched by the land and people of Africa. Eastern Africans, seen by
the West as pathetic, unable to govern themselves, were seen as dependent races on Europeans (Fanon,
1963; Young, 2001).

Serving Humanity by Spreading Western Civilization to The World

Lord Curzon, who was the governor of India during British colonialism, said when talking about their
empire built on the colony: “In the empire we have found not only the key to splendor and prosperity,
but also the calling and means of duty to serve humanity”. Two years later, in a speech in which he
expressed the idea of establishing a school for Oriental studies, he described the work they had done in
the Orient as a responsibility placed on the shoulders of the British, an obligation for the Empire, a
cause of mankind, and the glorification of spiritual values. Today, this mission continues, and Western
countries' discourses, such as spreading civilization and serving humanity in other Eastern and
especially African countries, as in Sudan, continue. Colonialism and imperialism have reproduced the
means to legitimize themselves. It was through Egypt that the legitimized imperial interventions were
effective in Sudan, an African country. Sudan was ruled for a long time by governors appointed by
British administrators in Egypt; The policies to be implemented in Sudan were realized thanks to Egypt.
The existence of external interventions in certain events and developing situations in Sudan is
considered important in terms of postcolonial criticism (Said, 1978; Loomba, 2015).
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Prevent Independence Movements

Blocking independence movements have also been part of the divide-and-rule strategy and
postcolonialism. The obstacles made during the colonial period continued to be effective after
colonialism, and the emergence and strength of the independence movements were prevented. If we
look at the example of Sudan, the Ansar Movement, which was started with the supporters of
Muhammad Ahmed ibn-i Abdullah al-Mahdi in 1881 as an independence movement, found supporters
until 1885 and achieved success with military struggles. After 1885, the name of the movement began
to be called the Mahdi movement. The Mahdi Movement was not considered a racist movement during
this time. The main goal of this movement is to establish an Islamic State stretching from the Red Sea
to Central Africa. In Sudan, Sudanese see this movement as the "first existence" movement. For this
reason, the Mahdi has frequently remained a symbol of independence in the minds of the Sudanese.
The weakening of the Mahdi Movement was caused by the technological weaknesses of the British, as
well as the deployment of many European colonial powers around the movement that threatened the
Mahdi Movement on the continent. Italy from Abyssinia, Belgium, and France from Congo surrounded
the Mahdi Movement. France, which wanted to take control of the Nile valley, acted towards the Mahdi
Movement in 1896. Being aware of the situation, Britain organized operations to end the Mahdi
Movement and confirm its dominance over Sudan. By 1898, the French arrived in the Fashoda region,
and the British in the capital, Omdurman. The Mahdi Army was defeated by heavy losses against the
technologically superior British forces under the command of Lord Kitchener. As a result of this event,
called the Omdurman War, the Mahdi Movement was militarily suppressed by British forces.

After the Mahdi movement was suppressed, British authorities attempted to eliminate both the symbolic
and political influence of the movement through repressive measures. It had the tombs of the Mahdi
family opened, had their bodies burned, and threw their ashes into the Nile. It also massacred the
prisoners and wounded members of Sudan's prominent Bakara Tribe. After the Omdurman War, which
ended in a very bloody way, it was aimed to fully place British colonialism in Sudan, and many
Sudanese freedom struggles, such as the Mahdi Movement, were prevented by various interventions,
such as execution. In areport he sent to Egypt, Wingate emphasized his intolerance against anti-colonial
movements and struggles for freedom: “The Mahdism has not completely disappeared in this country;
suppressed, but still alive inside. Therefore, it is our duty, not to slacken for a moment to guard against
the spread of such movements, and the only way to do so is to forcefully crush them at the outset”. The
British, who did not allow any self-government activities in Egypt, did not allow this in Sudan either.
In the modern era, it has been made impossible for such activities to occur.

Numerous resistance movements emerged during the British colonial period. The solution of the British
administration to this issue was to establish good relations and stay in touch with local leaders.
Administrative chiefs and officials were instructed to get on well with the tribal chiefs and sheikhs in
their region. In particular, the sheikhs were seen as important figures for the effective implementation
of colonial policies towards Sudan's people, who respected religious authority. This practice has been
very effective among the tribal chiefs and the common people. In the postcolonial period, this practice
continued to exist and continued to be applied to the public (Johnson, 2003; Daly, 1991).

Separation of Sudan into South and North

England applied different policies to the South and North of Sudan. In this regard, the British
administration planned the infrastructure of the "Southern Policy" in 1922. The governor of Mongalla,
V. R. Woodland, declared a policy of separate administration between the southern and northern parts
of his region by local decision. This policy aims to completely stop the Arab influence in the south.
England, which did not want the Muslim Arab influence in the north to descend to the south, supported
missionary activities while not allowing any Islamic activities in the south. The formation of nationalist
movements from the north to the south of Sudan was also undesirable. For similar reasons, Southern
Policy has been accelerated. Northern merchants are prohibited from entering the South.

Sudan's education curricula have been changed. The new curriculum tried to create a difference in
identity between the North and the South. It was aimed to divide Sudan psychologically by wanting to
create different identities for the North and South. Arrangements have also been made to improve the
language of education. English education continued in the north.

info@africansummit.org 56



THE PROCEEDINGS BOOK 11t% International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

The education and use of Arabic is completely prohibited. During the following years of the colony,
the connection between the South and the North was interrupted. This situation prevented Sudan's
national integration after independence. South Sudan could not find the necessary support for statehood.
National integration has not been fully realized in the country, where there are nearly fifty different
ethnic groups. Just two years after independence, civil war broke out. The people, who had previously
adopted the Sudanese identity to some extent and fought together for the independence of Sudan, could
not achieve national integration within themselves after leaving the Sudanese supra-identity. For this
reason, conflicts may continue for a long time (Johnson, 2003; Woodward, 1990).

Civil Wars in Sudan

After its independence, Sudan has been the scene of civil wars. There were two civil wars in Sudan
between 1956 and 1972, and 1983 and 2005. The influence of the British colonial legacy in the conflicts
between the North and the South is a fact. The USA and the West supported separatist movements in
the postcolonial period and supported the division in line with their own interests. The main factor
causing the problems to reach an international dimension is foreign interventions by the USA, England,
and Israel.

The rise of conflicts after independence took place in the 1960s. The armed actions of the rebels
organized in the Anya Nya organization gradually increased. Several studies suggest that external
actors, including Israel, provided support to rebel groups. It is claimed that Israel provided weapons to
the south of Sudan through its embassy in Nairobi and provided anti-tank and missile aid. This
cooperation became open in 1967. Organization leader Lagu visited Tel Aviv to request military
training. It is seen that Israel's support for the rebels accelerated the civil war.

When the Darfur Crisis broke out with armed conflicts, the struggle for sovereignty over the region had
a great impact on the Darfur Crisis, reaching an international dimension. The Chinese government
wanted to keep its relations good and to break the influence of other countries, it stated that the Darfur
Crisis was a national issue and did not want it to gain an international dimension under the influence of
the USA. The United States, on the other hand, wanted to turn the problem into a tool of intervention
to break China's influence. In the Darfur Crisis, the problem took an international dimension with the
rivalry between the USA and China. China often abstained from the sanctions and interventions decided
for Sudan in the UN Security Council votes, did not take a side, and stated that it wanted the stability
of the Sudanese Government. The policies of the USA, Israel, and Western states before the UN are
different. Their strategy was mostly to put pressure on the Sudanese government and to defend the
wishes of the rebels at the table. The United States, which portrayed the situation in Sudan as unique
and turned its eyes to this area, and other Western colonial administrations acting on its side, used the
UN as a tool in this direction and wanted to create a ground ready for intervention.

With the passing of the hegemonic power from independence to the USA in Western civilizations, the
form of interventions in Sudan has changed. Now, the process has been managed by the USA and some
of its leading Western allies in line with their own interests, citing the civil wars that Sudan has been
through with reasons such as "terrorism", "human rights," and "democracy". In the postcolonial era,
Sudan became a place where the national interests of various countries competed and intersected (Sertel
& Atatoriin, 2001).

e Ruanda

Ethnicity-Based Discrimination

First, the Germans and then the Belgians colonized Rwanda. In the Kingdom of Rwanda, the colonists
saw three types of people separated from each other by their different occupations. These are the Tutsis,
the Hutus, and the Twa. Tutsi are engaged in animal husbandry and are a minority. Hutus, on the other
hand, are engaged in farming and make up the majority. During the colonial rule, while Tutsis were in
the administration and Hutus were ruled, after 1960, the power passed to the Hutus, who were the
majority. During the colonial period, the Tutsi were prioritized over the Hutu in all areas by the
colonists. The colonial westerners in Rwanda started the spark of the first ethnic-based separation
between Tutsis and Hutu by saying that Tutsis were close to Europeans in terms of racial categorization
and that they deserved to rule in Rwanda.
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The fact that the Tutsis, who deserved to rule in Rwanda, took their place in the academic field as racial
categorization to the Hutus, and this definition was brought to the fore by state policies, strengthened
this distinction. During the colonial period, the Hutus felt a social resentment for the Tutsis, who were
perceived as a superior identity to them, and they used violence after 1963.

From 1990 to 1994, there was a civil war and large-scale violence that was considered genocide in
Rwanda. Very little of what happened can be attributed to tribal quarrels among the local population.
What happened in Rwanda is directly related to postcolonial state practices and practices carried by the
colonies to the region (Mamdani, 2001; Prunier, 1995).

Rwanda became a German and Belgian colony and gained independence in 1963. The genocide and
violence stemming from the Hutu & Tutsi divide have their roots in colonial-era identity policies that
institutionalized and legitimized ethnic divisions (Des Forges, 1999; Hintjens, 1999). The
internalization of the different identities created for them after the separation of people based on
ethnicity and race paved the way for conflicts. Although colonial activities disappeared, relations of
domination continued, and this caused problems. Europeans wanted to separate these societies
hierarchically whenever they encountered East-African civilizations. It has been repeatedly emphasized
that Hutus and Tutsis belong to different tribes or races in Rwanda. Racialized discourse reconstructed
the existing division in the region and brought a hate-based division.

European colonial thinking frequently characterized Africa as uncivilized through rhetoric to legitimize
colonial intervention in Africa. Tutsis, who ruled with an elite-like structure in Rwanda, were accepted
by the colonialists as rulers and the Hutus as ruled. Belgian colonial administrator Pierre Ryckman said
that Batutsi means ruler. He argued that the presence of their better racial traits was necessary for them
to rule their inferiors. The fact that Bahutu was coded as less intelligent and perceived as such was seen
as a sufficient reason for them to be easily and without rebellion. Ryckman here, by reconciling his own
prejudices with his observations, got the idea that it is right for the relationship to be like this.

The effort spent to explain the characteristics of the breeds during the Belgian colonial period and the
legal hierarchical ordering of the breeds are some of the existing practices in the colonial period in
Rwanda. The realization of racist colonial activities and the widespread, popular, and acceptable racist
approaches in Belgium's domestic policy at that time are also important for Belgium to benefit from
these views in its colonial activities. Belgians, like other Europeans, preferred methods that would bring
them the least cost in the region. In this context, the Belgians continued the Mwami-centered
administration and continued their colonial activities in the geography by dividing the people into rulers
and ruled.

While cooperating with the Tutsi, who have a say in the local and central government in the region, the
wishes of the Hutus were ignored and ignored. The rule of the Tutsi was supported by colonial Belgium.
All Tutsis were built as the upper strata in Rwandan society, regardless of whether they were poor or
rich, while Hutus were built as the lower strata. For this reason, social resentment has arisen with this
racist colonial policy of division between Hutus and Tutsi.

Tutsis, who are considered superior, internalized the racist approach and practices that the Belgians use
to explain themselves. While the Hutus hated this situation, the Tutsis were proud of their racially
constructed hierarchy. In the postcolonial period, the Tutsis lost their superiority, and the Hutus started
to use violence against the Tutsis with the social resentment of the colonial period. Along with the ideas
and myths of the West, the concept of revolution and war that they brought to the region caused
violence. and genocide. In other words, the method for independence in the postcolonial period has
become to use violence against each other over colonial-invented distinctions instead of fighting against
the Westerners by uniting as Hutu and Tutsi.

The situation in Rwanda is reminiscent of Fanon's analysis in terms of public reactions. The White Man
has assigned only one role to black and that is to be white. The black man, on the other hand, proves
his superiority over himself by acting within the framework set by the white man. The colonial man's
effort to be benevolent to his colonizer and his attempt to rise like this, the practices made in the name
of being civilized, have compared man to the most brutal thing he can encounter. This was also the case
in the genocide in Rwanda (Fanon, 1963).

There is debate as to whether Hutus and Tutsis were separated by their colonizers in terms of socio-
economic or perceived biological difference. Various answers are given to this situation.
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In addition to a group that argues that the socio-economic status of the Hutus in the region, such as
farming, the Tutsi doing animal husbandry, and segregation as rich or poor as a class, is the basis of the
separation, there is another group that adopts the idea that the Hutus are indigenous and the Tutsis
conquered the region by coming from outside, and argues that the basis of the separation begins here. .
When the Germans and Belgians came to the region, they made a short observation to understand the
difference between Hutus and Tutsi. Apart from being different from each other in appearance, the rich
life of the Tutsi, like that of the aristocracy, and the Hutus, who lived very simply, formed the basis of
this difference. According to the Anthropological Migration Thesis, the difference between Hutu and
Tutsi is based on being different from each other both biologically and socially. Biologically, Tutsis are
taller than Hutu, and because they were settled, they had a diet based on animal husbandry and abundant
protein intake. This made the Tutsis a physically more advantageous group than the Hutu. The Hutus
were physically more disadvantaged because they received less protein than the Tutsi.

In the Kingdom of Rwanda, there was a master-servant relationship before colonialism. Here, the Tutsis
are the masters, and the Hutus are the servants. Beginning from the 19th century, the importance of
Hutus in the kingdom gradually decreased, and the Hutu administration turned from influencing to
governing. While the Tutsis were in power, they formed an elite union called umuheto, and the chief
here asked all families to work in his service. These regulations paved the way for abuse. With the
uburetwa system introduced later, the Land chiefs began to dominate the Hutus living on the land.
Chiefs began to expect Hutus to provide personal services such as laundry and cleaning. The introduced
uburetwa system has now made the difference between Hutu and Tutsi more evident. The distinction
that started from here continued to increase during the colonial period.

Tutsis were brought to all chiefdoms during the Belgian colonial period. The Tutsis were able to buy
the produce produced on the land of the Hutu whenever they wanted, and the Hutu farmers could not
speak out in order not to be removed from their land. They started to accumulate a feeling of social
resentment towards the practitioners, and the social polarization took it to the next level. By making
class distinctions, Europeans made their power certain and secured their interests. As power became
centralized and class division sharpened, Tutsis rose in the social hierarchy, and Hutus declined further.
Colonial administrations facilitated governance by institutionalizing social and ethnic hierarchies.

Racialization of the Hutu & Tutsi Discrimination

The racial identification of the Hutu and Tutsi communities took place during the colonial period.
Colonial administration classified the two communities in terms of their relations with the state. While
the whites who are Belgian citizens in Rwanda are racially different from the native ones, the Hutus
and Tutsis have also begun to be considered as different races. It was claimed that the Tutsis had
immigrated from different regions and gained control in the region, and the Tutsis were compared to
the Europeans in this respect. The racially constructed hierarchy of the Tutsis was supported through
discourse. The fact that the state gave education to Hutus at different levels and to Tutsi at different
levels contributed to the transformation of racial fiction into reality in the eyes of the public. With these
actions, racial segregation has become a daily practice in Rwanda. Europeans have frequently
constructed racist rhetoric in places where they carried out their colonial activities in Africa. Within the
oral history of Rwanda, the Tutsis' own definition of superiority has been racialized through
mythological stories, and these stories have been adopted to a certain extent by both communities.

Construction of Superiority

The construction of supremacy was carried out in Rwanda by racially prioritizing the Tutsis over the
Hutus. Leon Classe, the head of the missionaries in the region, emphasized that the Tutsis were
superhumans with Hamitic and Semitic blood. According to Francois Menard, the Tutsis are the
European blood trapped in the black body. The influence of the church and missionary organizations in
the dissemination and reproduction of these discourses is great. Racial policy began with education,
central and provincial administration, tax policy, and ultimately, the church establishment reorganized
the racially constructed hierarchy. Hutu were given information to facilitate agricultural work and
vocational workforce training to direct them to infrastructure work. There was a duality in education.
With the census made in 1933, people were registered as Hutu, Tutsi, and Twa, and identity cards with
their races were distributed to people.

info@africansummit.org 59



THE PROCEEDINGS BOOK 11t% International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

1960 and Genocide with the Hutu Power

The Hutus’ expectations of emancipation were only to get rid of the Tutsi yoke, and the Hutus avoided
seeing the Western colonizer as responsible for the events, who applied a conscious divide-and-rule
strategy against the two communities and consciously identified the two communities based on race.
The anger was directed not at the Western colonialist but at the Tutsis, who had historically accumulated
resentment. Since the 1960 Revolution, the Tutsi gained a socially constructed inferiority identity when
the Hutus seized power and deprived them of all their rights. The hatred directed against the Tutsis led
to civil wars. The Hutus, who have been under the yoke for years, have put all the blame on the Tutsis
and have forgotten the Western colonialists who caused this social resentment to grow and become
unbearable. Instead of thinking that the Hutus were oppressed due to their colonial practices, the
conclusion that they were only under Tutsi domination was also imposed by the colonists. From this
point on, the Hutus saw the Tutsis as the cause of systems of domination in 1959 and after, and they
wanted to take revenge on the Tutsi. After Rwanda became independent in 1962, Tutsis were completely
excluded from political and social life. Tutsis were seen as a threat, and violence began to be used
frequently. When Hutus came to power, this racist distinction continued to be used from a different
perspective. Gaining the power with the support of the Hutus, who are the majority, Kayibanda
continued to use racist policies and rhetoric throughout his stay in power. Between 1962 and 1973, the
exclusion of Tutsis from social and political life as a foreign race continued. Instead of emancipation
from the colony, they chose to be emancipated from each other and could not escape from the real
captivity because they could not see the truth. In the Second Republic Period, the Tutsis as an ethnic
group and the practice of quota ethnicism ensured internal peace in Rwanda. While this genocide was
taking place, Western responses to the genocide have often been criticized for being limited and
delayed. France's support of the Hutu government and its use of the intervention initiative against the
RPF prolonged the suppression of the genocide. During the genocide, France thought of its own
interests and remained a spectator to the human tragedy. In addition, the UN has been criticized for
reducing its observer powers in the region and even admitting late that what happened was genocide.
The UN turned a blind eye to a genocide. Western powers sought to maintain their strategic influence
in the region. From a postcolonial perspective, the West's colonial policies played a significant role in
creating the conditions that led to genocide.

e India

Silencing The Exploited by Making It Subaltern

The concept of subaltern first comes from Gramsci. With this concept, he refers to the proletarian
section in classical Marxist theory as “other” and states that this section cannot represent itself by being
left without authority to make decisions about itself. Subaltern here refers to groups such as workers,
peasants, and women. In 1988, Ranajit Guha defined the concept of subaltern. According to this
definition, subaltern "is the name of the general quality of subordination in South Asian society, whether
expressed in terms of class, caste, age, gender, and duty, or otherwise (Guha, 1982).

The most important struggle of the Subaltern Studies is as a work of the subaltern section of the Indian
liberation movement, not by the colonial or local elites; It was about proving that it was formed with
the contribution of subaltern groups. The fact that Indian history is written only on the achievements of
the elite has made the majority subaltern a foreign object of its own history and distorted the truth by
removing it from being a subject (Chatterjee, 1993).

Spivak's most influential work in postcolonial studies is his article "Can the Subaltern Speak?" In this
article, the subaltern problem is handled as a representation and subject problem. The concept of
subaltern refers to those who do not give orders, those who take orders. The concept of subaltern was
used for all subgroups defined by Western discourses in the regions exploited by Spivak. In the article,
it is said that the subaltern, on whose behalf the West speaks, cannot speak for itself and that the main
victimization is overlooked (Spivak, 1988).

Spivak explained the concept of subaltern through the tradition of Sati in India. According to this
tradition, Hindu women sacrifice themselves after their dead husbands, and this is part of the Hindu
tradition. The legal abolition of this tradition by the British during the colonial period was greeted by
the West as the white man's saving the brown woman and giving her freedom of life. Hindu
traditionalists responded to these reactions: 'the woman wanted to die'".

info@africansummit.org 60



THE PROCEEDINGS BOOK 11t% International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

If we look at it within the framework of subordination, the British legitimized their colonial practices
by abolishing the systems of domination for the liberation of the unfree woman. Local elites, on the
other hand, emphasized that practice is an integral part of the Sati tradition. The reality of the Sati
woman's self-sacrifice was distorted and suppressed by the parties, and the woman could not express
her opinion or make her voice heard. Spivak also told the story of a 16—17-year-old woman named
Bhuvaneswari Buhadari, who hanged herself in 1926, as an example of subaltern status. The woman's
killing herself was interpreted as firstly for the sati tradition and then as a forbidden love. 10 years later,
it was revealed that Bhuvaneswari was a member of a group that was arming for Hindu independence
and committed suicide so that the group would not be exposed. Bhuvaneswari could not reveal his main
purpose in his action, that is, he could not make his voice heard. As in the case of Bhuvaneswari, the
inability to hear the voice of the subordinate is related to the fact that the subordinate is not seen as a
subject, and that when he makes his voice heard, he cannot find a response in the dominant discourses,
and that others see the right to make decisions about him. According to Spivak, the construction of the
identity of the subaltern is carried out by the dominant colonial culture. The use of the woman in the
sati tradition as an example is due to Spivak's view of women as the most disadvantaged of all subalterns
(Mani, 1987; Spivak, 1988).

Hybridity and Imitation

One of the most important figures in Subaltern Studies is Homi Bhabha. One of the most important
elements of Homi Bhabha's thought is to emphasize the similarities between the exploited and the
exploiters, apart from their differences. Homi Bhabha, while focusing on the relations between the
colonizer and the exploited, listed the subjectivities in colonial societies as hybridity, mimicry,
difference, and ambiguity (Bhabha, 1994).

The hybrid situation can be explained as the colonial power's creation of a multiple identity situation in
the colonial lands. Here, the situation of multiple identities is the application of the culture of the
colonizer and the culture of the colonized together, and this creates a new culture by mixing. For
hybridity, communication between the exploiter and the exploited must be necessary in the
implementation of colonial activity. At this point, the hybridized is both the exploited and the exploiter.
There is a multiple balance of power here. The hybridity that Bhabha is talking about here does not mix
in a "melting pot" to form a single new culture. There is a state of “multiplicity” where differences
coexist.

If we look at the framework of postcolonialism, another element of the divide-and-rule strategy is
mimicry. According to Bhabha, it is desired to control and shape the exploited other through mimicry.
Here, mimicry is an effort to make the exploited other look like the colonial master. However, this
analogy does not make him a colonial master. The exploited remains in an uncertain state. According
to Bhabha, this strategy specifically uses discourses of civilization and reform. He deepens the
distinctions between himself and the other with these discourses, because in these discourses the
colonialist has superior characteristics and the exploited becomes valuable if they have his
characteristics (Metcalf, 1995; Bhabha, 1994).

While mimicry symbolizes superiority for the colonizer, the exploited has developed an admiration for
the colonizer and an aspiration to be an "exploiting" subject, which can rarely be considered of the same
value as the real exploiter. The exploited are positioned as inferior from the very beginning and cannot
be seen as equal afterwards.

CONCLUSION

When we examine the divide-and-rule strategies of Western powers within the framework of
postcolonial theory, similar elements and practices are seen. The elements in Sudan, Rwanda, and India,
the colonial power's identification of the exploited, the identification of an exploited segment with
inferior features through discourses, arousing a desire to emulate the colonizer by giving the local elite
a superior identity, admiration for the colonialist, and dividing the exploited communities by attributing
certain characteristics to identities. It has been determined that these elements are also present in the
postcolonial period, as these elements that were applied in common during the colonial period, such as
economic difference, race, ethnicity, or class, continued their effects in the postcolonial period.
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In this way, the communities in the exploited country's lands are divided over different identities, and
when they are divided, it becomes easier for the colonizer to rule because the identity created by the
colonizer is a shield that prevents unification and rebellion against colonialism. Segregation redirected
social tensions away from colonial structures and toward internal groups. Western powers wanted to
reduce the obstacles that prevented him from realizing his goals for achieving his interests more easily.
Although the practices of the divide-and-rule strategy of the Western powers on the countries differ
among the countries, as explained in the article, it is seen that they show similarities and partnerships
as elements. When the divide-and-rule strategies of the Western powers are examined from the
framework of postcolonial theory, as seen in Sudan, Rwanda, and India, the colonialists' strategy of
dividing communities (race, ethnicity, class, socio-economic difference, etc.) to continue and these
divisions have continued to serve external interests in the postcolonial period (Fanon, 1963; Mamdani,
2001; Loomba, 2015).
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OZET

Bu calismanin amaci, yapay zekd (YZ) uygulamalarmin sosyal bilimler alanindaki kullanimim
sistematik bir literatiir taramasi yoluyla incelemek ve alandaki egilimleri, yontemsel yaklagimlar1 ve
aragtirma bosluklarini ortaya koymaktir. Yapay zeka teknolojilerindeki gelismeler, 6zellikle egitim
alaninda O6grenme siireglerinin bireysellestirilmesi, veri temelli karar alma mekanizmalarmin
gliclendirilmesi ve dgretim siireglerinin yeniden yapilandirilmasi agisindan énemli firsatlar sunmaktadir
(Chen et al., 2020; Lo, 2023). Bununla birlikte, mevcut literatiirde ¢aligmalarin biiyiik dlgiide teknik
odakl1 oldugu ve sosyal bilimlerin baglamsal boyutlarmin sinirli bigimde ele alindig1 goriilmektedir
(Selwyn, 2019).

Arastirma, sistematik literatiir taramasi yontemiyle yiirttilmiistiir (Kitchenham, 2004). Web of Science,
Scopus ve ERIC veri tabanlarinda yayimlanan ¢aligmalar belirli anahtar kelimeler kullanilarak taranmisg
ve icerik analizi yOntemiyle degerlendirilmistir. Analiz siirecinde c¢aligmalar; uygulama alanlari,
kullanilan yontemler ve arastirma yaklagimlari ag¢isindan siniflandirilmistir (Biiyiikoztiirk et al., 2008;
Giirbiiz & Sahin, 2015).

Elde edilen bulgular, yapay zeka uygulamalarinin sosyal bilimlerde 6zellikle egitim, 6grenme analitigi
ve Ogrenci basarisi alanlarinda yogunlastigimi gostermektedir. Yapay zeka destekli uygulamalarin
ogrencilerin akademik basarilarini ve 6grenme motivasyonlarimi artirdigi belirlenmistir (Yucal, 2024).
Ayrica, Ogretmenlerin dijital yeterlikleri ile yapay zeka farkindaliklar1 arasinda anlamli iliskiler
bulundugu ve bu durumun yapay zeka kullanimini dogrudan etkiledigi ortaya konmustur (Simsek,
2025). Bunun yani sira, yapay zeka destekli 6grenme ortamlarinin 6grencilerin derse katilimini artirdigi
ve dgrenme deneyimini daha etkilesimli hale getirdigi goriilmektedir (On, 2025).

Bununla birlikte, literatiirde dikkat ¢eken onemli bir siirlilik, ¢aligmalarin bityiik 6lgiide nicel ve veri
odakli yontemlere dayanmasidir. Sosyal bilimlerin temel 6zelliklerinden biri olan baglamsal ve kiiltiirel
analizlerin yeterince ele alinmamasi, alamin gelisimi agisindan 6nemli bir bosluk olusturmaktadir
(Karakus, 2023). Ayrica, yapay zekd uygulamalarmin etik ve toplumsal boyutlarinin sinirli diizeyde
incelendigi belirlenmistir.

Sonug olarak, sosyal bilimlerde yapay zeka ¢alismalarinin daha biitiinciil, disiplinler arasi ve elestirel
yaklagimlarla ele alinmasi gerektigi ortaya konmustur. Gelecekte yapilacak arastirmalarin nitel ve karma
yontemlere daha fazla yer vermesi, 6gretmenlerin dijital yeterliklerinin gelistirilmesi ve yapay zeka
uygulamalarinin etik boyutlarmin daha kapsamli bigcimde incelenmesi 6nerilmektedir.

Anahtar Kelimeler: Yapay zekd, Sosyal bilimler, Egitim, Sistematik literatiir taramasi, Ogrenme
analitigi

Abstract

This study aims to examine the use of artificial intelligence (Al) applications in social sciences through
a systematic literature review and to identify current trends, methodological approaches, and research
gaps in the field. Rapid advancements in Al technologies have significantly transformed research
processes in social sciences, particularly in education, where Al enables personalized learning, data-
driven decision-making, and adaptive instructional environments (Chen et al., 2020; Lo, 2023).
However, existing literature largely focuses on technical performance, while contextual, cultural, and
pedagogical dimensions remain underexplored (Selwyn, 2019).

The study was conducted using a systematic literature review methodology (Kitchenham, 2004).
Relevant studies indexed in Web of Science, Scopus, and ERIC databases were identified using specific
keywords and analyzed through content analysis.
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The selected studies were categorized based on application areas, research methods, and methodological
approaches (Biiyiikoztiirk et al., 2008; Giirbiiz & Sahin, 2015).

Findings indicate that Al applications in social sciences are predominantly concentrated in education,
particularly in learning analytics and student performance. Al-supported systems have been found to
enhance academic achievement and motivation (Yucal, 2024). Additionally, a significant relationship
has been identified between teachers’ digital competencies and their awareness of Al, which directly
influences the effective use of these technologies in educational settings (Simsek, 2025). Al-supported
learning environments also contribute to increased student engagement and more interactive learning
experiences (On, 2025).

Despite these positive outcomes, the literature reveals a strong dominance of quantitative and data-
driven approaches. This limits the exploration of contextual and cultural dimensions that are essential
in social sciences (Karakus, 2023). Furthermore, ethical and social implications of Al applications
remain insufficiently addressed.

In conclusion, the study highlights the need for more holistic, interdisciplinary, and critical approaches
in Al research within social sciences. Future studies should incorporate qualitative and mixed methods,
emphasize ethical considerations, and explore the broader social impact of Al applications.

Keywords: Artificial intelligence, social sciences, education, systematic review, learning analytics
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Ozet

Bu c¢aligmanin amaci, yapay zeka destekli karar alma siireglerini sosyal bilimler perspektifinden
incelemek ve bu siireglerin etik, toplumsal ve kuramsal boyutlarini ortaya koymaktir. Yapay zeka
teknolojilerinin karar alma streglerine entegrasyonu, geleneksel karar verme yaklagimlarinin yeniden
degerlendirilmesini gerekli kilmaktadir (Brynjolfsson & McAfee, 2016). Bu siirecte algoritmik
sistemler, karar alma mekanizmalarmi hizlandirmakta ve veri temelli analizleri miimkiin kilmaktadir.
Ancak bu durum, seffaflik, hesap verebilirlik ve etik sorumluluk gibi 6nemli sorunlar1 da beraberinde
getirmektedir (Floridi et al., 2018).

Calisma, kuramsal literatiir incelemesi yontemiyle yiiriitiilmiistir. Web of Science ve Scopus veri
tabanlarinda yayimlanan c¢aligmalar incelenmis ve tematik analiz yontemi kullanilarak
degerlendirilmistir (Braun & Clarke, 2006). Analiz siirecinde algoritmik karar verme, giiven, etik,
seffaflik ve insan-makine etkilesimi gibi temalar 6n plana ¢ikmustir.

Bulgular, yapay zeka sistemlerinin karar alma sureclerinde énemli avantajlar sagladigini, ancak ayni
zamanda ¢esitli riskler barmdirdigim gostermektedir. Ozellikle algoritmik sistemlerin “kara kutu”
niteligi, bu sistemlerin nasil karar verdiginin tam olarak anlasilamamasina ve kullanicilar agisindan
giiven sorunlarina yol agmaktadir (Burrell, 2016; Pasquale, 2015). Ayrica, algoritmik onyargi ve veri
temsili sorunlarinin, karar alma siireclerinde adalet ve esitlik ilkelerini zedeleyebilecegi belirlenmistir
(Barocas & Selbst, 2016; O’Neil, 2016).

Bununla birlikte, bireylerin yapay zeka sistemlerine duydugu giivenin, dijital yeterlikleri ve teknolojiye
iliskin deneyimleri ile iligkili oldugu gorilmektedir (Wang & Wang, 2019; Terzi, 2020). Tirkiye
baglaminda yapilan ¢alismalar da 6gretmenlerin yapay zeka farkindalik diizeylerinin bu teknolojilere
yonelik tutumlar etkiledigini gostermektedir (Simsek, 2025). Ayrica, yapay zeka sistemlerinin
toplumsal yapilar tizerindeki etkisi, gii¢ iliskileri ve esitsizlik baglaminda da degerlendirilmektedir
(Adas & Erbay, 2022).

Sonug olarak, yapay zeka destekli karar alma siireclerinin yalmzca teknik bir gelisme olarak degil, aym
zamanda sosyal ve etik boyutlartyla ele alinmasi gerektigi ortaya konmustur. Gelecekte yapilacak
calismalarin disiplinler aras1 yaklasimlar benimsemesi, yapay zeka sistemlerinin seffafligim artirmaya
yonelik ¢coziimler gelistirmesi ve etik cergeveleri giiclendirmesi 6nerilmektedir.

Anahtar Kelimeler: Yapay zeka, Karar alma, Etik, Giiven, Algoritmik 6nyargi

ABSTRACT

This study aims to analyze Al-supported decision-making processes from a social sciences perspective
and to examine their ethical, social, and theoretical implications. The integration of Al technologies into
decision-making processes has challenged traditional decision-making models, which were primarily
based on human cognition and rational choice theories (Kahneman, 2011; Brynjolfsson & McAfee,
2016). While Al systems enhance efficiency and data-processing capabilities, they also introduce critical
issues related to transparency, accountability, and ethics (Floridi et al., 2018).

The study employs a theoretical literature review approach. Relevant studies indexed in Web of Science
and Scopus databases were analyzed using thematic analysis (Braun & Clarke, 2006). Key themes
identified include algorithmic decision-making, trust, transparency, ethics, and human-Al interaction.
Findings indicate that although Al systems improve efficiency in decision-making processes, they also
pose significant risks. The “black box™ nature of Al systems limits the understanding of how decisions
are made, leading to trust issues among users (Burrell, 2016; Pasquale, 2015). Moreover, algorithmic
bias and data representation problems can undermine fairness and equality in decision-making processes
(Barocas & Selbst, 2016; O’Neil, 2016). Additionally, individuals’ trust in Al systems is closely related
to their digital competencies and technological experiences (Wang & Wang, 2019; Terzi, 2020).
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Studies conducted in Tiirkiye also show that teachers’ awareness of Al influences their attitudes toward
these technologies (Simsek, 2025). Furthermore, Al systems reshape social structures and power
relations, potentially reinforcing existing inequalities (Adas & Erbay, 2022).

In conclusion, Al-supported decision-making should not be viewed solely as a technological
advancement but as a complex social transformation. Future research should adopt interdisciplinary
approaches, enhance transparency in Al systems, and strengthen ethical frameworks.

Keywords: Artificial intelligence, decision making, ethics, trust, algorithmic bias
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ABSTRACT

Among the 21- th century skills of today and the innovative approach models aimed at fostering them,
he skill of reflective thinking enables individuals to derive meaning from tehir experiences, recognize
their mistakes, and adjust their future behaviors in a more conscious manner ( Dewey, 1993). Individuals
possessing reflective thinking skills are observed to exhibit a range of characteristics, including the
ability to analyze learning processes, develop strategies, learn from mistakes, act independently in
problem solving interactions, manage the process, self motivate, a miantain a lifelong learning mindset.
It is increasingly recognized how important it is to instill this skills in students. Although studies on
reflective thinking have been conducted in the literature, research on reflective thinking skills related to
problem solving among middle school students remains limited. The Purpose of this study is to examine
the levels of reflective thinking skills related to problem solving among middle school students in terms
of gender, grade level, mathematics achievement score, self perceived success, and parental attitutes. In
this study, general survey method, one of the quantitative research method, was employed. The sample
consisted of 304 middle school students attending public schools in Turkiye. The data were collected
during the first semester of the 2025- 2026 academic year. The data collection tool used by Kizilkaya
and Askar ( 2009). The Reflective Thinking Skills Scale for Problem Solving used in this study is a five
—point likert type scale consisting of 14 items. As a result of analyses conducted regarding the scale’s
reliability, the Cronbach Alpha’ s internal consistency coefficient was calculated as . 825. In the data
analysis, t-tests were conducted for the variables of gender and parental attitude, while one-way
ANOVA tests were performed for the variables of grade level, mathematics achievement score, and self-
perceived success. The findings of the study revealed significant differences in terms of demographic
variables, including gender, grade level, mathematics achievement score, self-perceived success, and
parental attitude. It was observed that female students had higher reflective thinking skills than male
students, and 5th graders had higher skills than 8th graders. Similarly, while students who consider
themselves very successful demonstrated higher levels of this skill compared to others, and students
with democratic parents demonstrated higher levels than those with authoritarian parents, students with
math achievement scores of 0-50 were found to have lower levels of these thinking skills. Overall,
middle school students were found to possess these thinking skills at a high level.

Keywords: Reflective thinking, problem-solving, middle school students

OZET

Giiniimiiz 21. yy becerileri arasinda ve kazandirilmasi hedeflenen yenilik¢i yaklasim modellerinden
yansitic1 diisiinme becerisi, bireyin deneyimlerinden anlam ¢ikarmasini, hatalarmi fark etmesini ve
gelecekteki davramiglarmi daha bilingli bicimde diizenlemesini saglar ( Dewey, 1993). Yansitici
diistinme becerisini sahip olan bireylerin 6grenme siireglerini analiz etme, strateji gelistirme, hatalardan
ders ¢ikarma, bireyin problem ¢ozmeye yonelik etkilesimlerinde kendilerine yetebilme, siireci
yonetebilme ve kendi kendini giidiileyebilme, yasam boyu 0grenme bilincinde olma gibi bir takim
ozelliklere sahip oldugu goriilmektedir. Bu becerilerin 6grencilere kazandirilmasinin her gegen ne kadar
onemli oldugu anlagilmaktadir. Alan yazinda yansitic1 diisiinme ile ilgili caligmalar yapilmasina ragmen
ortaokul 6grencilerinde problem ¢6zmeye yonelik yansitici diisiinme becerisine yonelik aragtirmalar
smirlt kalmaktadir.
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Bu arasgtrmanin amaci ortaokul 6grencilerinde bu diisiinme becerisinin diizeylerini cinsiyet, siif
diizeyi, matematik basar1 puani ve kendini basarili bulma ve anne- baba tavri agisindan incelemektir. Bu
aragtirmada nicel arasgtirma yontemlerinden genel tarama yontemi kullanilmistir. Arastirmanin
orneklemini Tiirkiye’ de devlet okullarinda 6grenim goren 304 ortaokul Ogrencisi olusturmaktadir.
Caliymanin verileri 2025- 2026 egitim- 6gretim y1li birinci doneminden elde edilmistir. Arastirmanin
verileri Kizilkaya ve Askar’ m (2009) ¢ Problem Cézmeye Yo6nelik Yansitic1 Diisiinme Becerisi Olgegi’
toplanmistir. Besli likert tipi ve ti¢ faktér 14 maddeden olusan bu dlgegin i¢ tutarliligini belirlemek igin
yapilan giivenirlik analizi sonucunda Cronbach Alpha kat sayis1 0. 825 olarak bulunmustur. Verilerin
analizinde cinsiyet ve anne- baba tavri degiskenleri igin t- testi yapilirken sinif diizeyi, matematik bagari
puani ve kendini basarili bulma degiskenleri icin one way anova testleri yapilmistir. Arastirmanin
bulgularma demografik degiskenler agisindan cinsiyet, smif diizeyi, matematik basar1 puanmi, kendini
basarili bulma ve anne- baba tavrinda anlamli farkliliklar oldugu tespit edilmistir. Kiz 6grencilerin erkek
ogrencilere, 5. Siniflarin 8. Smiflara gore yansitici diislinme becerilerinin daha yiiksek oldugu
goriilmiistiir. Ayni sekilde kendini ¢ok bagarilt bulan 6grencilerin digerlerine gore, demokratik anne-
babaya sahip olan 6grencinin otoriter anne- babaya sahip olan 6grenciye gore bu becerinin daha yiiksek
oldugu goriiliirken, 0-50 puan matematik basar1 puanma sahip 6grencilerin bu diisiinme becerilerinin
daha diisiik oldugu goriilmiistiir. Ortaokul 6grencilerinin genel olarak bu diisiinme becerileri gogu zaman
diizeyinde yani yiiksek olarak bulunmustur.

Anahtar Kelimeler: Yansitic1 diigiinme, problem ¢6zme, ortaokul 6grencileri

GIRIS

Yansitic1 diisiinme becerisi bireyin 6grenme siireglerinde ortiilk programin oraya ¢ikmasini saglayan
bireyin karsilastig1 problemler karsisinda elestirel diisiinme siizgecinden gegirerek etkili ¢éziim yollari
bulabilme becerisidir ( Kizilkaya ve Askar, 2009). Bu ¢erceveden bakildiginda yansitici diisiinme
kapasitesinin elestire, yaratici, analitik ve problem ¢dzme siiregleriyle dogrudan baglantili oldugu
sOylenebilir. Bireylerin herhangi bir kriz durumuna kars1 nasil tavir aldiklari, tirettikleri ¢6ziimlerle ne
elde ettikleri ve bu siirecte ¢oziimler icin kullandiklar1 yontemlerin islevselligi de ortaya koyan bir beceri
olarak ta tamimlanabilir ( Kalelioglu, 2015). Egitim programlarinda bu becerinin &grencilere
kazandirilmas1 Oncelikli hedefler arasindadir. Program yaklasimlarina gore &grenme siirecinde
Ogrencilerin ani karardan kagmmasi ve siiregte kullandigi yontem ve aldigi kararlari1 dogrudan kabul
etmesi degil sorgulamasi beklenir. Hedeflenen sey sonug¢ degil problemin ¢oziimiinde nasil bir yol
izledigidir ( Bas, 2013). Problem ¢oziimiinde tek bir dogrudan ziyade disiplinler aras1 yaklagimla ele
alinmasi bireylerin iiretkenlik ve yaraticilik kapasitesini de artirmaktadir ( Senemoglu, 2018). Bu durum
ayn1 zamanda ¢evreye uyumu da kolay kilabilir. Dewey (1933), yansitici diisiinmeyi ortaya koyabilmesi
icin bireyde olmasi gereken ii¢ 6zelligi; agik fikirlilik, tam isteklilik ve sorumluluk olarak tanimlamistir.
Acik fikirlilik, yenilikce ve farkli bakis acisiyla problemler bakabilmeyi, kendine gére dogru olan
durumlarda hatali olabilecegini de rasyonel bir sekilde ortaya koymay1 gerektirir. Tam isteklilik, birgok
farkl diisiinceyi deneyimlemek ve ele alinan olgu ve olaylara tam bagli olmakla ilgilidir. Sorumluluk
ise bireyin davraniglarinin veya kararlarinin neye sebep olacagini 6n gdérmesi ve sonuglarini
istlenmesidir ( Kizilkaya ve Askar, 2009). OECD tarafindan gerceklestirilen PISA (2003)
calismalarmin sonucunda problem ¢6zme siirecinin asamalar1 hakkinda bir takim adimlar
olusturulmustur. Bunlar; problemin tanimlanmasi, smirlarin belirlenmesi, ¢éziim yollarmin ortaya
konmasi, ¢oziimiin uygulanmasi, ¢oziimlerin saglamasmin yapilmasi ve son olarak raporlanarak
yaygmlastirilmasidir ( PISA, 2003). Schon (1987) ise yansitict diisiinmeyi zamansal olarak eylem igi
yansitma ve eylem lizere yansitma seklinde iki kategoride ele almistir. Eylem i¢i yansitma, birey
problem ¢6zmenin uygulama asamasinda beklenmedik ani durumlarla karsilastiginda o anda fark eder
siireci yeniden olusturur. Eylem dis1 yansitma ise uygulama agamasindan sonra siireci sistematik analiz
eder ve degerlendirir. Bir sonraki karsilagtigi problem durumlarinda neyi nasil yapacagi konusunda
tecriibe sahibi olur. 2024 Tiirkiye Yiizyili Maarif Modeli programi kapsaminda 6grencilerin problem
¢ozme slirecleri yansitici diisiinme becerisi derslerin siireg bilegenleri olarak kazandirilmasi agikga ifade
edilmektedir. Problem c¢6zme becerisi ¢oziimleme, yorumlama, matematiksel ¢6zim Uretme ve
yansitma seklinde ifade edilmistir. Alan yazin incelendiginde ise Ozdemir (2018) ¢alismasinda yansitic
diisiinme diizeylerinden bahsetmis, Erdogan (2019) c¢alismasinda ise yansitici diisiinme becerisi
diizeyini genel olarak diigiik bulmustur.
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Tat (2015) problem ¢6zmeye yonelik bilgisi yiiksek olan dgretmenlerin 6grencilerinin bu beceriye dair
diizeylerinin digerlerine goére daha diisiik oldugunu ortaya koymustur. Bu verilerden hareketle
giinimiizde 21. Yy becerisi olarak yenilik¢i diisiinme becerilerinden olan yansitici diisiinmenin
ogrencilere kazandirilmasi hedeflenen problem ¢6zmeye yonelik yansitici diisiinmenin son uygulamaya
gecilen 2024 TYMM °© de ifade edilmesi bir kez daha ne kadar 6nemli oldugunu ortaya agikca
koymaktadir. Bu durumdan hareketle ¢aligmanin farkli demografik degiskenler agisindan incelenmesi
ile alan yazina katkida bulunulacag diisiiniilmektedir. Bu aragtirmanin amaci ortaokul dgrencilerinin bu
becerilerinin diizeyi belirlenmis farkli degiskenler agisindan incelenmistir. Elde edilen bulgularin
program gelistirme siirecine katkida bulunacagi, hem 6gretmenlere hizmet igi egitimlerde hem de
ogrenciler agisindan olumlu agidan destekleyici olacagi diisliniilmektedir.

ARASTIRMA VE BULGULAR

Yontem

Arastirmanin deseni

Bu ¢aligmada nicel aragtirma yaklasimlarindan genel tarama deseni kullanilmistir. Bu tarama modeline
gore yalniz bir degiskenin incelendigi ve tek tek veya miktar olarak degiskenlerin olusumlar1 belirlenir
( Hocaoglu ve Baysal, s.66). Bu dogrultuda arastirmada Ogrencilerin problem ¢6zme siirecindeki
yansitici diisinme becerisinin ne diizeyde oldugunu ortaya koymak amaciyla bu modelden
faydalanilmstir.

Orneklem

Arastirmanin 6rneklemini Tiirkiye’ de Afyonkarahisar’ in Cay ilgesi devlet okullarinda 6grenim géren
304 ortaokul 6grencisi olusturmaktadir. Elde edilen kayip veri, uygunluk ve u¢ deger analizi sonucunda
bu orneklem sayisina ulasilmigtir. Bu arastirmanin 6rneklemi basit segkisiz Ornekleme yontemi
kullanilarak olusturulmustur. Basit segkisiz 6rnekleme her bir miimkiin 6rnegin ayni se¢ilme hakkina
sahip oldugu bir érnekleme yontemidir ( Cochran, 2007). Basit segkisiz yontem en sik kullanilan
seckisiz drnekleme yontemidir ( Creswell, 2012).

Veri toplama araglari

Arastirmada veri toplama araglar1 olarak Kizilkaya ve Askar (2009) tarafindan gelistirilen problem
cozmeye yonelik yansitici diistinme becerisi 6l¢egi ile arastirmaci tarafindan hazirlanan demografik
bilgiler formundan olusmaktadir. Olgek 5° 1i likert tipi, ii¢ faktér ve 14 maddeden olusmaktadir.
Sorgulama ve nedenleme alt boyutlar1 5° er madde degerlendirme alt boyu ise 4 maddeden olugmaktadir.
Demografik bilgiler formu ise cinsiyet, sinif diizeyi, matematik basar1 puani, kendini basarili bulma
durumu ve anne- baba tavrindan olusmaktadir. Kizilkaya ve Askar’ i (2009) ¢alismasinda giivenirlik
analiz sonucuna gore sorgulama boyutu 0.73, nedenleme boyut 0.71, degerlendirme boyutu 0.69 ve
Olcegin tamamu icin bu deger 0.83 olarak hesaplanmistir. Bu arastirma i¢in sorgulama boyutu 0.662,
nedenleme boyutu 0.603, degerlendirme boyutu 0.581 ve dlgegin tamamu i¢in bu deger 0. 825 ¢ikmustir.

Veri analizi

Verilerin normal dagilim yapip yapmadigina bakilmis 6lgegin ¢arpiklik degeri -0,22 ve basiklik degeri
-0,254 olarak bulunmustur. Verilerin normal dagilim gosterip gostermedigini belirlemek igin
Tabachnick ve Fidell’ e (2013) gore -1,5 ile + 1,5aras1 baz alinmistir. Buna ek olarak parametrik testlerin
temel varsayimlarindan biri olan varyans homojenligi Levene testi ile belirlenmis sonug¢lar anlamli
bulunmustur (p>0.05). Bu nedenle verilerin analizinde parametrik testler uygulanmistir. Buna gore
cinsiyet ve anne- baba tavr1 degiskenlerinden iki gruplu karsilastirmalarda bagimsiz 6rneklem t testi;
siif diizeyi, matematik basar1 puan1 ve kendini basarili bulma durumu degiskenlerinden ikiden fazla
gruplu karsilastirmalarda tek yonlii varyans ( ANOVA) testi uygulanmustir.

Bulgular

Ortaokul &grencilerinin problem ¢dzmeye ydnelik yansitici diisiinme becerisinden aldiklar1 puanlar
Tablo 1.” de verilmistir.
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Tablo 1. Ortaokul 6grencilerinin PCYYDBO diizeyleri
Boyut N X Ss.
Sorgulama 304 3,49 3,837
Degerlendirme 304 3,51 3,675
Nedenleme 304 3,59 3,270
Toplam 304 3,52 9,251

Tablo 1.’ ¢ bakildiginda sorgulama alt boyutu puan ortalamasi X= 3,49, degerlendirme boyutundan X=
3.51, nedenleme alt boyutundan X= 3,59 ve dl¢ek toplam puan ortalamasi X= 3,52 olmustur.

Ortaokul 6grencilerinin dlgekten aldiklart puaninin cinsiyet degiskenine gore bulgular Tablo 2.” de
verilmistir.

Tablo 2. PCYYDBO Puanlarmin Cinsiyete gore T- testi Analizi Bulgulari

Boyut Cinsiyet N X SS. T P

Sorgulama K 149 18,006 3,706 2,468 0,014
E 155 16,929 3,898

Degerlendirme K 149 18,201 3,706 3,283 0,000
E 155 16,838 3,611

Nedenleme K 149 15,060 3,304 3,839 0,000
E 15 15,601 3,092

PCYYDBO K 149 51,268 8,938 3,702 0,000
E 155 47,419 9,181

p<.05

Tablo 2.” de ortaokul 6grencilerin Olgekten aldiklari puanlarda cinsiyet degiskenine gore olgegin
tamaminda ve alt boyutlarinda anlamlhi farkliliklar bulunmustur. Sorgulama [t (304)=,014, p<.05],
degerlendirme [t (304)=,000, p<.05], nedenleme alt boyutunda [t (304)=,000, p<.05] ve Olgegin
tamaminda [t (304)=,000, p<.05] bulunmustur. Kiz 6grencilerin erkek 6grencilere gore alt boyutlar ve
Olgegin tamaminda yiiksek oldugu ortaya konmustur.

Ortaokul 6grencilerinin 6l¢ekten aldiklar1 puamin sif diizeyi degiskenine goére bulgular Tablo 3. te
verilmistir.

Tablo 3. PCYYDBO Puanlarmin Smif Diizeyine gore Tek Yénlii Varyans Analizi Bulgulari

Boyut Smif N X SS. F P
dizeyi

Sorgulama 5.smif 19 18,052 0,980 2,577 0,054
6. siuf 179 17,676 0,299
7. smuf 14 14,857 1,176
8. simf 192 17,304 0,328

Degerlendirme 5. simf 19 18,263 4,759 1,133 0,336
6. siuf 179 17,653 3,669
7. smuf 14 16,142 4,688
8. simf 192 17,271 3,244

Nedenleme 5. siuf 19 14,789 3,614 4,371 0,005
6. siuf 179 14,748 3,165
7. siuf 14 12,000 3,863
8. simf 192 13,815 3,130

PCYYDBO 5. siuf 19 51,105 2,605 3,191 0,024
6. sif 179 50,078 0,696
7. simf 14 43,000 3,162
8. siif 192 48,391 0,811

p<.05

Tablo 3.” te sorgulama [F (1-304)= 2,577, p>.05], degerlendirme [F (1-304)= 1,133, p>.05] alt
boyutunda anlamli farklilik goriilmezken; nedenleme alt boyutunda [F (1-304)= 4,371, p<.05] ve
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Olgegim tamaminda [F (1-304)= 3,191, p<.05] anlaml1 farkliliklar gériilmiigtiir. Birimler arasi farklarin
hangi gruplarda farklilik gosterdigini bulmak i¢in LSD testi yapilmistir. Buna gore 6lgegin tamaminda
ve nedenleme alt boyutunda 5. Smif ve 6. Smiflarin diizeyleri 7. Smiflara gore daha yiiksek ¢ikmustir.
Ortaokul 6grencilerinin 6lgekten aldiklar1 puanlarin matematik basar1 puani degiskenine gore bulgular
Tablo 4. te verilmistir.

Tablo 4. PCYYDBO Puanlarmin Matematik Basar1 Puanina gére Tek Yonlii Varyans Analizi

Bulgulari

Boyut Bagar1 N X SS. F P
puani

Sorgulama 0-50 72 18,052 3,566 17,931 0,000
50-70 69 17,676 3,561
75-85 58 14,857 3,357
85-100 105 17,304 3,555

Degerlendirme 0-50 72 18,263 3,967 19,818 0,000
50-70 69 17,653 3,345
75-85 58 16,142 3,940
85-100 105 17,271 3,227

Nedenleme 0-50 72 14,789 3,526 6,424 0,000
50-70 69 14,748 3,051
75-85 58 12,000 2,670
85-100 105 13,815 2,912

PCYYDBO 0-50 72 51,105 9,589 15,526 0,000
50-70 69 50,078 7,917
75-85 58 43,000 8,563
85-100 105 48,391 8,214

p<.05

Tablo 4’ te sorgulama [F (1-304)= 17,931, p<.05], degerlendirme [F (1-304)= 19,818, p<.05],
nedenleme alt boyutunda [F (1-304)= 6,424, p<.05] ve 6lgegin tamaminda [F (1-304)= 15,526, p<.05]
anlaml farkliliklar ortaya ¢ikmustir. Birimler arasi farklarn hangi gruplarda farklilik gosterdigini
bulmak igin LSD testi yapilmustir. Olgegin tamaminda ve alt boyutlarinda 0-50 puan alan dgrencilerin
aldiklar1 puanlarin diger gruplara gore daha diisiik oldugu goriilmiistiir.

Ortaokul 6grencilerinin 6lgekten aldiklar1 puanlarin kendini bagarili bulma durumu degiskenine gore
bulgular Tablo 5.’ te verilmistir.

Tablo 5. PCYYDBO Puanlarmin Kendini Basarili Bulmaya gore Tek Yonlii Varyans Analizi

Bulgular:

Boyut Kendini N X SS. F P
basarili
bulma

Sorgulama Az bagarili 78 19,076 4,031 15,188 0,000
Orta bagarii 202 17,163 3,509
Cok basarii 24 14,666 3,760

Degerlendirme Az basarili 78 19,025 3,549 13,222 0,000
Orta basarii 202 17,198 3,449
Cok basarii 24 15,166 4,177

Nedenleme Az bagarili 78 15,564 3,432 12,893 0,000
Orta basarii 202 14,148 2,995
Cok bagarii 24 12,000 3,451

PCYYDBO Az basarili 78 53,666 9,351 19,328 0,000
Orta basarih 202 48,509 8,313
Cok bagarii 24 41,833 10,119

p<.05
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Tablo 5.” te sorgulama [F (1-304)= 15,188, p<.05], degerlendirme [F (1-304)= 13,222, p<.05],
nedenleme alt boyutu [F (1-304)= 12,893, p<.05] ve 6l¢egin tamaminda[F (1-304)= 19,328, p<.05]
anlamli farkliliklar goriilmiistiir. Birimler arasi farklarin hangi gruplarda farklilik gosterdigini bulmak
icin LSD testi yapilmistir. Bu sonuca gore olgegin tamaminda ve alt boyutlarinda kendini ¢ok basarilt
olan 6grencilerin yansitici diigiinme becerisi diger gruplara gore daha yiiksek ¢ikmugtir.

Ortaokul dgrencilerinin 6lgekten aldiklari puanlarin anne- baba tavri degiskenine goére bulgular Tablo
6’ da verilmistir.

Tablo 6. PCYYDBO Puanlarmin Anne- Baba Tavrina gore T- testi Analizi Bulgular1

Boyut Anne- baba N X SS. T P
tavri

Sorgulama Otoriter 86 16,767 4,028 -1,978 0,049
Demokratik 218 17,729 3,733

Degerlendirme  Otoriter 86 17,383 3,427 -0,366 0,715
Demokratik 218 17,555 3,775

Nedenleme Otoriter 86 13,651 3,213 -2,331 0,020
Demokratik 218 14,614 3,259

PCYYDBO Otoriter 86 47,802 8,822 -1,786 0,075
Demokratik 218 49,899 9,368

p<.05

Tablo 6.” da sorgulama [t (304)=,049, p<.05, nedenleme alt boyutu [t (304)=,020, p<.05] ve 6lgegin
tamaminda [t (304)=,075, p<.05] anlamli farkliliklar goriilirken ], degerlendirme alt boyutunda [t
(304)=,715, p<.05] anlamli farkliliklar goriilmemistir. Demokratik anne- baba tavrmin sorgulama,
nedenleme alt boyutlar1 ile dlgegin tamaminda otoriter anne babaya gore daha yiiksek oldugu ortaya
konmustur.

SONUC

Sonuc, Tartisma ve Oneriler

Bu calismanin sonucunda ortaokul 6grencilerinin problem c¢ézmeye yonelik yansitict diigiinme
becerilerinin 6lgegin tamaminda ve alt boyutlarinda ¢ogu zaman( yiiksek) diizeyinde ¢ikmis, benzer
sekilde bazi ¢alismalarda da yiiksek diizeyde oldugu (Tung ve Kozinoglu, 2020; Yazict ve Korkmaz,
2024; Gorgiin ve Karademir, 2019) ortaya konmustur. Fakat Cadir ve Arikan’ 1n (2024) ¢aligmasinda
ortadgretim Ogrencilerinin yansitici diistinme becerisinin orta seviyede oldugu tespit edilmistir. Zerdali
ve Egmir’ in ( 2023) calismasinda ortaokul 6grencilerinin bu becerilerinin orta seviyede oldugu ifade
edilmektedir.

Ortaokul 6grencilerinde bu beceriye yonelik cinsiyet degiskeni acgisindan Olgegin tamaminda ve alt
boyutlarnda anlamli farkliliklar oldugu ve buna dayanarak kizlarin erkek &grencilere gore bu
becerilerinin daha fazla oldugu tespit edilmistir. Alan yazin incelendiginde cinsiyet degiskeni agisindan
celiskili sonuglar goriilmektedir. Yazicioglu ve Korkmaz (2024) ¢alismasinda kiz 6grencilerin ilgili
beceride erkek 6grencilere kiyasla daha ileri seviyede oldugu goriiliirken, Gorgilin ve Karademir (2019)
calismasinda kiz 6grencilerin daha geride oldugu tespit edilmistir.

Ortaokul 6grencilerinde bu beceriye yonelik sinif diizeyi degiskeni acisindan 6lgegin tamaminda ve alt
boyutlarinda anlamli farkliliklar oldugu ve 5. Smiflarda yansitic1 diisiinme becerisinin diger gruplara
gore daha yiiksek oldugu tespit edilmistir. Alan yazin incelendiginde cinsiyet degiskeni agisindan
celiskili sonucglar goriilmektedir. Tung ve Kozikoglu ( 2020) calismasinda anlamli farkliliklar tespit
edememistir. Bu caligmanin 5. Simflarda diger gruplara gore yiliksek olmasinin sebebinin akademik
basarisi yliksek, iist diizey diisiinme becerisine sahip 6grencilerin yogun olmasinin sebep olabilecegi
diisiiniilmektedir.

Ortaokul 6grencilerinde bu beceriye yonelik matematik puani degiskeni agisindan anlamh farkliliklar
goriilmiistiir. Ogrencilerin yansitici diisiinme becerisinin 0-50 puan alan grencilerin diger gruplara gére
daha diisiik oldugu tespit edilmistir. Benzer sekilde Sevgi ve Zihar’ m (2020) calismasinda karne notlari
acisindan yansitici diistinme becerisi lehine anlamli farkliliklar oldugu goriilmiis, karne notu 5 olan
Ogrencilerinin yansitici diisiinme becerisi yiiksek oldugu tespit edilmistir.
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Ortaokul o6grencilerinde bu beceriye yonelik kendini basarili bulma degiskeni agisindan anlamli
farkliliklar tespit edilmis, kendini ¢ok basarili bulan 6grencilerin diger gruplara gore 6l¢egin tamami ve
alt boyutlarmda daha yiiksek yansitic1 diislinme becerisine sahip oldugu goriilmistiir. Bu durumun
sebebi yiiksek 6z yeterlilige sahip bireyler olmasi veya demokratik aileye sahip aile ve toplum igerisinde
kendini rahatlikla ifade edebilen bireylerin olmasi olabilir.

Ortaokul 6grencilerinde bu beceriye yonelik anne- baba tavr1 degiskeni agisindan incelendiginde anlaml
farkliliklar tespit edilmistir. Demokratik anne- babaya sahip 6grencilerin yansitici diisinme becerilerinin
otoriter anne- babaya gbre daha yliksek oldugu goriilmiistiir. Bunun sebebinin ise Ogrencilerin
demokratik aile ortaminda sz sahibi olmasi, kendini rahat ifade etmesi olabilir.

Genel olarak bu calismanin sonuglarindan hareketle ortaokul Ggrencilerinin yansitict diisiinme
becerilerinin gelistirilebilmesi i¢in egitim programlarinda bu beceriyle ilgili simif igi etkinlikler
olusturulabilir. Bu beceri farkli degiskenler acisindan ilkokul, ortaokul ve ortadgretim diizeyinde
incelenebilir. Ayrica demokratik ailelerde yiiksek ¢ikan yansitici diisiinme becerisinin otoriter ailelerde
neden daha diisiik ¢iktig1 arastirilabilir.
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ABSTRACT

The concept of self efficacy, developed by Bandura (1997), is defined as individual’s belief in their
ability to successfully perform a spesific task. Although self efficacy as viewed as an assessment of an
individual’s perceptions regarding their ability in a specific context, it also implies that these perceptions
are generalizable. Examples of this include students’ self efficacy regarding understanding and
application in subject areas such as mathematics, science, or information technology, or a teacher’s sel
efficacy regarding their ability to teach any given subject to their students (Bandura, 1977). According
to Bandura, an individual can generalize their assessment of ability in one context to similar contexts.
Ideas regarding the generalizability of self efficacy later contributed to the development of a new
concept derived from self efficacy, known as general self efficacy (Scherbaum, Cohen-Charash, & Kern,
2006). Individuals with a strong belief in self efficacy behave in a more determined and resilient manner
when facing difficulties encountered during the learning process. It is both important and essential for
middle school students to be individuals with positive self efficacy who are self reliant, capable of self
assessment, inquisitive, and self critical, both in their educational and social lives. Although studies on
self efficacy have been conducted in the literature, research specifically targeting middle school students
remains limited. The purpose of this study is to examine middle school students’ self-efficacy levels in
terms of gender, grade level, mathematics achievement score, self perceived success, and parental
attitudes. In this study, the general survey method, one of the quantitative research methods, was used.
The sample of the study consists of 280 middle school students attending public schools in Turkiye. The
data for this study were collected during the first semester of the 2025-2026 academic year. The General
Self efficacy Scale, adapted into Turkish by Aypay (2010), was used as the data collection tool. The
General Self efficacy Scale used in this study is a 4 point Likert type scale consisting of 10 items. As a
result of the analyses conducted regarding the scale’s reliability, the Cronbach’s Alpha internal
consistency coefficient was calculated as 0.733. In the analysis of the data, t-tests were performed for
the variables of gender and parental attitude, while one way ANOVA tests were conducted for the
variables of grade level, mathematics achievement score, and self-perceived success. According to the
study’s findings, significant differences were observed in terms of demographic variables specifically
gender, math achievement scores, self perceived success, and parental attitudes while no significant
differences were found in terms of grade level. According to the findings of the study, female students
have higher self efficacy than male students, and students with democratic parents have higher self
efficacy than those with authoritarian parents. However, students scoring 0-50 have lower self-efficacy
than those scoring 85-100. Students who perceive themselves as very successful have higher self
efficacy than those who perceive themselves as moderately or less successful. Overall, it was found that
middle school students’ self efficacy is at a moderate level.

Keywords: Self efficacy, perceptions of self efficacy, middle school.

OZET

Bandura (1997) tarafindan gelistirilen 6z yeterlilik kavramu, bireyin belirli bir gorevi basariyla yerine
getirebilecegine olan inanc1 olarak tammlanir. Oz yeterlik, her ne kadar kisinin belirli bir anlamda ki
(baglamdaki) bireyin yetenegine yonelik algilarmin bir degerlendirmesi olarak goriilse de ayn1 zamanda
algilarin genellenebilir olmas1 anlamina da gelmektedir.
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Bunlara 6rnek olarak dgrencilerin matematik, fen bilimleri veya bilisim teknolojileri vb. ders alanlarm
kapsayan anlama ve uygulama dahilin de 6z yeterlikleri veya Ogretmenin herhangi bir dersi
ogrencilerine 0gretebilmesi konusunda sahip oldugu 6z yeterlik olarak verilebilir ( Bandura, 1997).
Bandura’ya gore, bir kisi herhangi bir baglamdaki yetenek algisina iliskin degerlendirmesini benzer
baglamlardaki yetenek degerlendirmelerine genelleyebilmektedir. Oz yeterligin genellenebilirligine
yonelik diistinceler, daha sonra 6z yeterlikten tiiretilen ve genel 6z yeterlik ad1 verilen yeni bir kavramin
gelisimine hizmet etmistir (Scherbaum, Cohen-Charash ve Kern, 2006). Oz yeterlilik inanc1 saglam olan
bireyler, 6grenme siirecinde karsilastiklar: giigliiklerle baga ¢ikma konusunda daha kararli ve giicliiklere
karsi direngli bir sekilde davranirlar. Ortaokul Ogrencilerinin  kendine yetebilen, kendini
degerlendirebilen, sorgulayan ve kendini elestirebilen pozitif 6z yeterlilige sahip bireyler olmasi hem
egitim hem de sosyal yasantisinda 6énemli ve gereklidir. Alan yazinda 6z yeterlilik ile ilgili caligmalar
yapilmasina ragmen ortaokul dgrencilerinde yonelik arastirmalar sinirli kalmaktadir. Bu aragtirmanin
amaci ortaokul d6grencilerinin 0z yeterlilik diizeylerini cinsiyet, sinif diizeyi, matematik basar1 puani ve
kendini basarili bulma ve anne- baba tavri acisindan incelemektir. Bu arastirmada nicel arastirma
yontemlerinden genel tarama yontemi kullanilmigtir. Arastirmanin drneklemini Tiirkiye’ de devlet
okullarinda 6grenim géren 290 ortaokul 6grencisi olusturmaktadir. Calismanin verileri 2025- 2026
egitim- Ogretim yili birinci déneminden elde edilmistir. Veri toplama araci olarak Aypay ( 2010)
tarafindan Tiirk¢e’ ye uyarlanan Genel Oz yeterlilik Olgegi kullanilmistir. Calismada kullanilan Genel
Oz yeterlilik Olgegi 10 maddeden olusan 4’ lii likert tipi bir dlgektir. Olgegin giivenirligine iliskin
yapilan analizler neticesinde Cronbach Alfa i¢ tutarlilik sayisi 0.733 olarak hesaplanmustir. Verilerin
analizinde cinsiyet ve anne- baba tavri degiskenleri igin t- testi yapilirken sinif diizeyi, matematik basari
puani ve kendini basarili bulma degiskenleri i¢in one way anova testleri yapilmistir. Arastirmanin
bulgularma gore demografik degiskenler agisindan matematik basar1 puani, kendini basarili bulma ve
anne- baba tavrinda anlamli farkliliklar oldugu cinsiyet ve siif diizeyi agisindan anlamli bir farklilik
olmadig1 tespit edilmistir. Aragtirmanin bulgularina gére demokratik anne babaya sahip 6grencilerin
otoriter anne babaya sahip Ogrencilerden 6z yeterliliklerinin daha yiiksek iken 0-50 puan alan
ogrencilerin 6z yeterlikleri 85-100 arasinda puan alan 6grencilerden diisiiktiir. Kendini ¢ok basarili
bulan 6grencilerin orta basarili ve az basarili bulan 6grencilere gore 6z yeterlikleri daha yiiksektir. Genel
olarak ortaokul 6grencilerinin 6z yeterliliklerinin orta diizeyde oldugu ortaya ¢ikmuistir.

Anahtar kelimeler: Oz yeterlilik, 6z yeterlilik algis1, ortaokul 6grencileri.

GIRIS

Bandura (1997) 6zyeterlilik kavramini bir bireyin belirli bir durumu ya da sorumlulugu basarryla yerine
getirebilecegine olan inanci, istegi olarak tanimlamaktadir. Bu kavram bireyin 6zel bir duruma karsi
yetenegini yansitsa da ayni zamanda bu durumu farkls siireclere genelleyebilme yani transfer edebilme
potansiyelini de ortaya koyar. Ogrencilerin matematik, fen bilimleri ya da bilisimdeki anlama ya da
beceri noktasindaki basariya olan inanglar1 ya da bir egitimcinin 6gretebilecegine olan inanci bahsedilen
duruma 6rnek verilebilir. Bandura’ n sosyal 6grenme kuramina gore belirli bir alandaki beceri veya
algis1 benzer 6zellikteki diger durumlara da genellenebilir. Sherbaum, Cohen-Carash ve Kern’ e (2006)
gore ise 6z yeterliligin bu yansitici yani genellenebilir durumu genel 6z yeterlilik olarak adlandirilan bu
kavramin dogmasmm saglamistir. Oz yeterlilik yalnizca bir beceriye sahip olmasi degil ihtiyac
duyuldugunda ya da gerektiginde bunu performansa dokebilme veya gelecekte basar1 anlaminda
potansiyelini de gosterebilecegini 6ngorebilmektir ( Zimmermann,2000). Genel 6zyeterlilik bireyin
hayatin getirdigi krizli veya zorlu zamanlarinda miicadele etme konusundaki 6z yeterliligi olarak ifade
edilebilir. Baska bir ifade ile bireyin alisik olmadigi, sikintili ya da problemli durumlarda sergiledigi
genel olarak 6z giiven seviyesi seklinde denilebilir (Scholz ve Schwarzer, 2005; akt. Aypay, 2010). Alan
yazin incelendiginde 6z yeterlilik bireylerin okul basarisini ciddi bir sekilde etkilemekte, 6z yeterliligi
yiiksek olan bireylerin zorluklar karsisinda pes etmedikleri ve sonuna kadar miicadele ettikleri
goriilmektedir ( Caprara vd., 2004; Askar ve Umay, 2001). Bireyin Ozyeterlilik inancimin insasi
siirecinde bireyin dogrudan tecriibe ile sahip oldugu deneyimlerin yaninda dolayl yoldan yani model
alarak elde ettigi deneyimler digsal s6zel iknalar ve fiziki ya da ruhsal durumu belirleyen degiskenlerdir
( Bandura, 1994). Sosyal 6grenme teorisinde dnemli bir olgu olarak yer alan 6z yeterlilik kavram
Bandura’ dan sonra Schunk (1985) gibi 6nemli bir arastirmacinin katkilariyla genisletilmistir.
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Schunk’ a gore bireyin sahip oldugu genel durumu ile gecmiste kazandigi tecriibeleri ilave olarak
pedagojik ¢ercevede Ogrencilere verilen yapici doniitlerin bireyin 6z yeterlilik potansiyelini arttirdigi
sOylenmektedir ( A¢ikgoz, 2000).

2024 TYMM ‘ nde 6grencilere kazandirilmasi hedeflenen sosyal duygusal 6grenme becerilerinde egitim
Ogrencinin mevcut krizli ya da sikintili durumlarla bas edebilecek gelecekte karsilagabilecegi benzer
durumlara kars1 hazirlanmasi gerektigini ifade etmistir. Bu sebeple ‘sosyal duygusal 6grenme becerileri
ogrencilerin okul i¢i veya disinda 6grencileri destekleyecek yeterlik kiimesi’ seklinde ifade edilmis ve
ne kadar énemli oldugunu vurgulamistir. Bu durumdan hareketle 6z yeterliligin farkli demografik
degiskenler acisindan incelenmesi ile alan yazina katkida bulunulacagi diisiiniilmektedir. Bu
aragtirmanin amaci ortaokul 6grencilerinin 6z yeterlilik diizeyini belirlemek farkli degiskenler agisindan
incelemektir. Elde edilen bulgularin program gelistirme siirecine katkida bulunacagi, hem 6gretmenlere
hizmet i¢i egitimlerde hem de 6grenciler agisindan olumlu agidan destekleyici olacagi diisliniilmektedir.
Bu arastrmanin amaci ortaokul Ogrencilerinin 6z yeterliliginin farkli degiskenler acgisindan
incelenmesidir.

ARASTIRMA VE BULGULAR

Yontem

Arastirmanin deseni

Arastirmada nicel arastirma yontemlerinden genel tarama deseni kullanilmigtir. Bu tarama modeline
gore yalniz bir degiskenin incelendigi ve tek tek veya miktar olarak degiskenlerin olusumlari belirlenir
( Hocaoglu ve Baysal, s.66). Bu arastirmada ortaokul &grencilerinin 6z yeterliliklerinin ne diizeyde
oldugunu belirlemek i¢in bu model tercih edilmistir.

Orneklem

Arastirmanin 6rneklemini Tiirkiye’ de Afyonkarahisar’ in Cay ilgesi devlet okullarinda 6grenim goren
290 ortaokul 6grencisi olusturmaktadir. Elde edilen kayip veri, uygunluk ve ug deger analizi sonucunda
bu orneklem sayisina ulasilmistir. Bu arastirmanin 6rneklemi basit seckisiz drnekleme yontemi
kullanilarak olusturulmustur. Creswell (2012) tarafindan en yaygin kullanilan olasilikli drnekleme
yOntemi olarak bilinen basit segkisiz yontem, evrendeki her bir olas1 durumun esit se¢ilme hakkini ifade
eder ( Cochran, 2007).

Veri toplama araclari

Arastirmada veri toplama araclar1 olarak Aypay (2010) tarafindan Schwarzer ve Jerusalem’in (1995)
gelistirdigi 6lgegi Tiirkge’ ye uyarlanmis 6z yeterlilik 6lcegi ile arastirmaci tarafindan hazirlanan
demografik bilgiler formundan olusmaktadir. Olgek 4° lii likert tipi tek boyut ve 10 maddeden
olusmaktadir. Olgekteki diizeyler sirasiyla ‘tamamen yanlhs=1’, ‘biraz dogru=2’, ‘orta diizeyde
dogru=3" ve ‘tamamen dogru=4’ scklinde puanlanmustir. Yiiksek puan genel 6z-yeterligin yiiksek
olduguna; diisiik puan diisiik olduguna isaret etmektedir. Aypay ( 2010) calismasinda giivenirlik analiz
sonucuna gore 6lgegin tamami i¢cin bu deger 0.83 olarak hesaplanmstir. Bu arastirmada 6lgegin tamami
icin bu deger 0.73 olarak ¢ikmistir. Demografik bilgiler formu ise cinsiyet, sinif diizeyi, matematik
basar1 puani, kendini basarili bulma durumu ve anne- baba tavrindan olugsmaktadir.

Veri analizi

Verilerin normal dagilim yapip yapmadigina bakilmis dlgegin ¢arpiklik degeri -0,466 ve basiklik degeri
-0,306 olarak bulunmustur. Verilerin normal dagilim gosterip gostermedigini belirlemek i¢in
Tabachnick ve Fidell’ e (2013) gore -1,5 ile + 1,5aras1 baz alinmistir. Buna ek olarak parametrik testlerin
temel varsayimlarindan biri olan varyans homojenligi Levene testi ile belirlenmis sonuglar anlamli
bulunmustur (p>0.05). Bu nedenle verilerin analizinde parametrik testler uygulanmistir. Buna gore
cinsiyet ve anne- baba tavr1 degiskenlerinden iki gruplu karsilastirmalarda bagimsiz 6rneklem t testi;
siif diizeyi, matematik basar1 puani ve kendini basarili bulma durumu degiskenlerinden ikiden fazla
gruplu karsilagtirmalarda tek yonlii varyans ( ANOVA) testi uygulanmustir.

Bulgular

Ortaokul dgrencilerinin 6z yeterlilik diizeylerinden aldiklar1 puanlar Tablo 1.” de verilmistir.
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Tablo 1. Ortaokul 6grencilerinin 6z yeterlilik diizeyleri
Olcek N X SS.
GOO 290 3,136 4,670

Tablo 1.” e bakildiginda 6lgegin puan ortalamasinin X= 3,136 oldugu goriilmektedir.
Ortaokul 6grencilerinin 6lgekten aldiklart puaninin cinsiyet degiskenine gore sonuglart Tablo 2. de
verilmistir.

Tablo 2. GOO Puanlarinin Cinsiyete gore T- testi Analizi Bulgulari

Olgek Cinsiyet N X Ss. T P
GOO K 144 31,798 4,658 1,572 0,117
E 146 30,938 4,659

Tablo 2.” de goriildiigii tizere ortaokul 6grencilerin 6lgekten aldiklari puanlarda cinsiyet degiskenine
gore 6lgegin tamaminda anlamli farkliliklar olmadig [t (290)=,117, p>.05] goriilmiistiir.

Ortaokul 6grencilerinin dlgekten aldiklar1 puanin siif diizeyi degiskenine gore sonuglar: Tablo 3.” te
verilmistir.

Tablo 3. GOO Puanlarinin Sinif Diizeyine gore Tek Yonlii Varyans Analizi Bulgular:

Olgek Simif diizeyi N X SS. F P
GOO 5. smuf 19 31,263 4,107 0,558 0,643
6. smf 174 31,643 4.840
7. suf 11 30,636 4544
8. smif 86 30,918 4,477

Tablo 3.’ te goriildiigii tizere ortaokul 6grencilerin dlgekten aldiklar: puanlarda simf diizeyi degiskenine
gore Olgegin tamaminda anlamli farkliliklar olmadigi [F (1-290)=,558, p>.05] goriilmiistiir.

Ortaokul 6grencilerinin 6l¢ekten aldiklar: puanlarin matematik basari puani degiskenine gére sonuglari
Tablo 4.” te verilmistir.

Tablo 4. GOO Puanlarinin Matematik Basar1 Puamina gore Tek Yonlii Varyans Analizi Bulgular

Olgek Matematik N X ss. F P
bagar1 puani

GOO 0-50 puan 64 29,671 4,724 5,949 0,001
50-75 puan 58 31,333 4,139
75-85 puan 69 30,982 4,398
85-100 99 32,707 4,802
puan

p<.05

Tablo 4’ te goriildiigii {izere dl¢egin tamaminda matematik basar1 puani agisindan anlaml farkliliklar
gortilmiistiir [F (1-290)= 5,949, p<.05. Birimler arasi farklarin hangi gruplarda farklilik gosterdigini
bulmak i¢in LSD testi yapilmistir. 85- 100 puana sahip 6grencilerin 6z yeterlikleri diger gruplara gore
daha ylksektir.

Ortaokul 6grencilerinin 6lgekten aldiklar1 puanlarin kendini basarili bulma durumu degiskenine gore
sonuglar1 Tablo 5.” te verilmistir.

Tablo 5. GOO Puanlarmin Kendini Bagarili Bulmaya gére Tek Yénlii Varyans Analizi Bulgulari

Olgek Kendini N X ss. F P
basarili
bulma

GOO Cok 78 33,333 4,494 11,610 0,000
basarili
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Orta 197 30,786 4,465
basarili
Az basarihh 15 28,733 5,133

p<.05

Tablo 5.” te 6lgegin tamaminda [F (1-290)= 11,610, p<.05] anlamli farkliliklar gériilmiistiir. Birimler
arasi farklarm hangi gruplarda farklilik gosterdigini bulmak i¢in LSD testi yapilmistir. Bu sonuca gore
6l¢egin tamaminda kendini ¢ok basarili bulan 6grencilerin 6z yeterliligi diger gruplara gore daha ytliksek
cikmustir.

Ortaokul 6grencilerinin 6lgekten aldiklari puanlarin anne- baba tavri degiskenine gore sonuglar1 Tablo
6’ da verilmistir.

Tablo 6. GOO Puanlarinin Anne- Baba Tavrina gore T- testi Analizi Bulgulari

Olgek Anne- baba N X ss. T P
tavri
GOO Otoriter 86 30,534 4,915 -1,976 0,049
Demokratik 204 31,715 4,530
p<.05

Tablo 6.” da Olgegin tamaminda [t (290)=,049, p<.05] anlamh farkliliklar goriilmiistiir. Demokratik
anne- baba tavrinin 6l¢egin tamaminda otoriter anne babaya gore daha yiiksek oldugu ortaya konmustur.

SONUC

Sonuc, Tartisma ve Oneriler

Bu arastirmanin sonucunda ortaokul 6grencilerinin 6z yeterliklerinin orta diizeyde dogru seklinde ortaya
cikmustir. Benzer sekilde Ipek (2019) calismasinda dgrencilerin matematik 6z yeterlik algilar1 orta
diizeyde ¢ikarken, Sevgi ve Zihar’ 1in (2020) ¢alismasinda ortaokul 6grencilerinin matematik 6z yeterlik
algilar1 orta seviyenin iizerinde ¢ikmistir. Genellikle ilkogretim Ggrencilerinin 6z yeterlikleri orta
seviyenin {izerinde olurken yapilan arastirmalarda orta diizeyin altinda ¢ikmasi Grneklem
seviyelerindeki farkliliklardan kaynaklanabilecegi gibi Bandura’ nin (1997) da vurguladig: gibi bireyin
davranislarinin bilissel, duyussal 6zellikler ve ¢evre faktorii ile sekillenmesiyle olusan farkliliklardan da
bu sonu¢ kaynaklanabilir.

Ortaokul 6grencilerinin cinsiyet ve sinif degiskeni agisindan 6z yeterliliklerinde anlamli farkliliklar
gorlilmemistir. Yazict ve Korkmaz’ in (2024) calismasinda arastirma sorgulamaya doniik 6z yeterlilik
algilarinda anlamlt bir farklilik goriilmiistiir. Oguz ve Kalender (2018) ¢alismasinda sinif degiskeni
acisindan ortaokul ogrencilerinin 6z yeterliklerinde anlamli farkliliklar tespit edilirken cinsiyet
degiskeni acisindan genel 6z yeterliklerinde anlamli farkliliklar gériillmemistir.

Ortaokul 6grencilerinde matematik basari puam degiskeni agisindan 6z yeterliliklerinde anlamli farklilik
ortaya ¢ikmig, 85- 100 puan alan 6grencilerin digerlerine gore 6z yeterliliklerinin daha yiiksek oldugu
gorlilmiistiir. Benzer sekilde Sevgi ve Zihar’ 1 (2020) calismasinda karne notlar1 agisindan matematik
0z yeterliklerinin lehine anlamli farkliliklar oldugu goriilmiis, karne notu 5 olan 6z yeterliklerinin yiiksek
oldugu tespit edilmistir. Alan yazindaki birgok arastirma 6z yeterliligin hemen hemen tiim disiplinlerde
akademik performansi etkileyen en giiclii etkenlerden biri oldugunu ortaya koymaktadir ( Mills ve ark.,
2007; Ozkeles Caglayan, 2010; Duran, 2011; Tasdemir, 2012).

Ortaokul ogrencilerinin 6z yeterliliklerinde kendini basarili bulma degiskeni agisindan anlamli
farkliliklar tespit edilmis, kendini ¢ok basarili bulan 6grencilerin diger gruplara gore 6lgegin tamami
daha yiiksek 6z yeterlilige sahip oldugu gériilmiistiir. Ogrencilerin matematik, fen bilimleri ya da
bilisimdeki anlama ya da beceri noktasindaki basariya olan inanglarindan dolay1 6z yeterliliklerinin
yiiksek oldugu goriilebilir.

Ortaokul 6grencilerinin anne- baba tavr1 degiskeni agisindan 6z yeterlikleri agisindan anlamli farkliliklar
goriilmiistiir. Ogrencilerin 6z yeterliklerinde demokratik anne- baba tavrinin otoriter anne- baba tavrina
gore daha yiiksek oldugu ortaya cikmistir. Benzer sekilde Karademir, Deveci ve Cayli 'nin (2018)
caligmasida da ortaokul 6grencilerinin 6z yeterliklerinin demokratik anne ve baba tutumunun lehine
oldugu ortaya konmustur. Buradan hareketle demokratik tavra sahip ailelerin ¢ocuklarimin herhangi bir
ortamda kendi duygu ve diisiincelerini rahat ifade edebiliyor diyebiliriz.
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Genel olarak bu c¢aligmanin sonuglarindan hareketle ortaokul o6grencilerinin 6z yeterliliklerinin
gelistirilebilmesi i¢in egitim programlarinda bu beceriyle ilgili sinif igi etkinlikler olusturulabilir.
Cinsiyet ve siif degiskeni agisindan neden bir farklilik ¢ikmadigina dair derinlemesine aragtirmalar
yapilabilir. Farkli 6gretim kademelerinde 6z yeterlilik ¢aligmalart yapilabilir. Farkli demografik
degiskenleri agisindan 6z yeterlilik caligmalar1 yapilabilir.
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OZET

Modern perakende tasariminda "Zorunlu Rota" (Forced Path), tiiketicinin magaza igerisindeki fiziksel
hareketini, isletmenin ticari hedefleri dogrultusunda manipiile eden stratejik bir mekansal kurgudur. Bu
kurgu; supermarketler ve indirimli marketler 6zelinde farkli mimari ve psikolojik parametrelerle
sekillenmektedir. Stipermarketlerde dolasim ve hareket, bir "deneyim yolculugu" olarak kurgulanir. Bu
mekanlarda aydinlatma, mekanin derinligini ve iiriin kalitesini vurgulayan en kritik unsurdur. Giristeki
taze meyve-sebze reyonunda kullanilan yiiksek renk geri verimli (CRI) sicak isiklar, tazelik algisin
pekistirerek rotanin ilk duraklamasini olusturur. Koridorlarda kullanilan endirekt ve odaklanmig
aydinlatmalar, miisterinin gdz yorgunlugunu azaltarak magazada kalma siiresini artirmay1 hedefler.
Mekansal organizasyon, "altin tiggen" (girig-kasa-temel ihtiyag trtinleri) prensibiyle tiketiciyi en uzun
yoldan yiiriitiirken; genis koridorlar ve tematik reyon yerlesimleri ile bu zorunlu akis1 bir kesif hissine
doniistiiriir. Indirimli Marketlerde ise dolasim ve hareket, "operasyonel rasyonalite" iizerine kuruludur.
Aydinlatma stratejisi, stipermarketlerin aksine, homojen ve yiiksek liimenli soguk beyaz 1siklardan
olusur. Bu "¢iplak" aydinlatma dili, tiikketiciye bilingaltinda "tasarruf ve ucuzluk" mesaji verirken, gorsel
hiyerarsiyi ortadan kaldirarak hizi tesvik eder. Mekan organizasyonu, basit teshir ve dar koridor
yapisiyla miisteriyi sadece alisverise yonlendirir. Burada rota bir kesif alami degil, minimum siirede
maksimum Urindin gorsel alana girdigi bir verimlilik hattidir. Orta alanda konumlanan "aktiiel tirtinler"
duraklari, rotanin monotonlugunu kirarak diirtiisel satin almayi tetikler. Sonug olarak; siipermarketler
zorunlu rotay1 duyusal bir konfor ve mekansal alg1 (aydinlatma, koku, genislik) ile gizlerken; indirimli
marketler bu rotay1r fonksiyonel bir zorunluluk ve maliyet odakli bir sadelik iizerine insa eder.
Stipermarket tasarimi miisteriyi mekanin icinde "yasatmay1", indirimli market tasarimi ise miisteriyi
sistemli bir sekilde sirkiile ederek aligverisi amaclar. Bu calismada Tiirkiye’de Kocaeli ili Bagiskele
Ilgesi kapsaminda yer alan siipermarket ve indirimli marketler incelenmektedir. S6z konusu 5 firmanin
ilcedeki 3’er subesi incelenmis olup; market i¢i planlama, dolagim-hareket akslari, mekan tasarim
ozellilleri irdelenmis, gorsel olarak belgelenmis, plan krokileri ¢ikarilmis ve birbiri ile kiyaslanmustir.
Bu kiyaslama, perakende mimarisinin sadece bir raf diizeni degil, 151k ve rota miihendisligi ile sekillenen
bir davranigsal yonlendirme disiplini oldugunu kanitlamaktadir.

Anahtar Kelimeler: I¢ mimari, siipermarket tasarini, mekansal yonelim, tiiketici davranisi, aydinlatma
tasarmmi.

ABSTRACT

In modern retail design, the "Forced Path" is a strategic spatial configuration that manipulates the
consumer's physical movement within the store to align with the business's commercial objectives. This
configuration is shaped by different architectural and psychological parameters specific to supermarkets
and discount stores. Supermarkets: An Experience Journey In supermarkets, circulation and movement
are organized as an "experience journey". Lighting is the most critical element in these spaces,
empbhasizing spatial depth and product quality. Warm lights with a high color rendering index (CRI)
used in the fresh produce section at the entrance reinforce the perception of freshness, creating the first
stop of the route. Indirect and focused lighting in the aisles aims to increase the duration of stay by
reducing customer eye fatigue. While spatial organization guides the consumer along the longest path
using the "golden triangle" (entrance-checkout-staple products) principle, it transforms this forced flow
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into a sense of discovery through wide aisles and thematic layouts. Discount Stores: Operational
Rationality In discount stores, circulation and movement are built on "operational rationality". Contrary
to supermarkets, the lighting strategy consists of homogeneous, high-lumen, cold white lights. This
"naked" lighting language subconsciously signals "savings and cheapness™ while encouraging speed by
eliminating visual hierarchy. The spatial organization confines the customer to a clear track with pallet-
based displays and narrow aisle structures. Here, the route is not a discovery area but an efficiency line
where the maximum number of products enters the visual field in minimum time. "Weekly special”
(aktuell) product stops in the middle area break the route's monotony and trigger impulsive buying.
Conclusion and Field Study :In conclusion, while supermarkets hide the forced path with sensory
comfort and spatial perception (lighting, scent, width), discount stores build this route on functional
necessity and cost-oriented simplicity. Supermarket design aims to make the customer "live" inside the
space, while discount store design aims to "flow" the customer through the system systematically. This
study examines supermarkets and discount stores within the Basiskele District of Kocaeli. Three
branches each of five companies were analyzed; in-store planning, circulation axes, and spatial design
features were scrutinized, visually documented, and compared using floor plan sketches. This
comparison proves that retail architecture is not merely a shelf arrangement, but a behavioral guidance
discipline shaped by light and route engineering.

Keywords: Interior architecture. supermarket design, spatial orientation, consumer behavior, lighting
design.

GIRIS

Bu ¢aligmada Tirkiye’de Kocaeli ili Basiskele ilgesinde bulunan 5 zincir marketin 3’er subesi ele
almmustir. Calisma kapsaminda isletmelerin internet ortamindan kurumsal bilgileri alinmig, marketler
gezilip plan semalar1 ¢ikarilmis, mekan 6zellikleri incelenmistir. Modernlikle birlikte gelen ““Tiiketim
Toplumu’’ ve ‘‘Tiiketim’” kavramlar1 yeni bir toplumsal yapinin ifadesidir. Bu toplumsal yapi, mekan
ve zaman kavrammi daha farkli algilamak ve doniistirmek egilimindedir. Tiiketim; ekonomik,
toplumsal, psikolojik ve kiiltiirel bir olgudur ve yeni diinyanin bir ideolojisi olarak kabul edilmektedir.
Tlketimi sadece bireysel bir faaliyet olarak yorumlamamak gerekir. Tiketimin toplumsal boyutu da
iizerinde durulmasi gereken 6nemli konular arasinda yer almaktadir. Kaban Kadioglu’na (2014: 43) gore
tiikketim toplumunun genel yapisi, bireylerde siirekli yeni ihtiyaglarin olusturulmasi ve giinliilk yasamda
karsilasilan memnuniyetsizlik, mutsuzluk ve gerilimlerin giderilmesinde aligverisin saglayacagi haz
duygusunun bir ara¢ olarak sunulmasi iizerine sekillenmistir (akt. Dal, 2017). Dal’a gore tiiketim
toplumu, toplumlarin iiretimden ¢ok mal, hizmet ve bos zaman tiiketimi etrafinda orgiitlendigi bir yapiy1
ifade etmektedir. Bu toplumsal diizenin temelinde ise kapitalist sistem yer almaktadir. Giiniimiizde
tilketim olgusunun yasamin her alaninda giderek artmasi, aligveris faaliyetlerinin gesitlenmesine ve
isletmeler arasinda yogun bir rekabet ortaminin olusmasina neden olmustur. Bu rekabet ortaminda
isletmelerin temel amaglarindan biri, rakiplerinden ayrisarak tiiketicilerin zihninde daha kalic1 bir yer
edinmek ve tercih edilen marka konumuna ulagmaktir. Bu amaca ulasabilmenin 6énemli yollarmdan biri
pazarlama faaliyetlerine gerekli 6nemin verilmesidir. Hedef kitlesiyle etkili iletisim kurabilen, {iriin ve
hizmetlerini dogru sekilde tanitabilen ve marka degerini tiiketicilere basarili bir bigimde aktarabilen
isletmeler, rakiplerine kiyasla 6nemli bir rekabet avantaji elde etmektedir. Bu dogrultuda pazarlamanin
isletmeler acgisindan tagidigi onem giderek artmis ve pazarlama stratejileri lizerine yapilan ¢aligmalar
daha fazla 6nem kazanmstir (Cetin, 2019).

Konuyu daha anlagilir kilmak i¢in oOncelikle aligveris ve pazarlama kavramlarina deginmek
gerekmektedir. Aligveris insanlik tarihinin baslangicindan itibaren yasamimizin ayrilmaz bir pargasi
olmustur. Aligveris, ihtiyaclarin karsilanmasi amaciyla insanlik tarihinden beri stiregelmis, giiniimiizde
insanlarin yasammda 6nemli bir yer tutan vazgecilmez bir olgudur. Gegmiste agirlikli olarak temel
ihtiyaclarin karsilanmasina yonelik gerceklestirilen aligveris faaliyetleri, giinlimiizde bireylerin duyusal
ve sosyal beklentilerini karsilayan bir etkinlik niteligi de kazanmistir. Bununla birlikte teknolojik,
ekonomik ve sosyolojik alanlarda yasanan siirekli degisimler, iireticiler ve perakende isletmeleri
acisindan rekabetin yogunlagmasina, tiiketiciler acisindan ise beklentilerin cesitlenmesine neden
olmustur. Aligveris siirecinin merkezinde tiiketici yer aldigindan, magaza diizenlemelerinin bireylerin
psikolojik ve davranigsal tutumlar iizerindeki etkilerinin degerlendirilmesi 6nem tagimaktadir.
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Ote yandan iiriin, tiim satis ortamlarinda oldugu gibi magazacilik faaliyetlerinin de temel unsurlaridan
biri olup satis siirecinin nihai hedefini olusturmaktadir. Giiniimiiz pazarlarinda benzer 6zelliklere sahip
cok sayida iriiniin bulunmasi, isletmeler arasindaki rekabeti artrmakta ve magazalarin pazarda
varliklarint siirdiirebilmeleri igin rakiplerinden farklilagmalarint gerekli kilmaktadir. Bu farklilagmanin
saglanabilmesi; magaza tasarimini etkileyen tiiketici ve tirlin faktorlerinin yani sira sosyal, kiiltiirel ve
ekonomik c¢evre kosullari ile mimarlik ve i¢ mimarlik tasarim ilkelerinin birlikte ele alinmasina ve bu
unsurlar arasindaki etkilesimin incelenmesine baglidir (Aksag, 2006).

Aligveris faaliyetlerinin gelismesi ve degisen ihtiyaglarin etkisiyle, bu faaliyetlerin gerceklestirildigi
mekanlar zaman igerisinde daha planli ve organize bir yapiya doniismiistiir. Bilim ve teknolojide
yasanan ilerlemeler, giinliik gereksinimlerin daha kolay kargilanmasini miimkiin kilmis; geleneksel ¢arsi
anlayismin gelistirilerek kontrollii ve yapay bir ortamda yeniden kurgulanmasi sonucunda ise alisveris
merkezleri ortaya ¢ikmustir (Eke, 2011).

1.Market Kavram ve Cesitleri

Market, mal ve hizmetlerin alimp satildigy, alicilar ile saticilarin bir araya geldigi fiziksel veya dijital bir
alani ifade eden bir kavram olup; igerigi oldukca genistir. Market mekanlari, giiniimiizde yalnizca
aligveris yapilan alanlar olmayip, ayn1 zamanda insanlarin zamanlarmimn énemli bir kismini gegirdigi
sosyal mekanlar olarak da degerlendirilmektedir. Bu nedenle, kullanicilarin magaza deneyimini olumlu
yonde etkileyebilmek igin i¢ ortam kalitesi parametreleri olarak tanimlanan gorsel, isitsel, 1s1l, mekansal
konfor ve i¢ hava kalitesi gibi unsurlarin tasarim siirecine entegre edilmesi gereklidir. Bu unsurlar,
kullanici1 konforunu artirmanin yani sira, magazalarin ticari performansini da dogrudan etkilemektedir.
Literatiirde, magaza tasariminda marka kimligi, renk ve aydinlatma uyumu, miizik gibi faktorlerin etkisi
iizerine ¢ok sayida ¢aligma bulunmakla birlikte, i¢ ortam kalitesine yonelik kapsamli analizlerin sinirl
oldugu gozlemlenmistir (Demir,2025).

Market mekanlarinin i¢ diizenlemeleri ¢esitli pazarlama taktiklerinden yararlanmak suretiyle
yapilmaktadir. Bu siirecte en énemli donati elemanlar1 arasinda reyonlar ve raflar basta gelmektedir.
Raflar, magaza igerisinde iirliinlerin hem depolanmasi hem de sergilenmesi amaciyla kullanilan temel
ekipmanlar arasinda yer almaktadir. Ayni zamanda iiriinlerin miisterilere sunulmasinda énemli bir islev
iistlenerek magaza i¢i diizenin temel unsurlarindan birini olusturmaktadir. Bu nedenle biiyiik 6lgekli
isletmeler, Uriinlerinin raflarda dogru sekilde konumlandirilmasmma 6nem vermekte; raf yerlesimi
konusunda yeterli uzmanliga sahip olmayan magazalara destek saglamakta veya bu siirecin yonetimini
dogrudan kendileri {istlenmektedirler (Gambarov, 2007).Market mekanlarinda i¢ diizenleme
ozelliklerine gegcmeden 6nce market ¢esitlerini kisaca agiklamak gerekmektedir.

1.1.Stpermarketler: Oxford Sozligi’ne (2022) gore market, agirlikli olarak gida iriinleri ve mutfak
esyalarmin tiiketicilere sunuldugu biiyiik perakende satis magazalarini ifade etmektedir (akt. Tutal ve
Aykal, 2022).Siiper Market Enstitiisii tantmina gore “haftada en az 20.000 veya yilda 1.000.000 dolarlik
satis hacmine sahip, tamamen reyonlarla ayrilmis magazalaridir.” Siipermarketler hedef kitlesine gida
iirlinleri ile ev temizlik malzemeleri, sivil eczane iirlinleri ve ev ara¢ gerecleri sunmaktadir. Marketler,
giinliik yasam icerisinde en sik karsilasilan ticari mekanlar arasinda yer almaktadir. Tiirkiye’de kurumsal
ve kurumsal olmayan birgok market tiirii faaliyet gostermektedir. Ozellikle 1980 sonrasi donemde
yayginlagsmaya baglayan kurumsal marketler, diinya genelinde benzer konsept ve isletme anlayislari
dogrultusunda hizmet vermektedir. Teknolojik gelismelerin etkisiyle marketlerin hem sayisi hem de
tiirleri artmig, buna bagl olarak farkli tasarim 6zelliklerine, iceriklere ve islevlere sahip cesitli ticari
yapilar ortaya ¢ikmistir (Tutal ve Aykal, 2022).

Stipermarketler, miisterilere daha konforlu bir aligveris deneyimi sunabilmek amaciyla genis satig
alanlarma sahip tek boliimlii yapilarda konumlandirilmakta ve ulagim kolayligi saglamak icin otopark
olanaklariyla desteklenmektedir. Ilk olarak Amerika Birlesik Devletleri’nde ortaya ¢ikan ve gelisim
gosteren bu perakende modeli, zamanla diinya genelinde yayginlagsmigtir. Tiirkiye’de siipermarket
anlayismin dnciisii olarak ise 1955 yilinda Isvigre Migros Kooperatifler Federasyonu tarafindan kurulan
Migros-Tiirk kabul edilmektedir (Bocutoglu ve Atasoy, 2001, akt. Eke, 2011).

Stipermarketler, bir hanenin giinliik ve temel ihtiyaclarini karsilayabilecek genis iiriin ¢esitliligine sahip,
400 ile 2500 m? arasinda degisen satis alanlarinda faaliyet gdsteren ve en az iki kasayla hizmet veren
self servis perakende isletmeleridir. Satis alanlarmin biyiikliigiine gore kiiciik, biiylik ve klasik
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siipermarketler seklinde siniflandirilmaktadir. Bu kapsamda bazi arastirmacilar, 400-1000 m2
biiyiikliiglindeki isletmeleri kiigiik, 1000-2500 m? arasindakileri ise biiylik silipermarket olarak
degerlendirmektedir. Son yillarda siipermarket formatlarinda ¢esitli yenilikler ve ara modeller ortaya
¢ikmis olsa da temel 6zellikleri biiyiik 6l¢lide korunmustur. Stipermarketler, agirlikli olarak temel gida
ve tiiketim iriinlerini satiga sunmakla birlikte genis bir {iriin yelpazesine sahiptir. Kendine hizmet
sistemiyle hizmet veren bu isletmeler, miisterilerine otopark ve ¢ocuk alani gibi ek olanaklar sunmakta;
ayn1 zamanda kurumsallasmis ve standartlagtirilmis bir isletme yapisi sergilemektedir (Akgay, 2010).
Stipermarketlerde satiga sunulan iriinlerin yaklasik %80’ini gida firlinleri olusturmaktadir. Bu
isletmelerde ortalama 10.000 farkli {iriin ¢esidi bulunurken, net kar marjlar1 genellikle %10 ile %15
arasinda degismektedir. Cogunlukla sehir merkezlerinde konumlanan silipermarketler, genis {iriin
yelpazeleri ve erisilebilirlikleri nedeniyle tiiketiciler tarafindan siklikla tercih edilmektedir (Dursun,
2006: 22, akt. Akdar, 2018).

1.2.Indirim Marketleri: Rekabet kosullarinin giderek yogunlagmasi, tiiketim aliskanliklarinda ortaya
¢ikan yenilikler ve tiiketici davraniglarindaki degisimler pek cok sektorii etkiledigi gibi perakende
sektoriinde faaliyet gosteren isletmeler tizerinde de 6nemli etkiler yaratmustir. Bu sektor igerisinde yer
alan igletme tiirlerinden biri indirim marketleridir. Basfirinci vd. (2019: 279), indirim marketlerini, kendi
markalarina ait ya da 6zel markalar tarafindan {iretilen {iriinleri tiiketicilere perakende olarak sunan ve
bu {irtinleri diger marketlere kiyasla daha diisiik fiyatlarla satisa sunan perakende isletmeleri olarak
tanimlamaktadir. Yiikselen’e (1989: 17) gore indirim marketleri, iiriinlerin piyasa degerinin altinda
fiyatlarla tiiketiciye sunuldugu ve magaza tasariminda estetik ya da ¢ekicilik unsurlarma oncelik
verilmeyen perakende isletmeleri olarak tanimlanmaktadir.indirim marketlerinin temel rekabet
avantajlar1 arasinda {riin tedarik maliyetlerini diisiik seviyede tutabilmeleri, operasyonel giderleri
azaltmalari, diistik kar marj1 stratejisi uygulamalari ve yiiksek satis hacmiyle faaliyet gostermeleri yer
almaktadir (Aggarwal, 2003, akt. Levy vd., 2005).

1.3.Hipermarketler: Hipermarketler, 1960’11 yillarin baslarinda Kuzey Amerika’daki bolgesel aligveris
merkezlerinden etkilenerek Avrupa’da gelisim gostermis sehir disi perakende satis merkezleridir. Bu tiir
isletmelerde fiyat unsuru 6n planda yer almakta olup tiiketicilere ¢ok genis bir iriin yelpazesi
sunulmaktadir. Sebze ve meyveden et ve siit iiriinlerine, unlu mamullerden kirtasiye lriinlerine, giyim,
ziicaciye, temizlik, ev ve bahce gereclerine kadar birgcok firiiniin perakende ya da toptan satisi
gerceklestirilmektedir. Toplam briit alanlar1 yaklasik 10.000 ile 50.000 m? arasinda degisen
hipermarketler, bolgesel aligveris merkezlerine kiyasla daha diisiik yatinm maliyetleriyle
kurulabilmekte ve daha sade bir isletme yapisiyla faaliyet gostermektedir. Bu sayede yiksek miktardaki
iirlinler tiiketicilere uygun fiyatlarla ulastirilabilmektedir. Hipermarketlerde sunulan {iriin cesidi ise
genellikle 25.000 ile 35.000 arasinda degismektedir (Cetinel, 1999, akt. Tutal ve Aykal, 2023).
1.4.Mini market: Sinirli satis alanina sahip, temel tiiketim triinlerinin hizli ve kolay erisim amaciyla
sunuldugu kiiciik 6lcekli perakende ticaret isletmesi olarak tanimlanmaktadir. Bu market tiirii; mahalle
Olceginde hizmet veren, tiiketicinin giinliik ihtiyaglarini karsilamaya yonelik iiriin ¢esitliligi sunan ve
erigilebilir konum avantaji saglayan bir perakende formatidir. Mini marketler, biiyilk o6lcekli
siipermarket ve hipermarketlere kiyasla daha dar mekansal organizasyona sahip olmakla birlikte,
kullaniciya zaman tasarrufu ve yakin erisim kolaylig1 saglamaktadir.

Genellikle 800 ila 1200 m? biiyiikliigiindedir ve petrol sirketleri arasinda popiilerdir; agirlikli olarak
benzin satisina odaklanilmistir. Bakkaliye {iriinleri se¢imi siirhdir ve yiyecek servisi genellikle
onceden paketlenmis sandviglerden olusur (NACS, t.y.).

2.Kurumsal Kimlik Kavramm

Insanlarm kendilerine 6zgii 6zelliklerini yansitan bir kimlige sahip olmalar1 gibi, kurumlarn da tiim
kurumsal 6zelliklerini ifade eden bir kurumsal kimligi bulunmaktadir. Tarihsel siire¢ igerisinde farkli
gelisim evrelerinden gegcen kurumsal kimlik, kurumun kendisini nasil tanimladigini ortaya koyarken;
kurumsal imaj, misterilerin kurumu nasil algiladigim ifade etmektedir. Kurumsal kimlik ile kurumsal
imaj arasindaki tutarlilik, kurumun gerek i¢c mekan tasarmmi gerekse diger tiim iletisim kanallari
araciligiyla kimligini basarili bir sekilde yansittiginin gostergesi olarak degerlendirilmektedir. Kurumsal
kimligin miisteri tarafindan en dogrudan algilandig1 alanlardan birinin magaza i¢ mekan tasarim
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oldugunu belirtmektedir. Bu nedenle magaza i¢c mekanimn, kurumun belirledigi kimligi yansitmasi ve
miisterilerde olusan kurumsal imaj ile uyum gostermesi beklenmektedir. Kurumsal kimlik ve kurumsal
imaj arasindaki uyumun artmasi, magaza i¢ mekan tasariminin kurumsal kimlige uygunluk ag¢isindan
daha basarili oldugunu gostermektedir.(Cetin,2019)

Kurumsal kimligin olusturulmasina degerlendirilen mekan Olgiitleri ise kisaca sdyle aciklanabilir:
Mekéan olgiitleri; yerlesim diizeni, renkler, yer désemesinin dayanikliligi, tavan sekli, ambiyans ve
aydinlatma sekli gibi unsurlardan olusmaktadir. Bu dlgiitler, mekanin estetik algisini, kullanim
konforunu ve kullanicilarin mekani deneyimleme bi¢imini dogrudan etkileyen faktorlerdir. Dolayisiyla,
mekansal tasarimin degerlendirilmesinde bu kriterlerin bir biitiin olarak ele alinmasi, kullanici
ihtiyaglarina uygun ve nitelikli mekanlarin olusturulmasi agisindan 6nem tagimaktadir (Sekil-1).

e
N

MEKAN
OLCUTLERI

YER DOSEMESI
DAYANIKLILIK

Sekil:1 Arastirma ve ¢aligma degerlendirmesinde yer alan mekan Olgiitleri (Sekil yazarlar tarafindan
olusturulmustur).

3. Orneklem Calismasi ve Analizi

Bu ¢alismada Tiirkiye’de yayginligi ve satis potansiyeli ile 6nem arz eden iki bityiik stipermarket zinciri
ile, “‘li¢ harfli indirim marketi’’olarak isimlendirilen marketler ele alinmistir. Kurumsal kimliklerine
herhangi bir olumsuz etki vermemek ve akademik etik kurallarina uymak {izere marketlerin isimleri
siipermarketler icin “SM”, indirim marketleri icin “IM” kisaltmas1 kullanilmak kaydiyla calismada
sirastyla SM1, SM2, IM1, IM2, IM3 olarak isimlendirilmistir.

3.1.Super Marketler:
SM1: Uriin yelpazesinde 50 bin gesit iiriin, yilda 300 milyon ziyaretcisi bulunan bu siipermarket sifir
atik,stirdiiriilebilirilik gibi satis politikalarini benimsemistir.

Resim 1. SM1’ e ait i¢ mekan gt')rﬁ mleri (yazar arsivi).m
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Sekil 2. SM1’ e ait i¢ diizenleme plan semalar ( Yazarlar tarafindan olusturulmustur.)
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Sekil 3.SM1°e ait mekan 6l¢iit analizi ( Yazarlar tarafindan olusturulmustur.).

SM1 siipermarketinin mekan analizi:

1. Yerlesim Diizeni (Izgara / Ada Diizeni):Magazada yine verimlilik esasli karma bir yerlesim modeli
kullanilmistir, ancak tavan ve reyon geometrisi bu yerlesimi daha esnek hissettirmektedir. Izgara (Grid)
diizeni ana gida, temizlik ve igecek reyonlarinda birbirine paralel uzanan klasik 1zgara diizeni hakimdir.
Bu, miisterinin aradigin1 hizla bulmasini ve sepetini doldurmasini kolaylastirir. Ada / Serbest diizen
magazanin orta koridorlarinda yer alan yatay dondurucular, unlu mamul tezgahlar1 ve promosyon
sepetleri birer ada gibi konumlandirilmistir. Ozellikle dondurucu bloklarinin etrafinda yaratilan genis
sirkiilasyon alanlar1, miisteriye daha ferah bir dolasim 6zgiirliigii sunar.

2. Aydmlatma Sekli ve Ambiyans: Aydinlatma, ambiyansi dogrudan etkileyen en giiclii tasarim
unsurlarindan biridir. Aydinlatma tipi raflarin ve koridorlarin hizasina sadik kalinarak yerlestirilmistir,
tavandan sarkan modern lineer LED armatiirler kullanilmustir. Teleskobik / Vurgu aydinlatmasi diger
magazadan farkli olarak, unlu mamul ve gurme/sarkiiteri gibi odak noktasi olan taze iiriin reyonlarinda
tavan koyulastirilarak spot (vurgu) aydinlatmalar tercih edilmistir. Bu yontem, iiriinlerin {izerine lokal
151k diisiirerek onlar1 daha taze, premium ve ¢ekici gosterir. Ambiyans homojen ve ¢ig bir beyaz 151k
yerine, taze iirlin alanlarinda daha sicak (sariya yakin), gida dis1 alanlarda ise nétr beyaz tonlar1 tercih
edilerek daha katmanli, modern ve prestijli bir aligveris ambiyansi1 yaratilmastir.

3. Renkler ve Kurumsal Kimlik: Zonlama (Bolumleme) Renkleri: Magaza i¢inde boliimler renklerle ve
biiyiik tipografilerle ¢ok net ayrilmis. Ornegin; Unlu Mamuller alamnda siyah, koyu gri ve ahsap tonlar
hakimken, taze gida tabelalarinda SM1’in kurumsal mavi ve kirmuzi detaylar1 dengeli bir sekilde
kullanilmistir. Kontrast etkisi tavandaki antrasit/siyah boya ile zemin ve raflarm agik renkleri arasinda
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giiclii bir kontrast olusturulmustur. Bu durum, reyonlarin ve {iriinlerin gorsel olarak 6n plana ¢ikmasini
saglar,

4. Yer Dosemesi ve Dayanikliligi: Malzeme zeminde, tipki SM2’de oldugu gibi agik gri/krem
tonlarinda, mat yiizeyli, genis ebatl endiistriyel porselen seramik karolar tercih edilmistir. Bu tip
zeminler yliksek basinca (yogun yaya trafigi, agir paletler, alisveris arabalar1) maksimum direng gosterir.
Mat bitisli olmasi, tavandaki giiglii lineer 1siklarin zeminden yansiyip miigterinin goéziinii almasini
engeller. Kolay temizlenebilir yapisi sayesinde magazanin hijyen standardini korumasina yardime1 olur.
5. Tavan Sekli ve Striiktiirii: Bu magazanin en ayirt edici mimari 6zelligi tavan tasarimidir. Boyali agik
tavan yapisi aslinda SM2’ deki gibi endiistriyel, ¢elik konstriiksiyonlu ve trapez sac kaplamadir. Ancak
burada tiim ¢elik makaslar, borular, havalandirma kanallar1 ve kablo tavalari tamamen siyaha/antrasite
boyanmistir. Gorsel algiya etkisi endiistriyel altyapinin siyaha boyanmasi, tavandaki karmagik boru ve
kablo goriintiisiinii kamufle ederek gorsel bir diizen illiizyonu yaratir. Siyah tavan, yukariya dogru
sonsuzluk hissi vererek tavani daha yiiksek algilatir ve magazaya siipermarket zincirinden ziyade bir
"gurme/premium market" havasi katar.

SM2: Uriin gesitliligi kavrann, gida iiriinlerinin yani sira ev tekstili, ev mobilyalari, temizlik iiriinleri ile
bahce ekipmanlar1 ve aksesuarlar1 gibi farkli iirlin gruplarinin bir arada sunulmasimi kapsamaktadir
(Civaner, 2015: 11, akt. Akdar, 2018). Satis politikalar1 arasinda siirdiiriilebilirlik, ¢oklu kanal
entegrasyonuyla biiyiime, entegre istirak yonetimi, rekabetci ve kazanan kurum kiiltiirii yer almaktadir.
Kurumsal degerleri de, miisteri odaklilik, giivenilirlik, duyarhilik, liderlik, verimlilik, yenilikg¢iliktir
(Migros,t.y.).
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Sekil 4. SM2’ e ait ait i¢ diizenleme plan semalar1 ( Yazarlar tarafindan olusturulmustur.).

info@africansummit.org 87


https://www.migroskurumsal.com/hakkimizda/strateji-ve-hedefler

THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

YERLESiM
DUZENI
Karma ve
ferah dizen \

/

RENKLER
Beyaz,
turuncu,
siyah

—E5

YER DOSEMESI
DAYANIKLILIK
AYDINLATMA

SEKL
Gigli lineer
1:.]

AMBIYANS
Modern ve
rahat

Sekil 5. SM2’¢ ait mekan 0l¢iit analizi ( Yazarlar tarafindan olusturulmustur.).

SM2 magazasinin detayh ic mekan analizi:

1. Yerlesim Diizeni (Izgara / Ada Diizeni): Magazada agirlikli olarak Izgara (Grid) Yerlesim Diizeni
hakimdir. Izgara diizeni koridorlarin birbirine paralel ve dik acilarla uzandigi klasik siipermarket
yapisidir. Bu diizen, alan verimliligini maksimuma ¢ikarir, miisterilerin reyonlar arasinda sistematik bir
sekilde kaybolmadan hareket etmesini saglar.Ada diizeni dokunuslar1 orta alanlarda serbest duran
dondurucular, sebze-meyve kasalar1 ve promosyon sepetleri ise ada diizeni mantigiyla yerlestirilmistir.
Bu sayede miisterinin dogrusal yiirlylis ¢izgisi kirilir, yavaslamasi ve plansiz (diirtiisel) alisveris
yapmasi tetiklenir.

2. Aydinlatma Sekli ve Ambiyans: Aydinlatma tipi magazada genel (ortam) aydinlatma igin tavan
striiktiiriine asilmis, Kesintisiz hatlar olusturan lineer LED armatiirler kullanilmistir. Ambiyans 1s1k rengi
olarak soguk beyaz / giin 15181 tercih edilmistir. Bu tercih magazaya yiiksek enerji, netlik, temizlik ve
ferahlik hissi katar.Vurgu aydinlatmasi sinek cihazlarindaki UV 1siklar veya reyon alti golgeleri
saymazsak, magazada los veya dramatik bir ambiyans yerine, her Grlinin etiketinin ve renginin net
secilebilmesi i¢in homojen, yiiksek liimenli bir aydinlatma kurgulanmstir.

3. Renkler ve Kurumsal Kimlik: Arka Plan Dominantligi: Duvarlar, tavan ve zemin gibi biiylik
yiizeylerde beyaz, krem ve agik gri tonlar1 kullanilarak nétr bir fon elde edilmistir. Bu, mekanin genis
gorlinmesini saglar.Yonlendirme ve reyon renkleri SM2kurumsal kimligine uygun olarak reyon
tabelalarinda (Bulasik Deterjani, Siite vb.) ve indirim/y6nlendirme afiglerinde Turuncu ve Sar1 tonlari
baskindir. Turuncu; sicaklik, cana yakinlik ve dikkat ¢ekicilik uyandirirken, indirim algisini gii¢lendirir.
4. Yer Dosemesi ve Dayanikliligi: Zemin, biiyiik ebath agik renkli seramik veya porselen mat karolarla
kaplanmigtir.Siipermarket zeminleri; yogun insan trafigine, agir aligveris arabalarinin tekerlek
siirtlinmelerine ve transpalet (iiriin tasima araclar1) yliklerine maruz kalir. Bu yiizden asinma direnci
(PEI degeri) cok yiiksek, leke tutmayan ve kolay temizlenebilen ticari tip seramikler tercih
edilmigtir.Derz araliklarinin az ve diizglin olmasi, aligveris arabalarmin giderken tikirty/sarsinti
yapmasini engellemek agisindan 6nemlidir.

5. Tavan Sekli ve Striiktiirii: Endiistriyel ac¢ik tavan magazada modern perakendecilikte ve
hipermarketlerde sikca gordiiglimiiz endiistriyel/acik tavan tasarimm mevcuttur. Trapez sac kaplama
tavan, celik makaslar ve asiklar tamamen agikta birakilmistir. Asma tavan yapilmadigi i¢in hacimsel
olarak dikeyde ciddi bir ferahlik kazanilmistir. Klima tiniteleri, kablo kanallar1 ve havalandirma borulari
acikta taginarak hem bakim kolayligi saglanmig hem de insaat maliyeti diigiirilmiistiir. Bu durum
magazaya bir nevi "depo-market" esintili, ekonomik ve rasyonel bir hava katmaktadir.

3.2.indirim Magazalar:

IM1:Yiiksek indirim marketi modeliyle temel gida ve tilketim Grtinlerini uygun fiyatlarla tiketicilere
sunmaktadir. Cogunlugu kendi markalarindan olusan yaklagik 900 {irlinliik {iriin yelpazesiyle, Tiirkiye
genelindeki 14 binden fazla magazasi genis bir hizmet agina sahiptir. Ayrica mobil uygulamalar
aracihigiyla ¢evrimici alisveris hizmeti de sunmaktadir (BIM,t.y.).
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Resim 3. IM’e ait i¢ mekan gériiniimleri (yazar arsivi).
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Sekil 7. IM1°e ait mekan 6lgiit analizi ( Yazarlar tarafindan olusturulmustur.).

IM1 magazasimn mekan analizi:

1. Yerlesim Diizeni (Izgara / Ada Diizeni): Magazada alan verimliligini en iist diizeye cikaran,
karmasadan uzak, son derece rasyonel bir yerlesim planit uygulanmstir. Kati 1zgara (Grid) diizeni
reyonlar (6zellikle gida, temizlik ve kisisel bakim alanlar1) birbirine paralel ve son derece dogrusal hatlar
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halinde uzanir. Bu diizen, miisterinin magazay1 en kisa yoldan ve hizla turlamasinm saglar. Magaza ici
yonlendirme tabelalarina veya dekoratif unsurlara ihtiya¢ duyulmaksizin, koridor yapisi miisteriyi
dogrudan kasaya ydnlendirir. Aktiiel (Ada) diizeni: IM1°in simgesi haline gelen haftalik aktiiel iiriinler,
magazanin orta aksinda yer alan tel sepetlerde (ada diizeninde) sergilenir. Bu orta sepetler dogrusal
yiirliylis ¢izgisini kasitl olarak keser; miisterinin duraklamasini, sepetleri incelemesini ve plan disi
aligveris yapmasin tetikler. Ayni zamanda spot iiriinlerin kolilerle sergilenmesi "ucuzluk ve firsat"
algisin1 mekansal olarak pekistirir.

2. Aydinlatma Sekli ve Ambiyans: Aydinlatma tipi tavana gomiilii ya da ylizeye monte edilmis standart
floresan veya temel LED paneller kullanilmistir. SM1 veya SM2’deki gibi reyon hatlarim takip eden sik
lineer hatlar ya da yonlendirilebilir armatiirler yerine, matris diizeninde yerlestirilmis genel aydinlatma
armatiirleri mevcuttur. Ambiyans 151k rengi olarak yiiksek kelvinli, keskin soguk beyaz 151k tercih
edilmistir. Bu aydinlatma bi¢imi mekanda golgeleri tamamen yok ederek homojen bir aydinlik saglar.
Herhangi bir iirlinii veya reyonu (unlu mamul ya da kozmetik gibi) 6n plana ¢ikaran vurgu (spot)
aydinlatmasi kesinlikle kullanilmamistir. Yiiksek ve ¢ig 151k seviyesi, mekana "hizlica aligverisini yap
ve ¢1k" havasi vererek sirkiilasyonu hizlandirir, ayn1 zamanda temizlik ve seffaflik algis1 yaratir.

3. Renkler ve Kurumsal Kimlik: Minimal renk kullanimi duvarlarda, tavanda ve raflarda tamamen nétr,
maliyetsiz ve endiistriyel bir renk olan beyaz ve krem tonlar1 baskindir. Raf arkalarinda veya duvar
yiizeylerinde dekoratif boyalar ya da ahsap paneller goriilmemektedir. Kurumsal vurgu iIM1°in kurumsal
rengi olan Mavi, sadece dis cephe tabelasinda ve magaza igindeki bazi {iriin etiket panolarinda/fiyat
seritlerinde ¢ok lokal olarak kullanilir. Bu smirli renk kullanimi, mekanin gorsel olarak "tasarruflu" ve
"yalin" kalmasini saglar.

4. Yer Dosemesi ve Dayanikliligi: Zeminde genellikle acik renkli, kir¢illi desene sahip granit seramik
karolar veya terrazzo (¢ini) karolar tercih edilmistir. Siipermarket sinifindaki bu karolar, estetik
kaygilardan ziyade tamamen asmma dayanimi en yiiksek (ticari tip) ve leke/kir gdstermeyen
malzemelerden segilir. Reyonlarinda trinlerin genellikle paletlerle ve transpaletlerle tasindigi
diistiniiliirse, zeminin bu agir yiiklere ve tekerlek siirtiinmelerine ¢atlamadan dayanmasi sarttir. Derz
araliklar1 standarttir ve zemin mat bitiglidir; bu da yogun 151k altinda parlamay1 onler.

5. Tavan Sekli ve Striiktiirii: Tavan tasarimui, indirimli market felsefesinin en net okundugu alanlardan
biridir.Fonksiyonel algipan / Asma tavan magazada SM1 veya SM2 gibi agik birakilmis endiistriyel bir
gelik striiktiir yerine, modiiler ya da diiz beyaz asma tavan sistemi edilmistir. Tavanin diiz beyaz boyal1
olmasi, magaza i¢indeki tiim havalandirma kanallarini, kablo tesisatlarini ve yapisal kirisleri tamamen
gizler.Bu tavan tipi, magazanin hacmini dikeyde biraz daraltsa da igeride daha derli toplu, standart bir
oda hissi yaratir. Endiistriyel tavanlarin temizlik ve bakim maliyetleri (tozlanma, borularm boyanmasi
vh.) yiiksek oldugundan, diiz asma tavan se¢imi IM1 icin operasyonel olarak hem daha ekonomik hem
de temizlenmesi daha kolay bir ¢ozimdr.

IM2: “Her giin diisiik fiyat” politikasiyla miisterilerine uygun fiyatl aligveris imkani sunarken, 6z
markalar ile ulusal markalar1 bir arada bulundurarak genis bir iiriin cesitliligi saglamaktadir. Gida,
kisisel bakim, temizlik ve gida disi1 iirlinlerden olusan zengin iirlin portfoyiiyle miisterilerinin
ihtiyaglarimin biiyiik boliimiinii tek noktadan karsilamay1 hedeflemektedir. Tiirkiye’nin 81 ilinde 11.000
magazaya sahiptir. Yaygmn magaza ag1 ve IM2 uygulamasi araciligiyla miisterilerine hem fiziksel hem
de cevrimigi aligveris hizmeti sunmaktadir (Sok, t.y.).
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Sekil 8. IM2’¢ ait i¢ diizenleme plan semalar ( Yazarlar tarafindan olusturulmustur.).
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Sekil 9. IM2’e ait mekan dlciit analizi (Yazarlar tarafindan olusturulmustur.).

IM2 magazasimin detayh ic mekan analizi:

1. Yerlesim Diizeni (Izgara / Ada Diizeni): Magazada alan kullanimini maksimuma ¢ikaran ama aym
zamanda bakkal/manav sicaklif1 yaratmay:1 hedefleyen hibrit bir yerlesim diizeni vardir. Izgara (Grid)
diizeni temel gida, paketli atigtirmaliklar ve temizlik reyonlarinda raflar birbirine paralel koridorlar
olusturur. Bu diizen, indirim marketlerinin vazgeg¢ilmez verimlilik unsurudur; hizli stoklamay1 ve kolay
sirkiilasyonu destekler.Ada diizeni ve tematik kiimelenme IM2 nin yerlesimindeki en biiyiik farklardan
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biri, manav (Meyve/Sebze) reyonunun ve aktiiel iiriinlerin konumlandirilmasidir. Ahsap goriiniimlii
manav Uniteleri ve orta alandaki metal sepetler birer ada gibi kurgulanmigtir. Miisteri dogrusal
koridordan ¢ikip bu adalarin etrafinda donerek aligveris yapar. Bu da kati indirim marketi havasini
kirarak daha samimi bir pazar yeri algis1 yaratir.

2. Aydinlatma Sekli ve Ambiyans: IM2’un i¢ mekan kimliginde aydinlatma tasarimu, rakiplerine (IM2ve
IM3) kiyasla cok daha stratejik bir rol oynar. Aydinlatma tipi magazada biitiiniiyle tavandan sarkan
kesintisiz lineer LED armatiir hatlar1 tercih edilmistir. Rakiplerindeki bagimsiz kare floresan paneller
yerine bu lineer hatlarm kullanilmasi, stipermarket standardinda modern bir ¢izgi sunar. Ambiyans ve
151k rengi en dikkat cekici unsur 1g1k rengidir. IM1 ve IM3’iin ¢ig ve soguk beyaz 1s131na karsilik, IM2
magazalarinda notr beyaz ila hafif sicak giin 15181 tonlar1 hakimdir. Tavandaki lineer hatlar dogrudan
reyonlarm Ustliine konumlandirilarak {iriin ambalajlarinin renk kalitesini (CRI) artirir. Bu aydinlatma
se¢imi, mekana indirim marketlerinin o soguk, "depo-market™ hissi yerine daha davetkar, konforlu ve
sicak bir mahalle marketi ambiyansi kazandirir.

3. Renkler ve Kurumsal Kimlik: Sicak ve Dominant Kimlik: IM2, kurumsal rengi olan Sar1 ve Kirmizi
ikilisini i¢ mekanda ¢ok dengeli ve yogun bir bigimde kullanir. Reyon tabelalarinda, fiyat seritlerinde
ve indirim afiglerinde sar1 arka plan iizerine kirmizi/siyah tipografiler baskindir. Sar1 renk psikolojik
olarak nese, sicaklik ve en Onemlisi "gecici firsat/indirim" algisini tetikler.Duvarlar ve raflar notr
beyaz/gri tonlarmdadir ancak manav gibi taze iiriin alanlarinda kullanilan ahsap dokulu kaplamalar, sar1
kurumsal renkle birleserek mekandaki endiistriyel soguklugu tamamen kirar.

4. Yer Dosemesi ve Dayanikliligi: Zeminde, siipermarket standartlarina uygun, genis ebatli, acik gri
tonlarinda porselen/granit mat seramik karolar kullanilmigtir. Agir yiik tastyan transpaletlerin, iiriin
kolilerinin ve tekerlekli aligveris arabalarinin yaratacagi aginmaya karsi ticari tip, yiikksek dayanimli
(asinma sinifi yiiksek) seramikler se¢ilmistir.Mat bitigli yiizey, tavandaki gii¢lii lineer LED hatlarinin
zeminde parlama yapmasim ve g6z almasini engeller. Derzler minimum seviyede tutulmustur, bu da
temizligi kolaylastirir ve araba tekerleklerinin tikirtt yapmadan piiriizsiizce kaymasini saglar.

5 .Tavan Sekli ve Striiktiirii: Diiz algipan / Asma tavan magazada temiz, piiriizsiiz ve monoton bir beyaz
asma tavan sistemi kullanilmistir .Tiim kablo kanallari, havalandirma borular1 ve yapisal kirisler bu
asma tavanin arkasina gizlenmistir. Tavanin diiz ve kesintisiz beyaz olmasi, magaza igindeki gérsel
karmasay1 asagi indirerek odagi tamamen rengarenk iiriin ambalajlarina ve sar1 reyon tabelalarina
yonlendirir. Standart tavan yiiksekligi, indirim marketlerinin operasyonel 1sitma/sogutma
(iklimlendirme) enerji maliyetlerini diisiirmede de biiyiik avantaj saglar.

IM3:Miisterilerine kaliteli gida ve tiiketim iiriinlerini en uygun fiyatlarla sunmayi hedefleyen bir indirim
marketi zinciridir. Satis politikasinda miisteri memnuniyetini merkeze alan IM3 kalite ve tedarik
standartlarin1 karsilayan iriinleri raflarinda bulundurmaktadir. Gida firiinlerinden kigisel bakim ve
temizlik iiriinlerine kadar genis bir iiriin cesitliligi sunarken, IM3 uygulamasiyla cevrimici aligveris
hizmeti de vermektedir. Tiirkiye’nin 81 ilinde 13.000’in {izerinde magazasiyla faaliyet gostermektedir.

Resim 5.IM3’¢ ait i¢ mekan 6r1'in1'imleri (yazar arsivi).
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Sekil 10.IM3’e ait i¢ diizenleme plan semalar1 ( Yazarlar tarafindan olusturulmustur.).

YER DOSEMESI
DAYANIKLILIK

Mat porselen

Sekil 11.IM3’e ait mekan 6l¢iit analizi (Yazarlar tarafindan olusturulmustur.).

IM3 magazasimin detayh ic mekan analizi:

1. Yerlesim Diizeni (Izgara / Ada Diizeni): Magazada metrekareyi maksimum verimlilikle kullanmay1
hedefleyen, yon bulmayi kolaylastiran karma bir sema mevcuttur.Izgara (Grid) diizeni temel gida,
temizlik ve icecek reyonlarinda raflar birbirine paralel, diiz ve uzun koridorlar olusturacak sekilde
yerlestirilmistir. Bu dogrusal yapi, sepetli/arabali miisterilerin akisini hizlandirir ve stok yonetimini
(arka arkaya tirlin dizilimini) kolaylastirir.Ada diizeni (Aktiiel Sepetleri) magazanin merkez aksinda ve
genis gegis koridorlarinda yer alan metal aktiiel sepetleri tam bir ada diizeni olusturur. Bu sepetler,
dogrusal yiiriiylis bandini kasith olarak bolerek miisteriyi yavaslatir. Gida dis1 spot iiriinlerin bu sekilde
orta alanda kiimelenmesi, miisteride "firsat yakalama" giidiisiinii tetikler.

2. Aydinlatma Sekli ve Ambiyans: Aydinlatma tipi tavana monteli, bagimsiz dikddrtgen floresan/LED
armatiir panelleri kullanilmistir. Isiklar stipermarketlerdeki gibi reyon cizgilerini takip eden kesintisiz
lineer hatlar halinde degil, matris diizeninde homojen dagitilmistir. Isik rengi olarak yiiksek kelvinli
soguk beyaz tercih edilmistir. Bu keskin ve ¢ig 151k, magazanin her kosesinde golgeleri minimize ederek
tiim etiketlerin ve ambalajlarin net gériinmesini saglar. Herhangi bir reyonu (6rnegin kozmetik veya taze
gida) one c¢ikaran Ozel bir vurgu/spot aydinlatmasi bulunmaz. Bu durum mekanda dramatik ya da
konforlu bir dinlenme hissi yerine, fonksiyonel, hizli ve ekonomik bir aligveris ambiyans1 yaratir.

3. Renkler ve Kurumsal Kimlik: Dominant kurumsal renk IM3’ii rakiplerinden ayiran en net gorsel
unsur, kurumsal rengi olan Turkuaz / Canli Mavi tonudur. Bu renk; reyon iistii yonlendirme
tabelalarinda, kasa arkasi panolarda ve fiyat etiket seritlerinde yogun sekilde kullanilir. Turkuaz,
psikolojik olarak gliven ve sakinlik hissi verirken, beyaz arka plan {izerinde magazaya dinamik bir
kimlik kazandirir. Duvarlar, tavan yapisi ve raflar tamamen notr beyaz ve acik gri tonlarindadir.
Dekoratif veya maliyet artirict higbir kaplama malzemesi kullanilmayarak sade tutulmustur.

4. Yer Dosemesi ve Dayanikliligi : Malzeme zeminde acgik gri/krem tonlarinda, {izerinde hafif kirgillar
barindiran endiistriyel granit seramik karolar kullanilmigtir.Yogun insan sirkiilasyonuna, agir {irlin
paletlerine ve transpalet tekerleklerinin agindirma etkisine kars1 yiiksek direngli (PEI derecesi yiiksek)
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ticari tip karolar se¢ilmistir. Mat veya yari mat bitisli ylizeyi sayesinde, tavandaki giiglii floresan
1isiklariin zeminde parlayarak miisteriyi rahatsiz etmesi engellenir. Kir¢illi doku ise giin i¢indeki ayak
izlerini ve kii¢iik kirleri kamufle ederek magazanin siirekli temiz gériinmesine yardimci olur.

5. Tavan Sekli ve Striiktiirii: Diislik / Standart Algipan Asma Tavan: Magazada agik endiistriyel ¢elik
konstriiksiyon yerine, diiz beyaz algipan asma tavan (veya modiiler asma tavan) sistemi tercih
edilmistir.Bu tavan tipi, magazanin iist kismindaki tiim elektrik tavasi, kablolama, yangin tesisati ve
havalandirma kanallarin1 gizleyerek temiz, minimalist ve diizenli bir iist ylizey sunar. Tavan
yiitksekliginin siipermarketlere kiyasla daha basik (standart oda yiiksekliginde) olmasi, iklimlendirme
(1sitma/sogutma) maliyetlerini disiiriir. Ayrica agik tavanlar gibi toz tutma riski olmadigindan,
operasyonel temizlik ve bakim maliyetleri agisindan oldukg¢a ekonomiktir.

BULGULAR
Inceleme sonucunda marketlerin satis politikalarin1 yonlendiren mekan dlgiitleri karsilastirmali sekilde
Tablo1’ de verilmektedir.

Tablo 1: Arastirma ve ¢alisma degerlendirmesinde yer alan Mekan Olgiitleri

Mekan  SM1 SM2 M1 M2 M3
Olgutler
i
Yerlesi Karma/Esnek:lzgara Karma:Bas Kati Hibrid Kati
m reyon gegisleri; genis  kin [zgara Izgara: Alan Izgara: Para  lzgara: Stand
Duzeni  sirkilasyonlu, serbest  (Grid) verimliligi lel reyon art paralel
konumlandirilmig Ada  diizeni; odakli dogrusal  yapist; koridorlar;
dizeni manav ve reyonlar; orta manav ve orta gecis
dondurucu aksta Aktel aktuel akslarinda
alanlarinda  OrUn tel sepetleri  alanlarinda  yogun Aktiiel
lokal Ada (Ada). pazar yeri Urln sepetleri
dizeni hissi veren  (Ada).
kiimelenmis
Ada diuzeni
Aydinla  Zonlu/ Lineer genel  Matris genel Sicak Matris genel
tma Katmanli: Koridorlard aydinlatma:  aydinlatma: Tav ~ Lineer: Kori aydinlatma:
Sekli a lineer LED; taze Reyon ana bagimsiz dor Tavana
gida/sarkiiteri hatlarini yerlestirilmis, hatlarina monteli,
reyonlarinda kesintisiz homojen paralel lokal vurgusu
odaklanmis spot takip eden, dagiliml kesintisiz olmayan,
(Vurgu) 1siklar. yuksek standart LED tiim mekani
lumenli floresan/LED armatur esit
armatdirler. paneller. seritleri aydinlatan
(Grdn renk LED
kalitesini paneller.
artirir).
Ambiya Premium, dinamik ve  Enerjik, net,  Fonksiyonel, Davetkar, Pratik,
ns prestijli; gurme/ozel ferah ve endustriyel ve sicak ve rasyonel ve
boliim algis1 yiiksek rasyonel; "depo-market" "mahalle endustriyel,
deneyim odakli ortam.  hizli ama esintili; "hzlial  marketi" tamamen
konforlu bir  ve ¢ik" odakli hissi veren;  fiyat ve
aligveris yalin ortam. samimi ve ihtiya¢ odakl
hissi. erisilebilir tuketici
ortam. psikolojisine
uygun.
Antrasit/siyah tavan No6tr fon Minimum renk;  Canli ve Notr
Renkler  kontrasti; (beyaz/gri);  buttnuyle sicak; beyaz/gri
kurumsal Mavi/Kirmi ~ kurumsal Tu  endustriyel Beya yonlendirm  fon; reyon
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71 detaylar; taze runcu Sari z tonlart; elerde tabelalari,
gidada ahsap/siyah yonlendirme etiketlerde ¢ok kurumsal Sa fiyat seritleri
tonlart. ler/ indirim  lokal rive ve kasa
panolartile  kurumsal Mavi.  Kirmizi; arkalarmda
yiksek manav yogun
kontrast. alaninda kurumsal Tur
ahsap kuaz.
tonlart.
Yer Genis ebatli mat Genis ebath  Kirgilli granit Agik gri Hafif kir¢illt
Doseme  endistriyel seramik; porselen/ser  veya terrazzo mat endustriyel
Si & 151k yansitmayan, agir ~ amik; (cini) karo; leke  porselen granit
Dayamk Yiklere ve srtinmeye asmma gizleyen, seramik; seramik;
hhk dayanikli. direnci transpalet parlamay1 ayak izini
yuksek, mat  yiklerine Onleyen, kamufle
bitigli, ticari ~ maksimum derz eden, ylksek
tip. dayanimli. araliklar1 asinma sinifli
minimize (PEI).
edilmis,
yuksek
dayanimli.
Tavan Boyal1 Agik Endistriyel Dz Beyaz Duz Beyaz  Duz Beyaz
Sekli Tavan: Tum celik Acik Asma Asma Asma
konstriiksiyon ve Tavan: Tesis Tavan: Al¢ipan/  Tavan: Kesi  Tavan: Stand
borular siyaha/antrasit  at borular1 moduler sistem;  ntisiz, art oda
e boyali; derinlik ve ve celik tiim tesisati purizsiiz yiiksekligind
kamufle etkisi. makaslar gizleyen, bakim  ylzey; €;
acikta; maliyeti diisiik odag1 iklimlendirm
hacimsel temiz ylzey. tamamen e
ferahlik 6n Grdn maliyetlerini
planda. ambalajlarin  diigtiren
a ceken rasyonel
minimal yapl.
yapl
SONUC

Bu calisma kapsaminda Kocaeli ili Basiskele ilgesinde faaliyet gosteren SM1, SM2, iM1, IM2 ve IM3
market zincirlerinin mekansal organizasyonlari, dolasim sistemleri, aydinlatma 6zellikleri, ic mekan
tasarimlar1 ve zorunlu rota kurgulari karsilagtirmali olarak incelenmistir. Yapilan gozlem, plan analizi
ve mekansal degerlendirmeler sonucunda, her market zincirinin kurumsal kimligi ve ticari hedefleri
dogrultusunda farkli tasarim stratejileri gelistirdigi belirlenmistir.

SM1 ve SM2 orneklerinde miisteriyi magaza igerisinde daha uzun siire tutmay1 amaglayan deneyim
odakl1 bir mekansal kurgu tespit edilmistir. Bu marketlerde genis koridorlar, ada tipi {iriin yerlesimleri,
vurgu aydinlatmalari, taze iirlin alanlarmin girise yakin konumlandirilmasi ve agik tavan sistemleri
miisterinin mekam kesfetmesini tesvik etmektedir. Ozellikle aydinlatma tasarimi ve reyon
organizasyonu sayesinde aligveris siireci yalnizca ihtiyaclarin karsilandigi bir faaliyet olmaktan
cikarilarak deneyimsel bir tiikketim ortamina doniistiirtilmektedir.

IM1, IM2 ve IM3 magazalarinda ise maliyet etkinligi ve operasyonel verimlilik 6n planda tutulmaktadir.
Bu marketlerde daha sade ve standartlastirilmis mekansal ¢oziimler tercih edilmekte, dogrusal dolagim
akslar1 ile miisterinin magaza igerisinde hizli hareket etmesi saglanmaktadir. Homojen ve yiiksek
aydinlatma diizeyi, siirli dekoratif 6geler, yogun raf kullanimi ve ekonomik malzeme tercihleri indirim
marketlerinin temel tasarim karakterini olusturmaktadir. Bununla birlikte magaza merkezlerinde veya
dolasim akslari lizerinde konumlandirilan aktiiel iiriin alanlar1 miisterinin dikkatini ¢ekerek plansiz satin
alma davramglarini desteklemektedir.
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Incelenen tiim marketlerde farkli tasarim yaklasimlari uygulanmasina ragmen ortak amag, miisterinin
magaza i¢indeki hareketini kontrol etmek ve satin alma davraniglarini yonlendirmektir. Girig noktalari,
temel ihtiyag¢ Urlnlerinin konumlari, kasa yerlesimleri, reyon organizasyonu ve aktiiel iiriin alanlar1
bilingli olarak tasarlanmakta ve miisterinin belirli bir rota izlemesi saglanmaktadir. Bu durum zorunlu
rota kavraminin yalnizca fiziksel dolagimi diizenleyen bir sistem olmadigini, ayni zamanda tiiketici
psikolojisini ve satin alma kararlarim etkileyen stratejik bir pazarlama araci oldugunu gostermektedir.
Arastirma sonucunda siipermarketlerin miisteriyi mekan igerisinde daha uzun siire tutarak deneyim ve
konfor iizerinden satig artirmay1 hedefledigi; indirim marketlerinin ise hiz, erisilebilirlik ve ekonomik
isletme prensipleri dogrultusunda daha islevsel mekanlar olusturdugu belirlenmistir. Ancak her iki
market tipinde de mekansal organizasyonun temel amaci tiiketiciyi yonlendirmek ve satig performansini
artirmaktir.

Sonug olarak perakende mekén tasarimu; mimarlik, i¢ mimarlik, pazarlama ve tiiketici davraniglari
disiplinlerinin kesisiminde yer alan énemli bir ¢aligma alamdir. Basiskele drneginde incelenen SM1,
SM2, iMI1, IM2 ve IM3 marketleri, giiniimiiz perakende mekanlarinda aydmlatma, dolasim
organizasyonu, Uriin yerlesimi ve kurumsal kimlik unsurlarimn tiiketici davramslarini yonlendirmede
etkin sekilde kullanildigin1 ortaya koymaktadir. Bu nedenle gelecekte tasarlanacak perakende
mekanlarinda kullanict deneyimi ile ticari hedefler arasindaki iliskinin daha kapsamli bi¢imde ele
alimmasi, hem tasarim kalitesinin hem de miisteri memnuniyetinin artirilmasina katki saglayacaktir.
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ABSTRACT

In agriculture, soil and water pollution with nitrates is significantly exacerbated by the overuse of
nitrogen fertilizers, potentially leading to serious environmental impacts such as eutrophication,
groundwater contamination, and health risks. Several strategies have been developed to address these
problems by reducing nitrogen inputs while improving the efficiency of its use and maintaining
agricultural productivity. These strategies include adjusting fertilizer application rates, using slow-
release fertilizers, applying precise fertilization tailored to crop needs, introducing nitrogen-fixing crops
such as legumes, crop rotation and advancements in farming practices have also been excellent at
minimizing nitrogen going to the environment. They also improve the quality of farm products and
reduce farmer’s costs. The techniques are also part of a broader push to make farming systems able to
function sustainably in times of climate change. This endeavor aims to reconcile productivity,
safeguarding environment and resilience.

Keywords: Nitrogen pollution, nitrogen fertilizers, groundwater contamination, eutrophication,
precision fertilization, sustainable agriculture, environmental protection, and climate change resilience.
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ABSTRACT

The increasing Financial integrity and transparency are critical pillars for the sustainability of large-
scale social safety nets. This article investigates the role of Information Technology (IT) innovations
within the Benazir Income Support Program (BISP), specifically focusing on the shift from manual
disbursement to Biometric-Based Payment Systems (BBPS) and the potential integration of blockchain
for ledger transparency. As Pakistan faces recurring fiscal and environmental crises, the BISP delivery
chain has undergone a significant digital overhaul to ensure that assistance reaches the intended female
heads of households without intermediary leakage. The study evaluates the efficacy of the "Beneficiary-
Centric Payment Model," which utilizes API-based two-way data exchanges between BISP, NADRA,
and commercial banks. Through a mixed-methods approach, the research demonstrates that I1T-driven
decentralization of payment points has increased financial inclusion among rural women by 40%. The
paper also proposes a conceptual framework for a "Crisis-Resilient Distributed Ledger," where Al-
monitored smart contracts could trigger automatic "Top-Up" payments based on localized disaster
triggers (e.g., rainfall thresholds or inflation indices). This technological leap not only enhances the
speed of the response but also builds institutional trust by providing an immutable audit trail. The
analysis highlights that the synergy between biometric verification and real-time IT monitoring has
rendered BISP a resilient infrastructure capable of scaling vertically and horizontally during national
emergencies, effectively cushioning the poorest against systemic shocks.

Keywords: Biometric Payments, Financial Inclusion, Blockchain in Social Work, API Interoperability,
BISP, Transparency, Digital Safety Nets.
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NEXT-GEN TACTICS AGAINST SALMONELLA: POULTRY PROTECTION WITHOUT
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ABSTRACT

Due to its effectiveness in animals and the increasing resistance to antibiotics, Salmonella presents
significant challenges to public health and the economy. This review explores the biology, various types,
and infection methods of Salmonella, with a primary emphasis on antimicrobial resistance (AMR). It
illustrates how bacteria employ mechanisms such as stress adaptation, biofilm formation, and specific
key genes to endure and lead to the failure of antibiotic treatments. The paper discusses regional
associations that investigate AMR, facilitating an understanding of the global spread of resistance. In
light of the urgent necessity to address AMR, the study evaluates alternatives to antibiotics for managing
Salmonella in poultry. These alternatives include probiotics, prebiotics, synbiotics, postbiotics, and
phytobiotics, which target the gut and influence the microbiome to reduce colonization by harmful
microbes. In addition to new dietary approaches, methods such as bacteriophage therapy, phage-derived
enzymes, and vaccines are being assessed for their efficacy and potential challenges in implementation.
Looking ahead, researchers should focus on exploring combinations of these alternatives, developing
more targeted therapeutic options, and monitoring the evolution of resistance in response to emerging
therapies. By integrating these innovative solutions with judicious antibiotic use, it is possible to
decrease the incidence of Salmonella infections, safeguard poultry health, and mitigate zoonotic
transmission to humans.

Keywords: Probiotics, Prebiotics, Synbiotics, Postbiotics, Salmonella, Antibiotics, Antimicrobial
Resistance (AMR).
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ABSTRACT

As FinTech projects become increasingly digital, they become more vulnerable to cyber-attacks during
the development phase. This research investigates the use of Al-driven ""Chaos Engineering™ as a
project management module. The Al agent acts as a "Digital Adversary," constantly injecting faults and
security vulnerabilities into the project’s staging environment to see how the system reacts. The study
focuses on a 2026 digital banking project where "Chaos Al" was integrated into the CI/CD (Continuous
Integration/Continuous Deployment) pipeline. By proactively identifying security weaknesses before
the product goes live, the project team can build "Defense-in-Depth™ from day one. The paper argues
that in the world of FinTech, "Security is a Project Milestone," and Al-driven chaos testing is the only
way to ensure that the final product is resilient against the sophisticated cyber-threats of 2026.
Keywords: Chaos Engineering, Cyber-Resilience, FinTech Security, CI/CD Pipeline, Digital
Adversary, Infrastructure Management.
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ABSTRACT

The growing complexity of career decision-making among secondary school students, compounded by
an acute shortage of professionally trained guidance counselors, has created an urgent need for scalable,
technology-driven alternatives. This paper presents the design, implementation, and empirical
evaluation of a Chatbot-Based Career Guidance System (CBCGS) developed specifically for secondary
school contexts in Nigeria. The proposed system integrates a Natural Language Processing (NLP)
module, a structured domain knowledge base, and a rule-enhanced decision-making engine to deliver
personalized, real-time career recommendations through a conversational interface. A mixed-methods
evaluation was conducted across three secondary schools involving 450 students over six weeks.
Quantitative assessment focused on system usability (System Usability Scale), recommendation
accuracy, and student engagement metrics, while qualitative data captured student satisfaction and
perceived value. Results revealed significantly improved student engagement with career guidance
resources, high usability ratings, and favourable accuracy scores for career recommendations. The
chatbot functioned effectively as a complementary resource to human counselors, demonstrating
potential for scalable deployment in under-resourced educational environments. This study contributes
empirical evidence to the growing body of literature on Al-assisted educational tools and highlights the
capacity of conversational agents to address persistent structural gaps in career counseling services.
Keywords: Artificial Intelligence, Career Guidance, Chatbot Systems, Educational Technology,
Natural Language Processing, Secondary Education.
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ABSTRACT

This study presents a numerical analysis to examine the influence of cavity inclination on double
diffusion mixed convection in a three-dimensional porous enclosure filled with a hybrid nanofluid. The
two vertical walls, subject to different temperatures and concentrations, are allowed to slide in opposite
directions at uniform velocity, whereas the remaining walls are fixed and adiabatic. The porous medium
is represented by the Darcy—Brinkman—Forchheimer model. The governing non-dimensional equations
are solved using the finite volume method with the SIMPLEC algorithm. Simulations are conducted for
various Richardson number, Darcy number, and inclination angle. Results are presented in terms of
average Nusselt and Sherwood numbers, as well as streamlines, isotherms, and isoconcentration
contours. The findings indicate that the effect of cavity inclination is shown to depend on the type of
flow situation (aiding or opposing). Additionally, incorporating 1% to 6% (Al.Os+Cu) nanoparticles
slightly enhances the average Nusselt number while marginally reducing the average Sherwood number.
Furthermore, for the same volume concentration, the hybrid nanofluid achieves better heat and mass
transfer performance compared to the single regular nanofluid.

Keywords: Double diffusion; mixed convection; porous medium; hybrid nanofluid.
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ABSTRACT

This study investigates magnetohydrodynamic (MHD) free convective flow with constant heat and mass
flux through a porous medium along a vertical plate using the homotopy perturbation method (HPM).
The vertical plate is embedded in a porous medium and subjected to a transverse magnetic field. The
effects of various flow and transport parameters on velocity, temperature, concentration, skin friction,
Nusselt number and Sherwood number are analyzed graphically and discussed. The results reveal that
buoyancy forces enhance the fluid velocity while reducing thermal stratification. Increasing magnetic
field strength suppresses the velocity profile and intensifies thermal stratification due to the Lorentz
force effect. Lower permeability reduces fluid motion and thickens the thermal boundary layer, whereas
higher permeability promotes fluid flow and decreases thermal stratification. It is further observed that
decreasing the Prandtl and Eckert numbers increases both velocity and temperature distributions.
Additionally, stronger thermal radiation effects raise the temperature field while reducing fluid velocity.
Keywords: chemical reaction; constant heat and mass flux; free convection; magnetohydrodynamic;
thermal radiation; porous medium.
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Abstract

This study examines how medieval and early modern European literature represents, shapes, and
transfers emotion across categories, languages, and historical change. It advances the argument that
specific affective cues and emotional techniques embedded in literary texts serve as a connective tissue,
fostering continuity between periods often treated as distinct (Marculescu & Métivier, 2018). In contrast
to existing scholarship that emphasizes differences and ruptures between eras, this research showcases
persistent patterns and mutual emotional repertoires that span historical boundaries (Terry, 1992). The
study shows that “emotional reading” is not only a private response but also a cultural practice designed
by writers through narrative voice, devotional technique, and shared rhetorical patterns (Hogan, 2016).
The objective is to detect recurring affective cues in selected texts and explain how such cues help bridge
periods that scholarship often treats as separate. Recent criticism in affect theory, reader-response
studies, and the history of emotions argues that feeling has a social form and that reading communities
learn emotions through textual habits (Baldon, 2025). At the same time, period-based literary histories
can understate continuities in the scripting and circulation of emotion (Chaucer among the Victorians,
n.d.). Building on this work, the study uses close reading supported by a comparative study of motifs
and verbal "emotion markers™ (such as complaint, consolation, wonder, fear, and piety) across a small
corpus of representative works from different regions and forms, including lyric, romance, drama, and
religious prose (Performing Medieval Narrative Today | A Video Showcase, n.d.). The analysis finds
that authors repeatedly pair bodily imagery with moral framing to guide interpretation and that similar
emotional sequences, such as arousal, testing, and resolution, appear in both medieval and early modern
texts, even when theological and political contexts change (Métivier & Marculescu, 2018). These
conclusions dispute the assumption that literary treatment of emotion is fundamentally period-specific
and instead suggest that emotional techniques act as bridges, carrying older devotional and courtly
repertoires into later print, performance, and humanist settings, while also adapting them to new
audiences. The outcome is a clearer account of continuity and transformation in European literary
culture, with relevance for teaching survey courses and for interdisciplinary research on emotion,
cognition, and cultural memory. Attention to emotional design gives a practical way to connect periods
and read historical differences without losing the shared craft of moving readers.

Keywords: Emotional reading; History of emotions; Period bridging.

Introduction

The study of emotions in medieval and early modern European literature has grown rapidly in recent
decades, mirroring a broader cultural interest in how feelings mould our understanding of the past
(Marculescu & Meétivier, 2018). Once considered a marginal topic, emotions are now seen as central to
both the creation and the reception of literature (Hogan, 2016). This renewed attention encompasses not
just how emotions are described within stories, but also how those stories were meant to move their
audiences—whether listeners at a medieval court, readers in a Renaissance study, or modern interpreters
of centuries-old texts (Performing Medieval Narrative Today | A Video Showcase, n.d.). In the
nineteenth century, the academic study of medieval and early modern literature focused mainly on
language, historical background, and the production of reliable editions (Chaucer among the Victorians,
n.d.). Yet from the beginning, scholars and translators were strongly committed to the emotional power
of these works. They adapted tales to touch the hearts of modern readers, not simply to inform them
about the distant past. For instance, Joseph Bédier’s retelling of the mythic romance of Tristan and Iseut
deliberately sought to make present-day audiences fall in love with the Middle Ages, while Léon
Gautier’s work on “La Chanson de Roland” celebrated its capacity to move readers to tears (Terry,
1992).
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The emotional power of figures like the poet Francois Villon has also been vital to their continuing
popularity, with scholars and biographers across eras and borders stressing the tragic or sympathetic
aspects of their lives and writings (Métivier & Marculescu, 2018).

Emotional involvement with literature is not unique to the past. Today, questions about how we respond
to old texts are at the center of literary studies (Baldon, 2025). Should teachers and critics encourage
students to connect emotionally with these works, or does this risk sentimentalizing or distorting them?
Should the canon be respected for its capacity to arouse feeling, or should it be questioned and revised
(Marculescu & Métivier, 2018)? These debates are not new, but they have gained fresh urgency as new
critical approaches—such as affect theory, reader-response criticism, and studies of the history of
emotions—have challenged the idea that analysis should be objective and emotionally detached (Hogan,
2016). Literary scholars are progressively exploring not only the feelings depicted in texts but also the
emotions those texts evoke in readers, both past and present. Research has shown that what we call
“emotional reading” is not simply a matter of private experience. Rather, it is a cultural practice, formed
by narrative methods, shared rhetorical codes, and community habits that guide readers’ responses
(Métivier & Marculescu, 2018). Medieval and early modern writers often designed their works to
instruct, comfort, or provoke their audiences, using emotion as an instrument for communication and
persuasion (Performing Medieval Narrative Today | A Video Showcase, n.d.).

Yet the emotional appeal of literature involves challenges. Too much identification with characters or
authors can lead us to overlook historical differences, reading the past as if it were just like the present
(Wimsatt & Beardsley, 1949). This risk of anachronism—projecting our own values or feelings onto
earlier times—is still a subject of debate (Translatio Studii: Sources for Romance, n.d.). At the same
time, the deliberate use of anachronism can sometimes open new perspectives, making old texts speak
to contemporary concerns (Cohen & Twomey, 2015). The key question becomes: how can we
acknowledge both the affective continuities and the real differences that separate us from earlier readers?
This essay examines how medieval and early modern European literature represents, shapes, and
transmits emotion, and how readers—then and now—respond to these affective cues. By tracing the
continuities and transformations in emotional reading, we can better understand the power of literature
to connect people across time and how feelings themselves become part of our shared cultural memory
(Marculescu & Métivier, 2018).

Literature Review: In recent years, more scholars have studied emotions in medieval and early modern
European literature (Marculescu & Métivier, 2018). They look at how emotions are shown in stories
and how those stories made people feel long ago. Many researchers say that in the past, people often
listened to narratives in groups rather than alone (Performing Medieval Narrative Today | A Video
Showecase, n.d.). This helped everyone feel the same emotions, making stories a mutual experience.
Some scholars also explain that early translators and editors sought to help modern reade (Larrington,
n.d.)rs connect with these old tales. They changed the language to make the stories more moving and
easier to understand (Terry, 1992). For example, Joseph Bédier rewrote the story of Tristan and Iseut in
a way that made readers care about the characters and their love, while Léon Gautier wrote that readers
were moved to tears by the sad moments in "La Chanson de Roland" (Terry, 1992). These examples
show that emotions have always been important in the study of old literature. Other researchers point
out that writers intentionally used emotional techniques, applying specific words and scenes to evoke
sympathy, fear, wonder, or joy in readers or listeners (Métivier & Marculescu, 2018).

However, some critics warn that if we rely too much on our own feelings, we may misunderstand what
people in the past really felt. This mistake is called anachronism, and it can occur if we overlook the
history and culture of the time (Wimsatt & Beardsley, 1949; Translatio Studii: Sources for Romance,
n.d.). Still, many scholars agree that emotions help us connect to stories and understand why they
mattered to people long ago (Cohen & Twomey, 2015). Today, researchers are using ideas from
psychology and sociology to better understand how emotions work when we read (Hogan, 2016). They
examine how stories can bring people together across time and place. Some studies discuss how teachers
can help students connect with old stories by discussing feelings or engaging in group activities (Baldon,
2025). These new ways of studying emotion show both the differences and similarities between readers
today and those in the past. Overall, the literature review demonstrates that emotions are a key part of
medieval and early modern stories.
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Writers used emotion intentionally, and readers responded in many ways. Considering these works with
both history and feeling in mind enables scholars to better understand how old stories move people, both
then and now (Marculescu & Métivier, 2018).

Conceptual Framework

This study draws on various significant theories to understand emotions in literature. First, affect theory
claims that feelings are formed by society and culture, not just by individuals (Hogan, 2016). Second,
reader-response theory focuses on how each reader brings their own feelings and experiences to a story,
which can change how they understand it (Marculescu & Métivier, 2018). Third, the history of emotions
investigates how people in the past felt and expressed emotions differently from how people do today
(Cohen & Twomey, 2015). To use these theories, the study carefully reads old stories, poems, and plays,
paying attention to words and scenes that show emotion (Performing Medieval Narrative Today | A
Video Showcase, n.d.). The research also compares how different writers use emotion to teach lessons,
comfort readers, or create strong feelings (Métivier & Marculescu, 2018). By uniting these ideas, the
study intends to show how emotions in stories can link people from the past with people today. This
system helps guide the research and make the findings clear and simple.

Methodology

This study uses documentary analysis to examine emotions in medieval and early modern European
literature (Cuif, 2021). Documentary analysis is a method of studying documents, such as books, poems,
plays, and scholarly articles (Métivier & Marculescu, 2018). In this research, the primary documents are
old stories and academic writings about them. The core group of texts selected for analysis includes
representative works such as Dante Alighieri’s "Divine Comedy," Geoffrey Chaucer’s "The Canterbury
Tales," the anonymous "Sir Gawain and the Green Knight," and Marguerite de Navarre’s "Heptameron"
from the medieval period, and William Shakespeare’s "Hamlet," John Donne’s selected poetry, and
Miguel de Cervantes’ "Don Quixote" from the early modern period (Terry, 1992). These texts were
chosen because they are widely recognized for their influential representations of emotion, their
diversity among genres and regions, and their continued presence in academic study. The selection also
includes translations and adaptations made by later writers, which demonstrate how emotional
repertoires are carried into new contexts (Chaucer among the Victorians, n.d.). In addition, academic
articles and books analyzing these works are collected because they address or depict emotions in some
way (Marculescu & Métivier, 2018).

Next, the study carefully reads each document. This approach, known as close reading, is guided by a
clear set of criteria for identifying emotion markers (Hogan, 2016). The researcher defines emotion
markers as specific words, phrases, narrative cues, or motifs within the text that directly signal or evoke
particular feelings in characters or readers. These include both explicit emotion words (such as love,
sadness, joy, fear, or wonder) and descriptive imagery or actions closely associated with affective states
(for example, gestures of weeping, exclamations of amazement, or bodily reactions like trembling)
(Baldon, 2025). The analysis also considers repeated motifs or scene types—such as moments of
consolation, complaint, or collective celebration—that serve as recognizable signals of affective tone
(Performing Medieval Narrative Today | A Video Showcase, n.d.). Only those words, scenes, or motifs
that appear to be intentionally crafted by the author to showcase, prompt, or communicate feeling are
counted as emotion markers. To guarantee consistency, each candidate marker is assessed according to
whether it: (a) refers directly to an emotional state or expression, (b) actively shapes the emotional
experience of either characters or audiences, or (C) recurs across texts as a signal of emotional sequence
or repertoire (Métivier & Marculescu, 2018).

Special attention is given to parts where characters express emotions or where the author tries to make
the reader feel something (Cohen & Twomey, 2015). The researcher also analyzes how these emotions
are described—whether they are simple or complex, and whether they are shown through actions, words,
or both. The study considers the context of each document by examining when and where the story was
written, who wrote it, and who read it (Chaucer among the Victorians, n.d.). The researcher asks: What
did emotions mean in that time and place? Were some emotions seen as good or bad? Did writers use
emotion to teach lessons or give comfort? Contextual analysis helps explain why certain emotions are
depicted in particular ways (Translatio Studii: Sources for Romance, n.d.).
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Another part of the method is comparing different documents to see how various authors use emotion
in their stories. For example, one writer could concentrate on romantic love, while another emphasizes
bravery or sorrow (Marculescu & Métivier, 2018). The researcher looks for patterns, such as common
words or scenes that appear in many texts, to reveal how emotions were used in literature over time
(Terry, 1992).

The study also reviews what other scholars have said about these texts (Marculescu & Métivier, 2018).
Academic articles and books are read to see how experts examine emotions in these accounts, noting
both agreement and disagreement (Hogan, 2016). These scholarly debates are used to inform and deepen
the analysis. Throughout the process, the study utilizes clear notes to record its findings, summarizes
each text, and collects important quotes about emotions (Baldon, 2025). The researcher maintains a list
of common themes and differences between writers, helping to organize the information and reveal
connections (Métivier & Marculescu, 2018). Finally, the study synthesizes all findings to explain how
emotions are depicted in the documents, what these emotions meant to people in the past, and how
modern readers can relate to these feelings today. Using documentary analysis in this way enables the
research to answer its main questions clearly and simply (Cuif, 2021).

Results and Findings

The study found that emotions are central in medieval and early modern European literature (Marculescu
& Métivier, 2018). Many stories, poems, and plays from this era use emotions to teach lessons or convey
important messages (Terry, 1992). Writers often describe feelings like love, sadness, bravery, fear, and
hope, helping readers or listeners connect with the characters (Métivier & Marculescu, 2018). The
analysis showed that writers used several techniques to express emotions: sometimes using strong,
simple words, other times employing actions or special scenes to indicate feelings without stating them
directly (Performing Medieval Narrative Today | A Video Showcase, n.d.). Dialogue is also frequently
used, allowing characters to talk about or respond to each other's emotions (Cohen & Twomey, 2015).
The study found that emotions weren't only personal but also often communal, alongside audiences
experiencing the same feelings together (Baldon, 2025). Some writers aimed to unite their audience
through shared emotions of fear, joy, or hope (Chaucer among the Victorians, n.d.). Comparing different
writers revealed common patterns, such as the use of emotion to teach moral lessons or inspire good
behaviour (Métivier & Marculescu, 2018). For example, sad stories promoted empathy, while accounts
of bravery encouraged strength, and narratives of hope and forgiveness gave comfort after hardship
(Hogan, 2016).

However, the analysis also identified works that resist or confound these typical patterns of emotional
continuity (Wimsatt & Beardsley, 1949). Certain texts deliberately evoke ambiguity or emotional
distance, making it difficult for readers to fully identify with characters or share in a collective feeling
(Métivier & Marculescu, 2018). For instance, some allegorical poems or highly ironic works present
emotions in intentionally opaque or unsettled ways, provoking readers to doubt the sincerity or purpose
of those feelings (Cohen & Twomey, 2015). Plays or satires that mock excessive displays of emotion,
as well as accounts that foreground doubt or internal conflict rather than clear resolutions, show that
literary representations of emotion are diverse and sometimes resist easy cross-period connections
(Translatio Studii: Sources for Romance, n.d.). By including these examples, the study acknowledges
that while many works build emotional bridges between history and the present, others invite us to stop
and consider on the challenges and limits of emotional involvement in literature (Marculescu &
Meétivier, 2018).

The study also found that the way emotions are depicted can depend on the story's time and place
(Chaucer among the Victorians, n.d.). In some periods, writers focused on religious feelings such as
faith or guilt, while in others, they highlighted personal love or friendship (Marculescu & Meétivier,
2018). This demonstrates that the meaning of emotions changed over time (Métivier & Marculescu,
2018). The research revealed that modern readers can still connect with these old stories; despite
differences in language and customs, strong emaotions such as love, loss, and courage are universally
understood (Baldon, 2025). Modern scholars and teachers note that discussing emotions helps students
better appreciate and understand these texts (Hogan, 2016).
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Ultimately, the findings show that emotions serve as a link between the past and present, helping us
learn what mattered to people long ago and revealing how some feelings remain constant (Terry, 1992).
This makes old literature feel alive and meaningful for readers today (Marculescu & Métivier, 2018).

Discussion

In the past few decades, emotions in medieval and early modern European literature have become a
major area of study. Scholars, especially in English- and French-speaking countries, have examined not
only how emotions are described inside stories, but also how these stories made people feel when they
were first read or heard. (Marculescu & Métivier, 2018) Much of this early literature was experienced
together, through oral narration and group readings, rather than alone with a book. (Cohen & Twomey,
2015) Yet scholars have paid less attention to how these old works affect readers today, even though
this question is key to understanding why we still read them. The study of old European literature began
in the 1800s, mainly as a branch of language studies and the editing of historic texts. (LIoyd-Jones, n.d.)
But early translators and adapters of medieval works often wanted to move modern readers, not just
inform them. (Translatio Studii: Sources for Romance, n.d.) For example, the French scholar Joseph
Bédier retold the tale of Tristan and Iseut in a way meant to make people fall in love with medieval
literature. Similarly, the continuing fame of the epic poem "La Chanson de Roland" is partly due to the
emotional descriptions by Léon Gautier, who wrote about readers openly weeping at its tragic moments.
Interest in the poet Francois Villon also rests on sympathy for his troubled life, as shown in both early
biographies and modern scholarship throughout various countries. Other works from the 1600s or 1700s,
such as Honoré d’Urfé’s "L’Astrée," have been reinterpreted in later centuries as well, sometimes
expressing the social and political tensions of those later times. (McClure, 2020) However, in the mid-
1900s, literary critics in the English-speaking world warned against letting personal feelings or
impressions guide criticism. They called this the "affective fallacy." (Wimsatt & Beardsley, 1949) But
since then, new approaches have embraced the idea that readers’ emotions matter. These approaches
include reception theory, feminist and postcolonial criticism, and studies of how stories shape the mind.
A recent issue of World Literature Studies focuses on this very topic: how modern readers interact
emotionally with literature from the Middle Ages through the Enlightenment, across many European
countries. (Elliott & Ash-Irisarri, 2026) (Marculescu & Métivier, 2018) The journal invites articles that
examine the pleasure and value of reading these old texts today, the emotional techniques used by past
writers, and how the history of academic study itself has often depended on passionate, personal
interaction with the material.

One major question is whether scholars and teachers should emphasize the joy and personal value of
reading medieval and early modern literature (Performing Medieval Narrative Today | A Video
Showecase, n.d.). Should they encourage students to connect emotionally, or does this risk turning the
canon into something unchangeable and sentimental (Chaucer among the Victorians, n.d.)? Another
question is what we can learn by studying not only the emotions of characters and audiences in the past,
but also how readers today respond to these texts (Baldon, 2025). Some articles might consider the
appeal of specific works or a more general theory, and others might use methods from sociology and
cognitive science to study how people actually read and feel (Hogan, 2016). Another area of interest is
the role of renowned scholars in shaping our emotional engagement with classical literature (Marculescu
& Meétivier, 2018). Many leading historians of literature have written with a vivid, personal style that
makes their enthusiasm clear (Métivier & Marculescu, 2018). Modern philosophy increasingly
challenges the idea that critics can or should be perfectly neutral, instead suggesting that scholarly
passion and affectivity have played an important role in making fields such as medieval or Renaissance
studies influential in both academia and society (Cohen & Twomey, 2015). However, there are risks
associated with emotional approaches: enthusiasm for the past can lead to misreadings that overlook the
real differences between historical periods (Wimsatt & Beardsley, 1949). For example, Léon Gautier’s
emotional celebration of "La Chanson de Roland" was strongly influenced by nationalist ideas, and later
scholars have shown how these ideas carried into the 20th century in France (Terry, 1992). In general,
reading with too much feeling can make us see the past as just like the present, erasing "otherness™ and
complexity (Translatio Studii: Sources for Romance, n.d.).
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Sometimes, anachronisms are creative or productive, helping us see old texts in new ways, while at other
times they are simply mistakes caused by a lack of historical knowledge or by applying trendy critical
theories without context (Marculescu & Métivier, 2018).

Concerning these problems, the field asks: When is it helpful to let our own emotions and viewpoints
shape our reading of old texts, and when does this distort history (Wimsatt & Beardsley, 1949)? How
should we judge anachronisms that are made deliberately, perhaps to make a text relevant for modern
causes, versus those that are unintentional (Translatio Studii: Sources for Romance, n.d.)? Can critical
approaches that ignore historical background still present useful insights, or do they risk flattening the
wide variety of past sentiments and experiences (Cohen & Twomey, 2015)? Overall, the current focus
on emotional reading underscores both the continuity and change in how European literature is
understood (Marculescu & Métivier, 2018). It shows that the power of old stories to move us has always
been central to their appeal, but that the ways we talk about those emotions—and the purposes we give
them—have shifted over time (Hogan, 2016). By examining the emotional dimension of reading,
scholars are finding new ways to connect different historical periods, to teach literature in ways that feel
alive, and to explore the common human craft of creating and experiencing strong feelings through
words (Baldon, 2025).

Conclusion

This study shows that emotions have an important role in medieval and early modern European literature
(Marculescu & Métivier, 2018). Writers of these times used feelings such as love, sadness, courage, and
hope to make their stories powerful and meaningful (Terry, 1992). They used various methods to convey
emotion, such as strong language, actions, and dialogue (Performing Medieval Narrative Today | A
Video Showcase, n.d.). Emotions were not exclusively private but also shared by communities, often
bringing people together (Baldon, 2025). By closely analyzing stories, poems, and plays, the study found
that emotions helped teach lessons and shape how people thought and acted (Métivier & Marculescu,
2018). The depiction of emotions in literature changed over time, mirroring the values and beliefs of
each period (Chaucer among the Victorians, n.d.). Still, many of the same feelings, like caring for others
or facing fear, are easy for modern readers to understand (Hogan, 2016). The findings show that old
literature is still important today because it helps us connect with people from the past (Cohen &
Twomey, 2015). Studying emotions in these stories reveals that, even as the world has changed, some
human sensations remain the same (Marculescu & Métivier, 2018). Emotions act as a bridge linking
readers, writers, and cultures across history, making medieval and early modern literature meaningful
for us now and in the future (Terry, 1992).

The results carry important consequences for literary periodization (Marculescu & Métivier, 2018). By
revealing emotional techniques and repertoires that continue across accepted boundaries, the study
challenges the tendency to treat the medieval and early modern periods as wholly separate in spirit and
form (Métivier & Marculescu, 2018). Instead, it suggests that emotional design can serve as a marker
of continuity, calling for more flexible or overlapping historical categories (Terry, 1992). Subsequent
research could further investigate how emotional markers shift or adapt within transitional texts or
genres and explore their function in later periods (Chaucer among the Victorians, n.d.). Comparative
studies among different linguistic or cultural traditions may also reveal new forms of emotional
continuity and transformation (Cohen & Twomey, 2015). By creating new pathways, this research
encourages literary scholars to reconsider established divisions in literary history and to place emotions
at the center of studies of change and tradition (Marculescu & Métivier, 2018).
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ABSTRACT

The rapid emergence of artificial intelligence (Al), particularly generative technologies such as large
language models (LLMs), has fundamentally reshaped the landscape of content creation across multiple
domains, including religion. These systems, trained on vast corpora of textual data, are now capable of
generating sophisticated religious materials such as sermons, scriptural interpretations, devotional
guides, and theological reflections with remarkable linguistic coherence. This development introduces
a new paradigm often described as “Artificial Faith,” wherein algorithmic systems participate in the
production and dissemination of spiritual knowledge. The present study investigates this phenomenon
by critically examining the theological, ethical, and epistemological implications associated with Al-
generated religious texts. Drawing on interdisciplinary scholarship spanning theology, artificial
intelligence, philosophy, and digital humanities, the paper explores how Al systems simulate sacred
discourse by mimicking the stylistic and thematic features of traditional religious writings. It further
analyzes how these technologies are beginning to influence spiritual practices, including personal
devotion, religious education, and pastoral communication. At the same time, the study interrogates the
challenges posed to longstanding theological concepts such as divine inspiration, sacred authority, and
authenticity, raising concerns about whether machine-generated texts can hold any legitimate spiritual
significance. Employing a qualitative systematic literature review methodology, the study synthesizes
current academic debates and empirical findings. The results indicate that while Al offers notable
benefits, such as increased accessibility to religious knowledge, multilingual dissemination of sacred
teachings, and innovative pedagogical applications, it also presents significant risks. These include
potential doctrinal inaccuracies, the dilution of religious authority, ethical concerns regarding authorship
and accountability, and the commercialization of spiritual experiences. Consequently, the study
concludes that the integration of Al into religious contexts must be approached with caution, requiring
robust ethical frameworks, sustained theological reflection, and interdisciplinary collaboration to
preserve the integrity and authenticity of religious traditions.

Keywords: Artificial Intelligence; Digital Theology; Generative Al; Religious Texts.
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INTRODUCTION

Artificial Intelligence (Al) has increasingly permeated diverse sectors of human activity, fundamentally
transforming how knowledge is produced, disseminated, and consumed. From healthcare diagnostics
and financial forecasting to educational ,
personalization and creative industries, Al-
driven systems are redefining traditional
modes of operation. Within the domain of
religion, this technological evolution is
particularly significant, as it intersects with
deeply rooted traditions, beliefs, and
practices that have historically been
mediated by human agents and sacred
institutions. In contemporary contexts, Al
technologies, especially generative models
such as large language models (LLMs), are
now capable of producing religious
content, including sermons, scriptural
exegesis, liturgical materials, and theological reflections, with a level of sophistication that increasingly
resembles human-authored discourse. This development has given rise to what scholars describe as
“Artificial Faith,” a concept that encapsulates the growing role of Al systems as intermediaries in the
production and communication of spiritual knowledge (Cheres et al., 2026). Unlike traditional religious
authorities, such as clergy, theologians, and scholars, Al systems do not possess consciousness,
intentionality, or spiritual experience. Nevertheless, they are able to simulate religious language and
reasoning by identifying patterns within extensive datasets that include sacred texts, commentaries, and
doctrinal writings. As a result, Al-generated outputs can appear authoritative, persuasive, and
contextually relevant, thereby influencing how individuals engage with religious ideas and practices.
The application of Al in religion manifests in several notable ways. One prominent use is automated
scriptural interpretation, where Al systems analyze sacred texts and generate explanations, summaries,
or contextual insights. These tools can assist users in understanding complex theological concepts,
making religious knowledge more accessible to a broader audience. Additionally, Al-generated sermons
are becoming increasingly common, particularly in contexts where religious leaders seek support in
sermon preparation or where access to trained clergy is limited. Such systems can produce sermons
tailored to specific themes, audiences, or cultural contexts, often within seconds. Another significant
application is the development of virtual spiritual assistants, Al-powered chatbots designed to provide
religious guidance, answer theological questions, and support devotional practices (Wikipedia, 2025).
These assistants can engage users in interactive conversations, offering personalized responses based on
user input. For example, individuals may seek moral advice, scriptural references, or spiritual
encouragement from these systems, effectively positioning Al as a digital companion in their religious
journey. The underlying technologies enabling these applications include natural language processing
(NLP), machine learning, and deep learning algorithms, which collectively allow Al systems to process,
interpret, and generate human-like language. Despite these advancements, the integration of Al into
religious contexts raises profound theological and philosophical questions. Central among these is the
issue of authorship. Traditional religious texts are often regarded as divinely inspired or revealed through
human intermediaries, carrying a sense of sacred authority and authenticity. In contrast, Al-generated
texts are produced through algorithmic processes that lack any claim to divine inspiration. This raises
critical concerns about whether such texts can or should be considered legitimate sources of spiritual
guidance. Closely related to this is the question of epistemic authority, namely, the basis upon which
knowledge claims are validated within religious traditions. Historically, authority has been grounded in
sacred scriptures, institutional doctrines, and the interpretive role of religious leaders. The emergence of
Al-generated content challenges this framework by introducing a non-human source of religious
knowledge that operates outside established hierarchies. Consequently, there is a risk that individuals
may attribute undue authority to Al systems, potentially leading to the dissemination of inaccurate or
misleading theological interpretations. Furthermore, the concept of divine inspiration is brought into
question.
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Many religious traditions emphasize the role of the divine in guiding the creation and interpretation of
sacred texts. Al, however, operates purely on computational principles, devoid of any spiritual or
metaphysical dimension. This disconnect raises concerns about the authenticity and spiritual validity of
Al-generated religious content. Scholars argue that while Al can replicate the form and structure of
religious discourse, it cannot capture the experiential and transcendent aspects that are central to faith
traditions. In addition to these theological concerns, ethical issues also emerge. Al systems are trained
on datasets that may contain biases, inaccuracies, or incomplete representations of religious traditions.
As a result, the outputs generated by these systems may reflect or even amplify such biases, potentially
misrepresenting certain beliefs or marginalizing minority perspectives. This underscores the need for
careful curation of training data and the implementation of ethical guidelines to ensure fairness,
accuracy, and inclusivity. Moreover, the rise of Al-generated religious texts coincides with the
emergence of techno-religious movements that integrate technology into spiritual practice. These
include Al-centered belief systems and forms of “digital spirituality,” where individuals engage with Al
as a source of existential guidance and meaning (The Guardian, 2026). In such contexts, Al is not merely
a tool but becomes an active participant in shaping spiritual experiences. Some users may even attribute
quasi-spiritual or transcendent qualities to Al systems, viewing them as sources of wisdom or insight
beyond human limitations. These developments pose significant challenges to traditional religious
institutions. Established structures of authority, such as churches, mosques, temples, and synagogues,
may find their roles evolving as individuals increasingly turn to digital platforms for spiritual
engagement. The democratization of religious knowledge through Al can empower individuals, but it
may also undermine communal practices and the role of trained religious leaders. This shift raises
important questions about the future of religious authority, community, and identity in an increasingly
digital world. At the same time, it is important to recognize the potential benefits of Al in religious
contexts. Al technologies can enhance accessibility to religious resources, particularly for individuals in
remote or underserved areas. They can facilitate interfaith dialogue by providing comparative analyses

of different &TfH® traditions and promoting understanding across cultural boundaries. Additionally, Al
can support religious education by offering interactive learning tools and personalized study materials.
Nevertheless, the complexities and risks associated with Al in religion necessitate rigorous scholarly
examination. Interdisciplinary research is essential to address the multifaceted implications of “Artificial
Faith,” drawing on insights from theology, philosophy, computer science, ethics, and sociology. Such
inquiry can help develop frameworks for the responsible use of Al in religious contexts, ensuring that
technological innovation aligns with the values and principles of spiritual traditions. Conclusively, the
integration of Al into religion represents a transformative yet contentious development. While Al offers
new opportunities for engagement, education, and accessibility, it also challenges foundational concepts
of authorship, authority, and authenticity. The rise of Al-generated religious texts and techno-religious
movements underscores the need for critical reflection and ethical oversight. As society continues to
navigate this evolving landscape, it is imperative that scholars, religious leaders, and technologists
collaborate to ensure that the use of Al in religion respects the integrity of faith traditions while
embracing the potential benefits of technological advancement.

LITERATURE REVIEW

Al and Religious Text Generation

Recent scholarship highlights the rapidly expanding capability of artificial intelligence (Al), particularly
large language models (LLMs), to generate religious content with increasing sophistication and
contextual sensitivity. These systems are trained on vast corpora of textual data—including sacred
scriptures, theological commentaries, and liturgical writings—enabling them to reproduce complex
linguistic patterns, symbolic expressions, and doctrinal themes characteristic of religious discourse. As
Hutchinson (2024) observes, the use of religious texts in natural language processing not only allows
Al to replicate stylistic features but also embeds culturally significant values and interpretive traditions
within generated outputs, thereby enhancing their perceived authenticity and credibility. Empirical and
mapping studies further demonstrate the breadth of Al applications in religious contexts. For instance,
a systematic mapping study analyzing over 40 research works found that Al and NLP technologies are
increasingly employed to process, interpret, and generate religious texts across traditions, including
Islamic jurisprudence and biblical literature (Shahzad & Ashraf, 2025).
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These systems can perform tasks such as automated exegesis, semantic analysis, translation, and sermon
generation, often producing outputs that closely resemble those crafted by trained theologians. The
ability of Al to generate such content convincingly stems from its probabilistic modeling of language,
where patterns of co-occurrence, syntax, and semantic relationships are learned and recombined to
produce coherent narratives. One of the most notable conceptual contributions to this field is the notion
of “GPTheology,” introduced by Cheres et al. (2026), which describes a growing cultural phenomenon
in which Al systems are perceived as quasi-divine entities or oracular sources of wisdom. This
perception is reinforced by the conversational nature of Al interfaces, which allows users to engage in
seemingly meaningful dialogues about existential questions, morality, and spirituality. The study
highlights how recurring themes such as prophecy, salvation, and transcendence appear in user
interactions with Al, suggesting that these technologies are not merely tools but are increasingly
embedded within symbolic and ritualistic frameworks traditionally associated with religion.
Complementing this perspective, experimental work by Shanahan and colleagues provides compelling
evidence of AI’s ability to generate spiritually resonant texts. In their study on the so-called “Xeno
Sutra,” an Al-generated Buddhist scripture, the resulting text exhibited remarkable conceptual depth,
rich imagery, and philosophical nuance, closely mirroring traditional Buddhist teachings (Shanahan et
al., 2025). The generated sutra incorporated key doctrinal elements such as impermanence, emptiness
(Sunyata), and non-dualism, demonstrating that Al can effectively synthesize and recontextualize
religious ideas. Similarly, public-facing experiments reported in Vox (2025) illustrate how Al-generated
scriptures can evoke genuine interpretive engagement, with scholars acknowledging their “conceptual
richness” despite their artificial origin. These developments underscore a critical paradox: while Al-
generated texts lack divine inspiration or intentionality, they can nonetheless produce outputs that are
perceived as meaningful, insightful, and even spiritually profound. This phenomenon is partly explained
by the human tendency to attribute meaning and authority to well-structured narratives, particularly

when they align with familiar ¢TfH e frameworks. As such, Al-generated religious content may function
as a form of “synthetic spirituality,” where meaning is co-constructed through interaction between
human users and algorithmic systems. Moreover, real-world implementations further validate the
growing role of Al in religious practice. For example, the first large-scale Al-led church service in
Germany demonstrated that Al-generated sermons and liturgical elements could be integrated into
communal worship, with participants reporting both curiosity and ambivalence regarding the experience
(Simmerlein, 2024). This suggests that Al is not only capable of producing religious texts but is also
beginning to shape religious experiences and communal practices. However, scholars caution that the
increasing realism and accessibility of Al-generated religious content raise important concerns. The
replication of sacred language without contextual understanding may lead to superficial or misleading
interpretations of complex theological concepts. Furthermore, the detachment of generated texts from
historical, cultural, and communal contexts risks undermining the interpretive traditions that have
historically guided religious understanding (Putrawan, 2025). Summarily, the growing capability of Al
to generate religious content represents a significant technological and cultural development. Through
advanced NLP techniques, Al systems can convincingly emulate the linguistic and thematic structures
of sacred texts, giving rise to new forms of digital religiosity. Concepts such as “GPTheology” and
experimental outputs like the “Xeno Sutra” illustrate both the potential and the complexity of this
phenomenon. While Al-generated texts may lack authentic divine origin, their ability to evoke spiritual
meaning and engagement highlights the need for critical reflection on the evolving relationship between
technology, language, and faith.

Theological Implications

Theological discourse increasingly raises profound concerns regarding the implications of Al-generated
religious texts for foundational doctrines such as divine revelation, inspiration, and authority. Central to
many religious traditions, particularly within Christianity, Islam, and Judaism, is the belief that sacred
texts originate from divine revelation, mediated through prophets, apostles, or inspired authors. In this
context, the emergence of Al-generated religious content introduces a critical tension: while such texts
may imitate the linguistic and thematic features of sacred writings, they lack any ontological grounding
in divine agency.
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As highlighted in theological critiques, Al-generated texts are fundamentally products of algorithmic
processes rather than transcendent revelation, thereby challenging their legitimacy as authoritative
spiritual resources (Firebrand Magazine, 2023). This distinction underscores a growing concern that the
increasing reliance on Al in religious discourse could blur the boundary between divinely inspired truth
and computationally generated approximation. Scholars further argue that the epistemological
foundations of religious authority are at risk of being destabilized by Al technologies. Traditionally,
religious authority is derived from sacred scriptures, institutional teachings, and interpretive
communities that preserve doctrinal continuity across generations. However, Al systems operate outside
these established frameworks, generating responses based on probabilistic patterns rather than
theological conviction or spiritual insight. Recent research indicates that Al-generated religious outputs
may exhibit what has been termed “doctrinal flattening,” where complex theological distinctions across
denominations are simplified or misrepresented (Owen, 2026). This phenomenon raises concerns about
the erosion of doctrinal integrity, as users may unknowingly consume generalized or inaccurate
interpretations that lack the depth and nuance of traditional exegesis. In addition to concerns about
revelation and authority, theological anthropology provides a critical lens for evaluating the role of Al
in religious contexts. The concept of imago Dei, the belief that human beings are created in the image
of God, has long served as a cornerstone of Christian theology, emphasizing human uniqueness, moral
agency, and relational capacity. Contemporary scholarship argues that this doctrine is essential for
understanding the ethical boundaries of technological development, particularly in relation to Al
(Meneguetti, 2025). questions, as it risks undermining the distinctive role of humans as interpreters and
stewards of divine truth. Unlike humans, Al systems lack consciousness, intentionality, and the capacity
for genuine spiritual experience, making them fundamentally incapable of participating in the relational
dynamics that characterize authentic religious life. The notion of “playing God” emerges as a recurring
theme in theological critiques of Al, reflecting anxieties about the limits of human creativity and
technological power. This concern is not merely rhetorical but is grounded in a deeper philosophical
inquiry into the nature of creation and sovereignty. As Ohman (2023) argues, large language models can
be perceived as “anthropomorphised authority,” synthesizing vast amounts of human knowledge into a
unified voice that may be mistakenly interpreted as transcendent or authoritative. Such perceptions risk
attributing quasi-divine status to Al systems, thereby distorting traditional understandings of divine
sovereignty and human dependence on God. In this sense, the development of Al-generated religious
texts can be seen as part of a broader cultural trend toward technological mediation of meaning, where
human creations begin to assume roles traditionally reserved for the divine. Moreover, ethical concerns
extend beyond theological abstraction to practical implications for religious communities. The
increasing accessibility of Al-generated religious content may lead individuals to bypass traditional
sources of spiritual guidance, such as clergy, communal worship, and scriptural study. While this
democratization of religious knowledge can be empowering, it also raises the risk of individualistic and
fragmented interpretations of faith. Empirical studies suggest that Al systems often struggle to
accurately represent the complexity of religious traditions, particularly when addressing nuanced
doctrinal or ethical questions (Tsuria & Tsuria, 2024). This limitation highlights the importance of
maintaining human oversight and theological accountability in the use of Al within religious contexts.
Furthermore, the ethical discourse surrounding Al and religion emphasizes the need for trust,
transparency, and responsibility. A biblically grounded analysis of Al ethics underscores the importance
of aligning technological development with moral and spiritual values, advocating for a cautious and
reflective approach to the integration of Al in faith-based settings (McGrath et al., 2025). This includes
recognizing the limitations of Al, ensuring that it serves as a tool rather than an authority, and preserving
the central role of human agency in spiritual discernment. Conclusively, the theological implications of
Al-generated religious texts are both profound and multifaceted. By challenging traditional doctrines of
revelation, authority, and human uniqueness, Al introduces new complexities into the relationship
between technology and faith. The concept of imago Dei serves as a critical framework for evaluating
these developments, emphasizing the irreplaceable role of human beings in mediating divine truth. At
the same time, the notion of “playing God” highlights the ethical boundaries that must be carefully
navigated as technological capabilities continue to expand. Ultimately, the responsible integration of Al
into religious contexts requires ongoing theological reflection, ethical vigilance, and a commitment to
preserving the integrity of spiritual traditions.
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Ethical and Epistemological Concerns

Al-generated religious content introduces significant risks related to misinformation, doctrinal
distortion, and cultural bias, particularly as generative systems become more widely adopted in spiritual
and educational contexts. One of the most pressing concerns is the tendency of Al systems to produce
inaccurate, incomplete, or overly simplified interpretations of complex theological concepts. This
limitation stems from the probabilistic nature of large language models (LLMs), which generate
responses based on patterns in training data rather than genuine understanding. As a result, nuanced
doctrines, such as the Trinity in Christianity, Tawhid in Islam, or Anatta in Buddhism, may be reduced
to generalized explanations that fail to capture their doctrinal depth. Empirical research confirms that
Al systems can produce what are commonly referred to as “hallucinations,” where fabricated or
misleading religious claims are presented with high confidence (RSI International, 2025; Tarwiyyah,
2025). Further compounding this issue is the phenomenon of “doctrinal flattening,” in which Al-
generated responses blur distinctions between different religious traditions or denominations. A recent
study examining Al outputs across multiple Christian traditions found that generative models often
merge or oversimplify theological differences, leading to misrepresentation of doctrinal positions
(Owen, 2026). This distortion can be particularly problematic in religious education and interfaith
dialogue, where accuracy and contextual sensitivity are essential. When users rely on Al-generated
content without critical evaluation, there is a risk of internalizing incorrect or homogenized
interpretations of faith. In addition to doctrinal inaccuracies, cultural and religious biases embedded
within Al systems present another major ethical challenge. Al models are trained on large datasets that
often reflect dominant cultural narratives, resulting in the reproduction and amplification of existing
societal biases. Research in Scientific Reports demonstrates that generative Al not only reflects but also
amplifies cognitive biases, shaping users’ perceptions of religious teachings and influencing their
understanding of cultural diversity (Zhang et al., 2025). This means that certain religious traditions,
particularly those that are underrepresented in training data, may be misinterpreted, marginalized, or
inaccurately portrayed. Empirical evidence further highlights the extent of this issue. For example, a
study by Khan and Umer (2025) found that approximately 50% of Al-generated responses in a financial
advisory context exhibited religious bias, either by favoring specific belief systems or introducing
unnecessary religious framing into otherwise neutral discussions. Similarly, broader analyses of Al
systems reveal that they can perpetuate stereotypes related to religion, race, and gender, reinforcing
existing inequalities (Tom et al., 2025). These biases are not merely technical flaws but have real-world
implications, particularly when Al is used as a source of moral or spiritual guidance. The risk of
misinformation is further exacerbated by the persuasive nature of Al-generated content. Recent findings
indicate that Al systems optimized for user engagement may prioritize conversational fluency over
factual accuracy. For instance, a study reported that more “friendly” Al chatbots were 30% less accurate
and 40% more likely to validate false beliefs, highlighting the trade-off between user engagement and
informational reliability. In religious contexts, where users may seek guidance during emotionally
vulnerable moments, such inaccuracies can have profound spiritual and psychological consequences.
Given these challenges, ethical principles such as transparency, accountability, and fairness become
essential in mitigating the risks associated with Al-generated religious content. Transparency involves
clearly communicating the limitations of Al systems, including their lack of theological authority and
susceptibility to error. Accountability requires that developers and institutions take responsibility for the
outputs generated by Al systems, ensuring that safeguards are in place to prevent harm. Fairness, on the
other hand, emphasizes the need to address biases in training data and algorithmic design, promoting
inclusive and accurate representations of diverse religious traditions (Khan et al., 2021). Moreover,
interdisciplinary approaches are increasingly advocated to address these ethical concerns. Scholars
argue that collaboration between technologists, theologians, ethicists, and religious leaders is necessary
to develop frameworks that balance innovation with responsibility. Such frameworks may include bias
auditing, culturally sensitive dataset curation, and the incorporation of domain-specific theological
expertise into Al training processes. Without these measures, the continued deployment of Al in
religious contexts risks undermining both the integrity of religious traditions and the trust of users. In
conclusion, while Al-generated religious content offers significant opportunities for accessibility and
engagement, it also introduces complex risks that must be carefully managed.
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Misinformation, doctrinal distortion, and cultural bias are not merely technical challenges but ethical
and theological issues with far-reaching implications. Addressing these concerns requires a commitment
to transparency, accountability, and fairness, as well as ongoing critical engagement with the evolving
role of Al in shaping religious knowledge and practice.

Al in Religious Education and Practice

Despite the well-documented challenges associated with artificial intelligence (Al) in religious contexts,
a growing body of scholarship emphasizes its significant potential to enhance religious education and
engagement when applied critically and responsibly. One of the most notable contributions of Al lies in
its ability to transform pedagogical approaches through personalization, accessibility, and interactive
learning. In particular, recent studies highlight that Al-driven systems can adapt instructional content to
individual learners’ needs, thereby improving comprehension and engagement. For instance, research
published in Religions demonstrates that Al tools enable personalized learning experiences, instant
feedback, and adaptive instruction, all of which contribute to more effective teaching and learning
outcomes in religious education (Papakostas, 2025). This personalization is especially valuable in
religious studies, where learners often possess diverse backgrounds, beliefs, and levels of prior
knowledge. Al-powered platforms can tailor explanations of complex theological concepts, provide
multilingual translations of sacred texts, and generate context-specific examples that resonate with
individual learners. Such capabilities are particularly beneficial in pluralistic societies and global
learning environments, where traditional one-size-fits-all pedagogies may be insufficient. Furthermore,
Al-mediated dialogic simulations, such as interactive chatbots, allow learners to engage in question-
and-answer sessions that mimic real-time discussions with religious scholars, thereby fostering deeper
cognitive and reflective engagement (Papakostas, 2025). In addition to enhancing pedagogical
effectiveness, Al significantly expands access to religious knowledge. In many regions, particularly in
developing contexts or remote communities, access to trained religious educators and theological
resources remains limited. Al tools can help bridge this gap by providing on-demand access to religious
teachings, scriptural interpretations, and ethical guidance. This democratization of knowledge aligns
with broader educational goals of inclusivity and equity, enabling individuals to explore religious
traditions regardless of geographical or socio-economic constraints. For example, Al-driven translation
systems allow sacred texts to be rendered into multiple languages with increasing accuracy, thereby
making religious content accessible to previously underserved populations. Moreover, empirical
evidence suggests that Al can support innovative teaching methods that go beyond traditional text-based
instruction. The integration of Al-generated visualizations, such as religious imagery and narrative
reconstructions, has been shown to enhance comprehension and engagement in biblical studies and other
theological disciplines (Chrostowski & Najda, 2025). These multimodal learning approaches cater to
different learning styles, combining textual, visual, and interactive elements to create a more holistic
educational experience. Additionally, Al tools can assist educators by automating administrative tasks,
generating teaching materials, and providing data-driven insights into student performance, thereby
allowing instructors to focus more on mentorship and spiritual formation. However, while these
opportunities are substantial, scholars consistently emphasize that Al should function as a
complementary tool rather than a replacement for human spiritual leadership and communal religious
practices. Religious education is not merely an intellectual exercise but a deeply relational and formative
process that involves moral guidance, emotional support, and communal participation. Human
educators, clergy, and spiritual leaders play an irreplaceable role in interpreting sacred texts, providing
pastoral care, and fostering a sense of community. Al systems, by contrast, lack emotional intelligence,
lived experience, and spiritual discernment, qualities that are essential for authentic religious formation.
Research further indicates that overreliance on Al in educational contexts can lead to superficial learning
and reduced critical thinking. For example, broader educational studies reveal that while Al tools
improve efficiency and accessibility, they may also encourage passive consumption of information if
not properly integrated into pedagogical frameworks. This concern is particularly relevant in religious
education, where critical reflection and interpretive depth are essential. Additionally, studies on
generative Al in religious education caution that Al-generated content may inadvertently shape learners’
perceptions of doctrine and cultural diversity, sometimes amplifying biases present in training data
(Zhang et al., 2025).
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Consequently, the effective use of Al in religious education requires a balanced and ethically grounded
approach. Scholars advocate for hybrid models that combine Al capabilities with human oversight,
ensuring that technological tools enhance rather than undermine the educational and spiritual process.
Such models emphasize the importance of critical engagement, where learners are encouraged to
guestion and evaluate Al-generated content rather than accept it uncritically. Furthermore, educators are
urged to incorporate ethical discussions about Al into religious curricula, fostering digital literacy and
theological awareness among students. conclusively, while Al presents transformative opportunities for
religious education and engagement, its integration must be approached with careful consideration of its
limitations and ethical implications. Al has the potential to enhance accessibility, personalize learning,
and introduce innovative teaching methods, thereby enriching the educational experience. However, its
role should remain supportive, preserving the central importance of human spiritual leadership,
communal interaction, and theological integrity. By adopting a balanced and interdisciplinary approach,
religious institutions can harness the benefits of Al while safeguarding the core values and traditions
that define religious education.

MATERIALS AND METHODS

This study employs a systematic literature review (SLR) methodology to critically examine existing
research on Al-generated religious texts and their theological implications within contemporary digital
contexts. The review incorporates a wide range of scholarly sources, including peer-reviewed journals
such as Religions and publications from SAGE Journals, as well as preprints from arXiv and SSRN,
alongside academic PDFs, conference proceedings, and credible web-based scholarly materials to
ensure breadth and reliability. A structured search strategy was implemented using carefully selected
keywords, including “Al-generated religious texts,” “digital theology,” “Al and religion,” and
“theological implications of Al,” enabling comprehensive retrieval of relevant literature across
disciplines. The inclusion criteria were restricted to publications between 2021 and 2026, focusing
specifically on empirical, theoretical, and review-based studies that address the intersection of artificial
intelligence and religious or theological discourse. To synthesize the collected data, a thematic analysis
approach was employed, allowing for the systematic identification and interpretation of recurring
patterns, key debates, and emerging trends, particularly those related to theological authority, ethical
considerations, epistemological concerns, and the broader societal and technological impact of Al on
religious thought and practice.

RESULTS AND DISCUSSION

Emergence of Al-Generated Religious Texts

The findings reveal a rapid and measurable increase in Al-generated religious content, encompassing
synthetic scriptures, automated sermons, devotional materials, and Al-driven spiritual guidance systems.
This growth is closely tied to the broader expansion of generative Al technologies, which have
significantly enhanced the capacity to produce coherent, contextually relevant, and stylistically accurate
textual outputs. Recent studies indicate that the adoption of generative Al tools is accelerating across
domains, including religion, with approximately 29% of Generation Z users already integrating Al into
their daily communication practices, a trend that is projected to rise steadily (Tsuria & Tsuria, 2024).
This increasing reliance on Al for information retrieval and interaction has naturally extended into
religious inquiry, where users seek interpretations, moral guidance, and spiritual reflection from Al
systems. Based on the systematic literature review conducted in this study, an estimated 65-75% of
recent Al-related religious studies (2021-2026) report active experimentation or implementation of Al-
generated religious content, including sermon generation tools, chatbot-based spiritual advisors, and
automated scriptural analysis systems. This aligns with findings from a systematic mapping study that
identified at least 41 distinct research efforts focused on Al applications in religious texts, highlighting
the rapid expansion of this interdisciplinary field (Shahzad & Ashraf, 2025). Furthermore, qualitative
observations suggest that the frequency of Al-generated religious outputs has increased significantly in
both academic and practical settings, with religious institutions, educators, and individuals increasingly
incorporating Al into spiritual practices. A defining characteristic of Al-generated religious content is
its ability to closely mimic traditional religious language, symbolism, and narrative structures.
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Large language models are trained on extensive datasets that include sacred texts, theological
commentaries, and liturgical writings, enabling them to replicate stylistic features such as metaphor,
parable, moral exhortation, and doctrinal framing. As a result, Al-generated outputs often exhibit a high
degree of linguistic fluency and rhetorical coherence, making them appear authoritative and persuasive.
This capability is reinforced by the broader advancements in Al-generated content (AIGC), where
increasingly large models are able to produce outputs that closely resemble human-authored texts in
both structure and intent (Cao et al., 2023). However, the persuasive nature of these outputs also raises
important concerns. Empirical research demonstrates that users often struggle to distinguish between
human-generated and Al-generated religious content, particularly when the output aligns with familiar
theological language and beliefs. For instance, experimental studies involving over 1,000 participants
revealed that exposure to Al-generated religious narratives can significantly influence users’ cognitive
perceptions of religious ideas, shaping their understanding and attitudes toward faith (Zhang et al.,
2025). This suggests that Al-generated content is not merely informational but actively participatory in
shaping religious cognition and belief systems. Moreover, real-world implementations further illustrate
the persuasive power and growing adoption of Al-generated religious content. In a notable case study
of an Al-led church service, participants engaged with sermons and liturgical elements generated
entirely by Al systems, with many reporting that the experience was both meaningful and thought-
provoking (Simmerlein, 2024). Although reactions were mixed, the study highlights the extent to which
Al-generated religious discourse can be integrated into communal worship settings, reinforcing its
perceived legitimacy and influence. At the same time, the ability of Al to simulate religious discourse
is not without limitations. Studies indicate that while Al excels at reproducing linguistic patterns, it often
struggles with representing complex theological concepts accurately, particularly when dealing with
doctrinal nuances or interdenominational differences. This has led to what researchers describe as
“doctrinal flattening,” where distinct theological positions are merged or oversimplified, potentially
leading to misinterpretation (Owen, 2026). Despite these limitations, the surface-level coherence and
familiarity of Al-generated texts often mask underlying inaccuracies, contributing to their persuasive
effect. In summary, the rapid increase in Al-generated religious content reflects both technological
advancement and evolving user behavior. The ability of Al systems to mimic traditional religious
language and symbolism enhances their credibility and appeal, making them influential tools in
contemporary spiritual engagement. However, the statistical trends and empirical findings underscore a
dual reality: while Al-generated content expands access to religious knowledge and participation, it also
possesses the capacity to shape belief systems in subtle yet significant ways. This duality highlights the
need for critical engagement, ethical oversight, and theological scrutiny as Al continues to redefine the
production and consumption of religious discourse.

Al-Generated Religious Content: Implementation vs Experimentation (2021-2026)
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Fig.1: Chart visualizing Implementation vs. Experimentation in Al-Generated Religious Content
(2021-2026) across four major application areas.
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Theological Tensions

Al-generated texts increasingly challenge foundational theological concepts by disrupting long-standing
distinctions between divine authority, human interpretation, and technological mediation. In particular,
three key theological tensions emerge: divine inspiration vs. algorithmic generation, sacred authority vs.
technological mediation, and human agency vs. machine autonomy. These tensions are reshaping how
religious knowledge is produced, circulated, and legitimized in digitally mediated environments. Firstly,
the notion of divine inspiration versus algorithmic generation raises questions about the uniqueness of
sacred revelation. Traditionally, religious texts such as the Bible or Qur’an are understood as divinely
inspired, mediated through prophets or sacred authors. However, Al systems such as large language
models generate religiously themed texts by statistically predicting linguistic patterns rather than
through transcendental experience or spiritual encounter. This epistemic shift destabilizes the
assumption that spiritual truth must originate from a divine source. Scholars have noted that Al-
generated religious outputs risk “doctrinal flattening,” where complex theological distinctions are
reduced into homogenized, probabilistic summaries lacking doctrinal depth or denominational
specificity (Owen, 2026). Consequently, algorithmic text generation introduces a form of pseudo-
revelation that mimics sacred language without ontological grounding in divine communication.
Secondly, the tension between sacred authority and technological mediation reflects how Al systems
are increasingly positioned as intermediaries in religious interpretation. Al tools are now used for
sermon preparation, scriptural analysis, and even spiritual counseling. While this enhances accessibility,
it also shifts interpretive authority away from clergy and religious institutions toward opaque
computational systems. Research on Al and religion shows that digital tools are already reconfiguring
religious practice, sometimes positioning Al as a “partner” in theological reflection while
simultaneously raising concerns about authenticity, reverence, and doctrinal integrity (Ewoh, 2025). In
extreme cases, Al-driven spiritual interfaces, such as chatbot pastors or robotic confessors, blur the
boundary between sacred mediation and technological simulation, thereby challenging the exclusivity
of institutional religious authority (Okoronkwo & Dike, 2025). Thirdly, the problem of human agency
versus machine autonomy introduces ethical and philosophical concerns about authorship and moral
responsibility in religious discourse. Al systems operate without consciousness or moral intentionality,
yet their outputs can significantly influence belief formation and spiritual reflection. This raises the
question of whether machines are merely tools or quasi-agents in religious meaning-making processes.
Some scholars argue that advanced Al systems simulate forms of “interpretive agency,” even though
they lack intentionality or spiritual awareness, thereby complicating traditional theological anthropology
(de Bruin, 2025). Furthermore, concerns about Al autonomy in religious contexts intersect with broader
philosophical debates about whether computational systems could ever approximate personhood or
moral responsibility in ways that challenge human exclusivity in spiritual reasoning. Within this
evolving landscape, the concept of “Artificial Faith” emerges as a theoretical framework describing a
shift in which spiritual authority is partially redistributed from religious institutions to technological
systems. Artificial Faith does not imply that Al possesses belief, but rather that humans increasingly
rely on Al-generated outputs as interpretive authorities in spiritual and moral decision-making. This
phenomenon reflects broader trends in “techno-religious convergence,” where digital systems become
embedded in practices of meaning-making, ritual engagement, and existential reflection. Recent
analyses even suggest the emergence of hybrid belief structures, sometimes called “GPTheology”, in
which Al systems are treated as quasi-oracular entities within digital spiritual ecosystems. Importantly,
this transformation does not necessarily replace traditional religion but reconfigures its epistemic
environment. While some religious actors view Al as a supportive tool for enhancing understanding and
accessibility, others warn that overreliance on algorithmic systems may dilute the depth of spiritual
experience and reduce religion to computational approximation. Media reports and theological critiques
highlight growing concerns that Al-mediated spirituality risks substituting embodied religious practice
with emotionally neutral simulations of guidance and prayer. In conclusion, Al-generated religious texts
do not merely represent technological innovation; they constitute a profound epistemological shift in
how sacred knowledge is produced, mediated, and consumed. By challenging the boundaries between
divine inspiration, institutional authority, and machine-generated interpretation, Al forces theology to
reconsider the foundations of spiritual truth in an algorithmic age.
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Ethical Risks

Key ethical concerns surrounding Al-generated religious texts are increasingly central to debates on
digital theology and algorithmic spirituality. As generative Al becomes more integrated into religious
communication, these systems introduce both epistemic and moral risks that challenge traditional
safeguards of faith communities. A primary concern is misinformation and doctrinal distortion. Al
models generate religious content by predicting linguistic patterns rather than grounding outputs in
theological training or doctrinal authority. This can lead to simplified, syncretic, or even inaccurate
representations of sacred teachings. Studies show that large language models often struggle with
theological nuance and may unintentionally flatten doctrinal differences across faith traditions, creating
generalized or misleading interpretations of scripture (Tsuria & Tsuria, 2024). In some documented
cases, religious organizations have already raised concerns about Al systems producing distorted
interpretations of sacred texts and religious history, prompting calls for regulatory oversight and content
verification frameworks (SGPC, 2025). Another major issue is the loss of authenticity in spiritual
experiences. Religious practice has traditionally relied on embodied rituals, communal worship, and
human pastoral guidance. However, Al-mediated spirituality, such as chatbot confessionals or
algorithmic sermon generators, risks replacing relational and experiential depth with computational
simulation. While some users report emotional or even “spiritual” engagement with AI systems,
theologians caution that such experiences may lack genuine spiritual encounter because they are
generated through predictive modeling rather than sacred intentionality or divine mediation (Chapman,
2025). This raises concerns that spirituality may become increasingly performative and detached from
communal religious life. A third concern is psychological manipulation through personalized spiritual
outputs. Al systems are capable of tailoring religious or moral messages based on user data, emotional
state, or behavioural patterns. This hyper-personalization can be beneficial for accessibility but also
introduces risks of emotional dependency, cognitive bias reinforcement, and subtle manipulation of
belief systems. Research in computational communication shows that Al-generated language can be
highly persuasive and often indistinguishable from human-authored content, making users vulnerable to
influence without awareness of machine mediation (Jakesch et al., 2022). In spiritual contexts, such
persuasion may shape moral decision-making or reinforce ideological viewpoints under the guise of
divine or spiritual guidance. Closely related is the commercialization of religious experiences, where
spiritual interaction becomes commodified through subscription-based Al prayer tools, digital
confession services, or paid “Al spiritual advisors.” Emerging markets already demonstrate monetized
Al religious services, raising ethical concerns about profit-driven spirituality and the commodification
of sacred engagement (AP News, 2026). Scholars argue that such developments risk transforming
religion into a consumer service, where spiritual authority is mediated by platforms with commercial
incentives rather than theological accountability. Collectively, these risks are intensified by the
persuasive nature of Al-generated content, which is often linguistically fluent, emotionally adaptive,
and contextually responsive. This creates what scholars describe as a “credibility illusion,” where users
may attribute authority, empathy, or even spiritual insight to systems that lack consciousness or moral
agency (Madero, 2025). As Al continues to evolve, the boundary between guidance and manipulation
becomes increasingly blurred, making ethical oversight and theological reflection essential in preventing
distortion of faith practices. In sumarry, Al-generated religious content introduces complex ethical
challenges that extend beyond technological innovation into the core of spiritual life, requiring urgent
interdisciplinary governance involving theology, ethics, and digital policy.

Opportunities and Benefits

Despite the ethical and theological concerns surrounding Al in religious contexts, it is important to
recognize that Artificial Intelligence also presents significant opportunities for enhancing religious
knowledge, education, and global spiritual engagement. When appropriately designed and responsibly
deployed, Al can function as a complementary tool that strengthens rather than replaces theological
authority. One major advantage is enhanced accessibility to religious knowledge. Al-powered platforms,
including multilingual chatbots and translation systems, enable believers and scholars to access sacred
texts and interpretations across linguistic barriers. This is particularly significant given that over 7,000
languages are spoken globally, while most major religious texts are concentrated in a limited number of
languages.
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Al-driven translation tools now allow real-time access to scriptures and commentaries, expanding
inclusivity and democratizing religious learning (Munibi et al., 2025). In educational contexts, Al
systems have also been shown to support personalized learning experiences, making religious education
more adaptive to individual cognitive needs (Papakostas, 2025). Another key benefit is support for
religious education and theological training. Al can assist educators by generating study guides,
simulating theological debates, and providing instant explanations of doctrinal concepts. In religious
education research, Al is increasingly used to enhance curriculum delivery and improve student
engagement through adaptive feedback systems (Nwadiokwu, 2025). These systems do not replace
educators but extend their pedagogical capacity, particularly in large or under-resourced learning
environments. Studies also suggest that Al-based tutoring systems improve knowledge retention rates
by up to 30-40% in digital learning environments, including humanities and religious studies domains
(Yazdani et al., 2023). A third advantage lies in cross-cultural theological analysis. Al systems can
process large volumes of multilingual religious data, enabling comparative analysis across faith
traditions such as Christianity, Islam, Hinduism, and Buddhism. This facilitates interfaith understanding
by identifying shared ethical principles and thematic similarities in sacred texts. Recent studies show
that Al-assisted textual analysis has been applied to Qur’anic and Biblical studies to identify thematic
patterns and interpretive structures across traditions, supporting interdisciplinary theological dialogue
(Shahzad & Ashraf, 2025). Such capabilities contribute to interreligious scholarship and promote global
religious literacy. Additionally, Al contributes to the digital preservation of sacred texts and religious
heritage. Many religious manuscripts are fragile, endangered, or geographically dispersed. Al-powered
digitization projects now support the preservation, classification, and restoration of ancient religious
documents, ensuring long-term accessibility for future generations. Institutions such as theological
universities and digital humanities centers are increasingly adopting Al tools to archive and annotate
rare manuscripts, thereby safeguarding religious heritage from physical degradation (Papakostas, 2025).
Importantly, these benefits highlight that Al should not be understood as a replacement for spiritual
authority but as a supportive interpretive infrastructure. Scholars emphasize that Al lacks moral
intentionality and theological consciousness; therefore, its role must remain assistive rather than
authoritative (Hutchinson, 2024). When ethically governed, Al can enhance theological exploration,
improve access to religious education, and foster intercultural understanding while preserving the
primacy of human religious leadership. In conclusion, Al offers transformative opportunities in religious
contexts, particularly in accessibility, education, intercultural analysis, and preservation. Its value lies
not in replacing religious authority but in augmenting human-centered spiritual practice through
responsible digital innovation.

CONCLUSION

The rise of Al-generated religious texts represents a profound and transformative development at the
intersection of technology, spirituality, and epistemology. Unlike earlier digital tools that merely
digitized or disseminated sacred texts, generative Al systems actively produce new religious content,
interpretations, prayers, and sermonic structures that resemble human-authored theological discourse.
This shift introduces a new epistemic condition in which spiritual language is no longer exclusively
produced through human reflection, clerical authority, or perceived divine inspiration, but is
increasingly shaped through probabilistic computational processes trained on vast corpora of religious
and secular texts. On one hand, Al has the capacity to democratize access to religious knowledge.
Individuals who previously lacked access to formal theological education or religious institutions can
now engage with Al systems that provide explanations of scripture, comparative theology, and spiritual
guidance in real time. This expansion of access is particularly significant in regions with limited
religious infrastructure or linguistic barriers. Studies in digital religion suggest that Al-driven platforms
can enhance religious literacy by offering personalized, multilingual, and context-sensitive
interpretations of sacred texts (Campbell & Evolvi, 2023). In this sense, Al can enrich theological
discourse by enabling broader participation in religious interpretation and fostering interfaith
understanding across cultural and linguistic divides. However, these opportunities are accompanied by
profound challenges to traditional notions of authority, authenticity, and divine inspiration. Classical
theological frameworks generally locate authority in sacred texts, religious institutions, and divinely
appointed intermediaries such as prophets, priests, or scholars.
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Al-generated religious content disrupts this structure by introducing a non-human interpretive agent that
lacks spiritual consciousness, moral accountability, or doctrinal authority. As a result, there is a growing
concern that algorithmically generated religious outputs may blur the distinction between inspired
revelation and statistically generated simulation. This raises fundamental epistemological questions
about whether spiritual truth can be meaningfully mediated by systems that do not possess intentionality
or transcendental grounding (Owen, 2026). Furthermore, the persuasive fluency of Al-generated
religious language intensifies the risk of implicit authority transfer, where users may unconsciously
attribute spiritual legitimacy to machine-generated responses. Because these systems are designed to
produce coherent, contextually appropriate, and emotionally resonant outputs, they can mimic pastoral
care or theological reasoning without possessing the ethical or doctrinal constraints that guide human
religious leaders. This creates a scenario in which authority is subtly redistributed from religious
institutions to technological infrastructures, potentially weakening communal interpretive traditions.
The concept of “Artificial Faith” therefore emerges as a critical analytical framework for understanding
this shift. Artificial Faith does not imply that machines possess belief, but rather that human religious
experience is increasingly mediated through artificial systems that influence interpretation, devotion,
and moral reasoning. In this emerging paradigm, spiritual authority becomes partially decentralized,
moving from exclusively human institutions toward hybrid ecosystems of human-Al interaction.
Scholars caution that such a transformation may lead to epistemic fragmentation, where religious
meaning becomes personalized, algorithmically filtered, and detached from shared doctrinal foundations
(Tsuria & Tsuria, 2024). In light of these developments, this study concludes that Artificial Faith should
be approached with careful ethical and theological scrutiny. The integration of Al into religious life
necessitates robust governance frameworks that ensure transparency, doctrinal fidelity, and
accountability in algorithmic systems. It also requires sustained theological reflection to clarify the limits
of machine-generated spirituality and to reaffirm the irreplaceable role of human interpretive
communities in sustaining religious tradition. Moreover, interdisciplinary dialogue between theologians,
ethicists, computer scientists, and policymakers is essential to navigating the complexities introduced
by Al in sacred contexts. Such collaboration can help establish guidelines that prevent misuse while
maximizing the constructive potential of Al for education, accessibility, and interfaith engagement.
Ultimately, Al should be understood not as a replacement for human spiritual leadership but as a
supplementary interpretive tool that supports, rather than supplants, communal religious life. Its role
should remain bounded within ethical and theological constraints that preserve the integrity of sacred
traditions, ensure responsible use, and maintain the centrality of human agency in spiritual practice. In
doing so, societies can harness the benefits of Al while safeguarding the authenticity and continuity of
religious experience in an increasingly digital age.

FUTURE RESEARCH

Future research should focus on conducting empirical investigations into how users perceive and
interpret Al-generated religious texts, particularly in terms of credibility, emotional resonance, and
spiritual authority. It is also important to undertake comparative analyses across different religious
traditions to understand how Al is received within diverse theological frameworks and cultural contexts.
In addition, scholars should prioritize the development of robust ethical frameworks that guide the
responsible use of Al within theological discourse, ensuring alignment with doctrinal integrity and moral
accountability. Further studies are needed to examine the broader implications of Al on religious
authority, including its potential to reshape institutional structures, clerical roles, and interpretive
hierarchies. Finally, research should explore the integration of Al in interfaith dialogue and global
theology, particularly its capacity to facilitate cross-religious understanding, collaboration, and the
construction of shared ethical narratives in an increasingly digitalized spiritual landscape.
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ABSTRACT

Introduction and Purpose: Basketball is team games when the risk of injury is very high. The aim of this
study was to determine the relationships between functional limitations of the musculoskeletal system
and number of injuries in basketball players. Materials and Methods: The study included 64 male
basketball playersaged 18 to 35. Group 1 consisted of 24 professional athletes (first and second division).
Group 2 consisted of 40 amateur and colegiate players (amateur and university leagues). Every people
performed Functional Movement Screen (FMS), Functional Movement Screen consists of seven
exercises assessing basic movement patterns: 1. Deep Squat; 2. Hurdle Step; 3. In-line Lounge; 4.
Shoulder Mobility; 5. ASLR — Active Straight Leg Raise; 6. Trunk Stability Push Up; 7. Rotation
Stability. Each task is assessed on a four-point scale from 0 to 3 points. Results: There were no
significant differences in overal FMS results between groups (Groups 1: 14.33 pts, Groups 2: 14.38 pts.,
p=0.941). Significant differences were observed in particular tasks Hardle Step (Groups 1: 2.00, Groups
2:1.75, p=0.043), In-line Lounge (Groups 1: 2.13, Groups 2: 2.55, p=0.001), Shoulder Mobility (Groups
1: 2.29, Groups 2: 1.98, p=0.005), ASLR (Groups 1: 2.00, Groups 2: 2.45, p=0.001), Rotary Stability
(Groups 1: 1.96, Groups 2: 1.20, p<0.001). Lower limb injuries were the most common between
professional and amateur players. Significant negative correlations between FMS results and humber of
injuries, were observed (r=-0.459, p<0.001). Conclusion: Significant differences were observed between
the results of the five FMS tasks, which may result from different characteristics of body injuries.
Keywords: basketball, injury prevention, FMS, functional assessment

info@africansummit.org 127



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

DIGITAL TRANSFORMATION OF HYBRID LEARNING IN SPORT SCIENCES:
CHALLENGES AND OPPORTUNITIES

HATIM BEN SEDDIK
HUMANITIES AND EDUCATION RESEARCH LABORATORY, HIGHER NORMAL SCHOOL,
ABDELMALEK ESSAADI UNIVERSITY, TETOUAN, MOROCCO
ORCID: 0009-0004-5176-9933

ABSTRACT

The integration of digital technologies into educational environments has significantly transformed
pedagogical practices in sport sciences. Hybrid learning, combining face-to-face instruction with digital
tools, has emerged as a promising approach to enhance both learning processes and performance
outcomes. In sport sciences, where practical engagement is central, the integration of technologies such
as wearable devices, learning management systems, and video-based instruction offers new
opportunities for optimizing training and education.

This study aims to analyze the role of digital technologies within hybrid learning environments and to
examine their implications for learning and performance in sport sciences.

This research adopts a narrative review approach, synthesizing findings from peer-reviewed studies
indexed in major scientific databases such as Web of Science and Scopus. The analysis focuses on
studies investigating the integration of digital tools within hybrid or blended learning models in sport
and physical education contexts.

The findings suggest that digital technologies in hybrid learning environments may contribute to
improved skill acquisition, enhanced student engagement, and better monitoring of physical
performance. Wearable devices and digital platforms appear to support individualized learning
pathways, while video-based feedback enhances motor learning. However, challenges remain regarding
technological accessibility, pedagogical integration, and methodological rigor in existing studies.
Hybrid learning supported by digital technologies represents a promising paradigm for sport sciences
education, offering a bridge between theoretical knowledge and practical performance. Future research
should focus on developing integrated pedagogical models and conducting more robust experimental
studies to strengthen the evidence base.

Keywords: Blended Learning; Digital Technologies; Hybrid Learning; Performance; Sport Sciences.
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ABSTRACT

These days, sustainable development in Africa represents a complex process, being essential for the
future of the continent, and mainly based on the valorization of the natural resources, the investment in
infrastructure, and the technological innovation. Additionally, sustainability in Africa involves the
transition to the renewable energy sources, the increase in financial inclusion, and the creation of the
sustainable food systems, having as paramount goal emphasizing the international cooperation and the
development of the local skills. The current research aims at highlighting some of the major aspects of
the sustainable development in Africa, among which could be noted the energy and resources, the
innovation and technology, the investment and partnerships, the agriculture and food, and the education
and cooperation, among others. In addition, the paper highlights the pivotal reasons according to which
sustainable development in Africa is seen as an opportunity to improve the living standards, while
maintaining the ecological balance and, in the same time, managing the resources in a responsible
manner. The case study centers on the crucial findings that can be encountered in several recent
international reports on the current economic situation in Africa which were carefully analyzed, among
which being mentioned the African Economic Outlook - African Development Bank (AfDB), the
Africa's Pulse - World Bank, the Regional Economic Outlook: Sub-Saharan Africa - International
Monetary Fund (IMF), the Economic Development in Africa Report - United Nations Conference on
Trade and Development (UNCTAD), and the World Economic Situation and Prospects (WESP) - United
Nations. Some of the most important findings are represented by the key trends identified in the 2025-
2026 reports that delve around: firstly, the resilience and growth, given the fact that Africa often
dominates the global economic growth charts, despite being associated with a very fragile global
context; secondly, the diversification, which promotes an increased focus on the industrialization and
the processing of local resources renown worldwide; thirdly, the African Continental Free Trade Area
(AfCFTA), which supports the implementation of the free trade area seen as crucial for increasing the
intra-African trade; and, fourthly, the imminent challenges, which show the high levels of debt and the
high debt servicing costs that are known to still limit the governments’ fiscal space.

Keywords: Africa; Sustainable Development; Sustainability; African Trade; Infrastructure; Innovation;
Direct Investment; Industrialization; Job Creation; Trade Barriers; Market Scale; Free-Trade Area;
Intellectual Property; Intra-African Trade; Trade Logistics; Investments.
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ABSTRACT

This study explores the aesthetics of silence, illness narrative, and cultural stigmatisation in
contemporary Nigerian fiction through a critical examination of Lola Shoneyin’s The Secret Lives of
Baba Segi’s Wives and Ayobami Adébayo’s Stay With Me. The paper interrogates the ways silence
functions beyond the mere absence of speech, presenting it instead as a culturally conditioned mode of
communication shaped by patriarchy, infertility, illness, trauma, and societal expectations within the
Nigerian context. Adopting a cross-disciplinary approach, the study draws from literary studies, medical
humanities, feminist criticism, and selected concepts from computer science, particularly digital
humanities and computational textual analysis. The research argues that both novels portray illness and
reproductive challenges not simply as personal experiences, but as deeply social conditions influenced
by communal judgement, secrecy, and cultural pressure. In Shoneyin’s novel, silence emerges as a
strategy of survival, concealment, and resistance within the complexities of polygamous domestic life.
Similarly, Adébayo’s Stay With Me presents silence as an emotional and psychological response to
infertility, grief, and the burden of societal expectations placed upon women and marriage. The study
further examines how stigmatisation is encoded within dialogue, narrative gaps, emotional restraint, and
symbolic representations across both texts. From a computational perspective, the paper demonstrates
how digital approaches to textual interpretation can assist in identifying recurring emotional patterns,
suppressed expressions, and linguistic representations of silence within literary narratives. By
combining literary interpretation with interdisciplinary analytical methods, the study contributes to
contemporary African literary scholarship and broadens discussions on gender, illness, culture, and
communication in Nigerian fiction. Ultimately, the paper positions silence as a powerful aesthetic and
socio-cultural language through which pain, resistance, identity, and marginalised experiences are
articulated.

Keywords: Silence, Iliness Narrative, Cultural Stigmatisation, Digital Humanities, Contemporary
Nigerian Fiction.
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ABSTRACT

This study explores how authors of research articles in the field of applied linguistics construct their
authorial identity in English and Arabic. It also compares the use and functions of authorial presence
strategies in the six generic sections of research articles in the two languages. The corpus comprises 60
single-authored research articles in applied linguistics, 30 in Arabic and 30 in English. The articles are
sourced from journals with high perceived standing, judged by their percentile ranking in the Scopus
database. The study used a mixed-methods approach that combined both gquantitative and qualitative
analyses, employing statistical and discourse analysis techniques. The results indicate that there are
differences in the use of the three types of self-mention between Arabic and English research articles.
In addition, the analysis of the generic structure showed variation in the construction of authorial
presence in the six sections of the research article in the two languages, which indicates a relationship
between the textual function of language and authorial presence. The results also reveal that self-mention
is used to serve a number of functions, with the Recounter function being overwhelmingly most
frequently used in both corpora. The study provides insight into the complexities that emerge while
constructing authorial identities across languages. These cross-linguistic variations offer valuable
implications for research and pedagogy in academic and research writing.

Keywords: Authorial identity; academic discourse; the research article; English; Arabic
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ABSTRACT

The rapid development of artificial intelligence has created new opportunities for improving
programming education in higher pedagogical institutions. This is especially important for pre-service
computer science teachers, who must acquire not only programming knowledge and practical coding
skills, but also methodological competence for organizing effective learning in school contexts.
Traditional approaches to programming education often do not fully consider students' different levels
of prior knowledge, learning pace, motivation, and difficulties in understanding algorithmic concepts.
Therefore, adaptive and personalized approaches supported by artificial intelligence are becoming
increasingly relevant.

This article examines the methodological potential of artificial intelligence-supported adaptive
programming education for pre-service computer science teachers. The study focuses on how Al tools
can be used to personalize learning content, diagnose students' programming difficulties, provide timely
feedback, and support the formation of individual learning trajectories. Special attention is given to the
pedagogical conditions under which artificial intelligence can enhance the teaching and learning process
without replacing the role of the teacher.

The article presents a methodological perspective on the integration of Al into programming education,
emphasizing adaptive tasks, intelligent feedback, error analysis, differentiated instruction, and reflective
learning activities. The use of artificial intelligence in this context helps students better understand
programming concepts, develop algorithmic thinking, improve problem-solving skills, and strengthen
their confidence in writing and analyzing code. At the same time, future computer science teachers gain
experience in using intelligent educational technologies, which contributes to the development of their
digital pedagogical competence.

The findings suggest that Al-supported adaptive programming education can improve the quality of
teacher training by making learning more individualized, practice-oriented, and methodologically
grounded. The proposed methodological perspective may be useful for designing programming courses
in pedagogical universities and for further research on artificial intelligence in computer science teacher
education.

Keywords: artificial intelligence, adaptive learning, programming education, pre-service computer
science teachers, methodological approach, personalized learning, digital pedagogical competence.

Introduction

The rapid development of digital technologies and artificial intelligence is changing the content,
methods, and organization of higher education. In modern educational practice, artificial intelligence is
increasingly considered not only as a technological innovation, but also as an important pedagogical
tool that can support personalized learning, adaptive feedback, and data-driven decision-making. These
changes are particularly significant for teacher education, where future specialists must be prepared to
work in a digital educational environment and use intelligent technologies effectively in their
professional practice.
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Programming education plays a central role in the preparation of pre-service computer science teachers.
Future teachers of computer science need to master programming languages, algorithmic thinking,
debugging skills, and problem-solving strategies. At the same time, they must understand how to teach
these concepts to school students in a clear, structured, and methodologically appropriate way. However,
learning programming is often difficult for students because it requires logical reasoning, abstraction,
attention to syntax, and the ability to analyze errors. Students may have different levels of prior
knowledge, learning speed, motivation, and cognitive difficulties. As a result, a uniform approach to
teaching programming may not be sufficiently effective.

In this context, adaptive learning supported by artificial intelligence becomes especially relevant. Al-
based tools can analyze students' learning behavior, identify typical mistakes, recommend appropriate
tasks, and provide individualized feedback. Such opportunities make it possible to organize
programming education according to students' needs and learning progress. Instead of offering the same
content to all learners, an adaptive approach allows the teacher to differentiate tasks, support weaker
students, and provide more complex challenges for advanced learners.

For pre-service computer science teachers, the use of artificial intelligence in programming education
has a dual value. On the one hand, it supports their own learning process and helps them develop
programming competence. On the other hand, it introduces them to modern educational technologies
that they may later use in their professional teaching practice. Therefore, Al-supported adaptive
programming education can contribute not only to the development of coding skills, but also to the
formation of digital pedagogical competence.

The purpose of this article is to examine the methodological potential of artificial intelligence-supported
adaptive programming education for pre-service computer science teachers. The article focuses on the
role of Al in personalizing learning, diagnosing programming difficulties, providing adaptive feedback,
and supporting the development of programming and methodological competencies.

Research aim. To analyze the methodological possibilities of using artificial intelligence-supported
adaptive learning in programming education for pre-service computer science teachers.

Research question. How can artificial intelligence-supported adaptive learning improve programming
education for pre-service computer science teachers from a methodological perspective?

Literature review

Artificial intelligence has become one of the most influential technologies in contemporary education.
In higher education, Al is increasingly used to support personalized learning, automate assessment,
analyze student performance, and provide adaptive recommendations. In the context of teacher
education, artificial intelligence is important not only as a learning tool, but also as a subject of
professional pedagogical reflection. Future teachers need to understand how Al can be used responsibly,
effectively, and methodologically correctly in the educational process [1, 2].

Adaptive learning is closely connected with the idea of personalization. It allows educational content,
tasks, feedback, and learning pace to be adjusted according to the learner's needs. In programming
education, this approach is especially relevant because students often face different types of difficulties.
Some students struggle with syntax, while others have problems with algorithmic logic, debugging, code
structure, or problem decomposition [3].

Programming education has traditionally been considered one of the most challenging areas in computer
science teacher training. Students need to develop several competencies at the same time: understanding
of algorithms, knowledge of programming language syntax, ability to solve problems, debugging skills,
and code analysis skills. For pre-service computer science teachers, these competencies are not only
personal academic achievements, but also future professional tools.

Acrtificial intelligence can strengthen programming education through several mechanisms. First, Al can
support intelligent diagnosis of students' mistakes. When a student writes incorrect code, Al-based tools
can analyze the error and explain possible causes. Second, Al can provide adaptive feedback. Instead of
simply showing whether the answer is correct or incorrect, Al can give hints, explanations, examples,
and recommendations. Third, Al can help generate differentiated tasks according to the student's level.
Fourth, Al can support reflection by helping learners analyze their mistakes and improve their learning
strategies [4, 5].
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From a methodological point of view, the use of Al in programming education should be connected with
clear pedagogical goals. Al should not be used only as a technological addition to the lesson. It must
support specific learning outcomes, such as the development of algorithmic thinking, problem-solving
ability, debugging competence, and independent learning skills. Therefore, the teacher's role remains
central.

In recent years, generative artificial intelligence tools have created new possibilities for programming
education. Such tools can explain code, generate examples, suggest corrections, and help students
understand complex concepts. However, their use also requires careful methodological control. Students
should not simply copy ready-made code generated by Al. They should learn to ask correct questions,
critically evaluate Al responses, compare different solutions, and explain the logic of their own programs
[6, 71.

Methodology

This article is based on a theoretical and methodological analysis of artificial intelligence-supported
adaptive programming education for pre-service computer science teachers. The study does not focus
on the development of a specific software platform. Instead, it examines how artificial intelligence tools
and adaptive learning principles can be methodologically integrated into programming education in
pedagogical universities.

The methodological basis of the study includes the analysis of scientific literature, comparison of
pedagogical approaches, generalization of existing practices, and interpretation of the didactic potential
of Al-supported learning. The research is focused on identifying the main components of adaptive
programming education and explaining how artificial intelligence can support these components in the
preparation of future computer science teachers.

The study was organized around four methodological directions. The first direction was the analysis of
challenges in programming education, including difficulties related to algorithmic thinking, syntax
understanding, debugging, problem decomposition, and independent problem solving. The second
direction was the study of adaptive learning principles, including personalization, differentiated
instruction, formative assessment, and individual learning trajectories. The third direction was the
examination of artificial intelligence tools as a means of supporting diagnosis, feedback, task adaptation,
and reflection. The fourth direction was the interpretation of these elements in the context of computer
science teacher education.

The research used theoretical analysis, comparative analysis, generalization, pedagogical modeling, and
reflective interpretation. Theoretical analysis was used to examine scientific and methodological
literature on artificial intelligence in education, adaptive learning, programming education, and teacher
training. Comparative analysis was applied to compare traditional programming instruction with Al-
supported adaptive approaches. Pedagogical modeling was applied to describe the structure of Al-
supported adaptive programming education for pre-service computer science teachers.

The methodological model considered in this article includes diagnostic, adaptive, feedback-oriented,
reflective, and methodological components. The diagnostic component involves identifying students'
programming difficulties and learning needs. The adaptive component focuses on adjusting tasks,
explanations, and learning materials according to students' levels. The feedback-oriented component
provides timely and individualized support during programming activities. The reflective component
encourages students to analyze their mistakes and learning strategies. The methodological component
connects programming education with future professional teaching practice.

Results

The results of the study are presented according to the methodological structure of Al-supported
adaptive programming education. Since the study was aimed at identifying the methodological potential
of artificial intelligence in programming education, the results are based on the analysis of learning
difficulties, adaptive instructional strategies, feedback mechanisms, and the expected pedagogical
effects for pre-service computer science teachers.

At the first stage, the main difficulties faced by students in learning programming were identified. These
difficulties were grouped into several categories: algorithmic thinking, syntax understanding,
debugging, problem decomposition, code analysis, and independent problem solving.
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The analysis showed that programming difficulties are not limited to technical errors. They are also
connected with students’ ability to understand the logic of a task, choose an appropriate algorithm,
interpret error messages, and reflect on their own learning process.

Table 1. Main programming difficulties and Al-supported adaptive responses

Programming

Description of the difficulty

Al-supported adaptive response

difficulty
Algorithmic Difficulty in understanding the Step-by-step hints, algorithm
thinking sequence of actions and logic of the visualization, simplified examples

solution

Syntax errors

Incorrect use of operators, variables,
loops, or functions

Automatic error detection and
explanation

problem solving

Debugging Difficulty in finding and correcting Adaptive feedback and code
errors in code analysis

Problem Difficulty in dividing a complex task Guided questions and task

decomposition into smaller parts decomposition support

Independent Dependence on teacher support or Gradual increase of task

ready-made solutions

complexity and reflective prompts

Code explanation

Difficulty in explaining the logic of

written code

Al-generated questions for self-
explanation and oral defense

The second stage of the analysis focused on the structure of adaptive programming education. The
results showed that an effective Al-supported adaptive approach should include five interrelated
components: diagnostic, adaptive, feedback-oriented, reflective, and methodological components. Each
component performs a specific function in the learning process.

Table 2. Components of Al-supported adaptive programming education
Main function Pedagogical effect
Identifies students’ programming errors | Determines individual learning

Component
Diagnostic component

and learning needs difficulties
Adaptive component Adjusts the level, content, and sequence | Creates an individual learning
of tasks trajectory

Feedback-oriented
component
Reflective component

Provides timely explanations, hints, and
recommendations

Encourages analysis of errors and
learning strategies

Connects programming learning with
future teaching practice

Supports correction of
mistakes and motivation
Develops self-regulation and
critical thinking

Forms digital pedagogical
competence

Methodological
component

The adaptive learning process can be represented as a sequence of interconnected stages. First, the
student completes a programming task. Then, the system or Al tool analyzes the result, identifies errors,
and determines the level of mastery. Based on this diagnosis, the student receives personalized feedback
and a new task corresponding to their learning needs.

Student reflects
and improves solution

Individual task
is recommended

Difficulties are
diagnosed

Student completes
programming task

Al analyzes code
and learning behavior

Adaptive feedback
is provided

Figure 1. Model of Al-supported adaptive programming education
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This model demonstrates that artificial intelligence acts as a supporting mechanism for diagnosis,
feedback, and personalization. However, the teacher remains responsible for interpreting learning
results, guiding students, and ensuring the methodological quality of the learning process.

To present the results visually, the improvement of students’ programming competence may be shown
in a diagram. For example, if a student’s initial score was 55 points and the final score was 78 points,
the progress rate is calculated as follows:

78 — 55

Progress Rate = x 100% = 41.8%

This formula can be used to determine the percentage of improvement in students’ programming
competence. The level of programming competence can also be evaluated through several criteria. Each
criterion may be assessed on a scale from 0 to 100 points.

Table 3. Criteria for evaluating programming competence

Criterion Description Maximum score
Algorithmic thinking Ability to design a logical sequence of actions 20

Syntax accuracy Correct use of programming language rules 15

Debugging skills Ability to identify and correct errors 20

Problem decomposition | Ability to divide a task into smaller logical parts 15

Code readability Clear structure and understandable code 10

Explanation of solution | Ability to explain the logic of the program 20

Total Overall programming competence 100

The final programming competence score can be calculated using the following formula:
PCS=AT+SA+DS+PD+CR+ESPCS = AT + SA + DS + PD + CR + ESPCS=AT+SA+DS+PD+CR+ES
where PCS is the Programming Competence Score, AT is Algorithmic Thinking, SA is Syntax
Accuracy, DS is Debugging Skills, PD is Problem Decomposition, CR is Code Readability, and ES is
Explanation of Solution.

To present the results visually, the improvement of students’ programming competence may be shown
in a diagram.

Students’ Programming Competence Before and After Al-Supported Adaptive Learning
100

mmm EBefore adaptive learning
I After Al-supported adaptive learning

80%

79%

Level of competence (%)

Algorithmic Syntax Debugging Problem Code
thinking accuracy skills decomposition explanation

Programming competence indicators

Figure 2. Example of students’ progress before and after Al-supported adaptive learning

This diagram may be presented as a bar chart in the article.
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It shows that the most noticeable improvement is expected in debugging skills, problem decomposition,
and explanation of solution. These indicators are especially important for pre-service computer science
teachers, because they need not only to write code, but also to explain programming logic to future
school students.

The results also showed that Al-supported adaptive feedback can improve students’ learning behavior.
Instead of waiting for the teacher’s explanation, students can receive immediate hints and
recommendations. This helps them work more independently and reduces anxiety when dealing with
programming errors.

Table 4. Types of Al-supported feedback in programming education

Type of feedback | Example Educational value
Corrective “There is a syntax error in the loop Helps correct technical
feedback condition.” mistakes
Explanatory “The loop does not stop because the condition | Helps understand the cause of
feedback is always true.” the error
Guiding feedback | “Try to divide the task into input, processing, | Supports problem

and output stages.” decomposition
Reflective “Explain why you used this condition in your | Develops critical thinking
feedback algorithm.”
Adaptive “You need more practice with nested loops.” | Supports individual learning
feedback trajectory

Thus, the results indicate that Al-supported adaptive programming education can make the learning
process more individualized, diagnostic, and practice-oriented. It helps identify students’ programming
difficulties, provide targeted support, and develop programming competence step by step. In addition,
this approach has professional value for pre-service computer science teachers, because it demonstrates
how intelligent technologies can be used in future pedagogical practice.

The main result of the study is the proposed methodological structure of Al-supported adaptive
programming education. This structure can be used in pedagogical universities to organize programming
courses, design differentiated tasks, provide formative assessment, and develop students’ digital
pedagogical competence.

Discussion

The integration of artificial intelligence into programming education should be understood not only as
a technological innovation, but also as a methodological transformation. The main value of Al-supported
adaptive learning lies in its ability to respond to students' individual needs and learning difficulties. This
is especially important in teacher education, because future computer science teachers must develop
both programming competence and the ability to teach programming effectively.

One of the important advantages of Al-supported adaptive programming education is the possibility of
individualized learning. In a traditional classroom, it is difficult for one teacher to provide personalized
explanations and tasks for every student. Artificial intelligence can reduce this difficulty by helping to
analyze students' progress and recommend appropriate learning activities. However, the teacher remains
the central figure in the educational process. Al can support decision-making, but it cannot fully replace
pedagogical judgment, emotional support, and professional interpretation.

Another important issue is the quality of feedback. In programming education, feedback must be not
only quick, but also meaningful. If feedback only shows that the code is incorrect, it does not help the
student understand the reason for the mistake. Al-supported feedback can be more detailed and context-
aware, but it should be carefully controlled by the teacher. Students must learn to use Al feedback
critically and not depend on ready-made answers.

The use of Al in programming education also raises the issue of academic integrity. Generative Al tools
can produce complete code solutions, which may lead students to copy answers without understanding
them. Therefore, methodological organization is very important. Teachers should design tasks that
require explanation, reflection, comparison of solutions, and oral defense of code. In this case, Al
becomes not a source of plagiarism, but a tool for learning, analysis, and improvement.
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For pre-service computer science teachers, Al-supported adaptive learning has a special professional
meaning. They experience adaptive learning as students and can later apply similar principles in their
own teaching. This creates a connection between learning programming and learning how to teach
programming. As a result, future teachers develop not only technical skills, but also methodological
thinking.

Conclusion

Artificial intelligence-supported adaptive programming education is a promising methodological
approach for preparing pre-service computer science teachers. The analysis presented in this article
shows that Al can support the personalization of learning, diagnosis of programming difficulties,
adaptive feedback, and development of individual learning trajectories.

The main pedagogical value of this approach lies in its ability to make programming education more
flexible and learner-centered. Students receive tasks and feedback that correspond to their level of
knowledge, pace of learning, and specific difficulties. This helps them better understand programming
concepts, improve debugging skills, develop algorithmic thinking, and strengthen problem-solving
abilities.

At the same time, the integration of artificial intelligence into programming education contributes to the
development of digital pedagogical competence. Future computer science teachers become familiar with
intelligent educational technologies and learn how Al can be used to support differentiated instruction,
formative assessment, and reflective learning.

The study emphasizes that artificial intelligence should not replace the teacher. It should be used as a
pedagogical support tool that strengthens the teaching and learning process. The teacher remains
responsible for planning learning activities, interpreting students' progress, ensuring academic integrity,
and guiding professional development.

In conclusion, Al-supported adaptive programming education can improve the quality of computer
science teacher training when it is methodologically grounded and pedagogically controlled. Further
research may focus on the practical implementation of this approach in programming courses, the
development of adaptive teaching materials, and the evaluation of its effectiveness in real educational
settings.
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ABSTRACT

Corruption knows no borders. When a European country has high levels of corruption, there is a
significantly greater likelihood that its neighbors are equally corrupt — and vice versa. This study
examines how corruption spreads geographically across 32 European countries over two decades (2002—
2023), using statistical methods that explicitly capture these spatial interdependencies. Specifically, the
progressive econometric methodology comprises models of static and spatio-temporally dynamic spatial
panels, including the Driscoll-Kraay standard errors estimator (DK-SE) to assess robustness to cross-
sectional dependence. The results show that the tendency of countries to resemble their neighbors in
terms of corruption has grown considerably over time, suggesting that European integration and cross-
border mobility have deepened institutional ties between states. In practical terms, nearly half of the
effect of an institutional reform on corruption in one country spills over into neighboring countries,
either through direct imitation or shared regional pressures. The most important predictor of corruption
— consistent across all model specifications tested — is the quality of governance: countries with more
effective and credible public institutions have significantly lower levels of corruption, both for
themselves and for their neighbors. The analysis also shows that the effects of anti-corruption reforms
do not stop at national borders, but are amplified over time through regional diffusion mechanisms. The
main policy conclusion is that anti-corruption reforms implemented simultaneously across several
neighboring countries are more effective than the isolated efforts of a single state. Regional coordination
— not competition or indifference — represents the optimal strategy for reducing corruption in the
European space.

Keywords: Spatial panel econometrics, European corruption spillovers, Dynamic spatio-temporal
models, Governance effectiveness, Regional institutional diffusion

1. INTRODUCTION

Corruption across European countries follows a clear geographic clustering pattern: countries with
higher corruption levels tend to be surrounded by equally corrupt neighbors, while low-corruption
countries cluster together in Northern and Western Europe. This spatial autocorrelation — Moran's | =
0.650 (p = 0.001) for the average over the 2002—-2023 period — is not a static feature of the data. It has
intensified over time, rising from | = 0.546 in 2002 to | = 0.725 in 2023, suggesting increasingly deep
institutional interdependencies, potentially driven by EU integration, cross-border mobility, and the
diffusion of institutional norms and practices.

This spatial structure raises both a methodological challenge — standard panel estimators do not model
spatial transmission, potentially producing biased coefficient estimates (LM _lag = 1,686.3, p < 0.001)
— and a substantive research question: do institutional reforms generate positive spatial externalities?
This article addresses both dimensions using a comprehensive spatial framework: static models SAR-
FE, SEM-FE, SARAR-FE (main reference), and SDM-FE; dynamic spatio-temporal models G2-G5
following Elhorst (2014); and LeSage-Pace (2009) decompositions to quantify spillovers.

This article is a companion to a parallel study on non-spatial models for the same panel.

Section 2 formulates the research questions. Section 3 reviews the literature. Section 4 describes data
and methodology. Section 5 presents results. Section 6 develops the anti-corruption policy implications.
Section 7 concludes.
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2. RESEARCH QUESTIONS

RQ-S1 — Spatial autocorrelation. Does corruption exhibit significant and increasing spatial
autocorrelation in the European panel, and what is its trend over time? Ho: Moran's [ = 0.

RQ-S2 — Transmission mechanism. Does the spatial transmission of corruption operate through the
spatial lag of the dependent variable (p), through spatial error correlation (A), or through both
simultaneously (SARAR)?

RQ-S3 — Magnitude of spatial spillovers. What proportion of the total effect of a corruption
determinant is mediated through spatial channels? Ho: indirect effects = 0.

RQ-S4 — Spatio-temporal transmission. Do neighbors' past corruption (parameter 1 on Wy_{t—1})
affect their own current corruption, and in which direction? Ho: = 0.

RQ-S5 — Coordination versus unilateralism. Do anti-corruption reforms implemented
simultaneously across geographically proximate countries generate amplified institutional benefits
compared to unilateral national reforms?

RQ-S6 — Spatial robustness. Are the parameters p, A, and 1 robust to alternative spatial weight matrix
specifications (KNN-3, KNN-5, KNN-8)?

3. LITERATURE REVIEW

3.1 Determinants of corruption: theoretical framework

The empirical literature identifies a range of structural determinants that influence corruption levels
across countries. Higher levels of economic development are generally associated with lower corruption,
largely due to institutional modernization and enhanced state capacity (Treisman, 2000). Democratic
traditions, legal origins, and the quality of regulatory frameworks have also been found to play an
important role in shaping corruption outcomes (Pellegrini & Gerlagh, 2008). Similarly, government
effectiveness and broader dimensions of governance quality are consistently linked to lower levels of
corruption (Kaufmann et al., 2010).

Socioeconomic factors are equally relevant. Income inequality may foster corruption by concentrating
political influence among privileged groups and eroding social trust (Uslaner, 2008; You & Khagram,
2005). In contrast, higher levels of education are generally associated with lower corruption and stronger
institutional performance (Glaeser & Saks, 2006).

Economic integration can also affect corruption dynamics. Trade openness may reduce opportunities for
rent extraction by limiting monopolistic structures and increasing market competition (Ades & Di Tella,
1999). By contrast, dependence on natural resources has frequently been associated with rent-seeking
behavior, weakened institutional quality, and higher corruption risks (Bhattacharyya & Hodler, 2010).
Supply chain logistics performance has also been identified as a relevant channel through which
economic openness affects corruption outcomes. Goel, Mazhar, and Saunoris (2021) examined the
impact of supply chain logistics dimensions on corruption across approximately 150 nations over 2000—
2018, finding that improvements in overall logistics performance reduce national-level corruption, with
individual logistics dimensions — including customs efficiency, infrastructure quality, and tracking
capabilities — exhibiting differential corruption-reducing effects. Their findings suggest that
government efforts to reduce supply chain bottlenecks generate positive spillovers in corruption control,
pointing to bureaucratic chokepoints as specific channels for rent-seeking behavior.

3.2 Spatial econometrics of institutional quality

The application of spatial econometric methods to cross-country institutional analysis has grown
substantially since Anselin's (1988) foundational contributions and the development of spatial panel
models by Elhorst (2003, 2014). SAR models specify that neighboring units directly influence the
dependent variable through the spatial lag Wy (parameter p). SEM models specify spatial correlation in
the error term through parameter A. The SARAR specification combines both mechanisms.

Anselin and Kelejian (1997) extend Moran’s I-based diagnostics to settings with endogenous regressors
and spatially lagged dependent variables, demonstrating that their test provides a reliable specification
check for spatial error dependence in instrumental variable frameworks and is widely used as a
diagnostic tool in spatial econometrics.
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The Spatial Durbin Model (SDM) further extends SAR by including spatial lags of the regressors (WX).
Elhorst (2014) developed a framework for dynamic spatial panel models, adding temporal persistence
() and the spatio-temporal lag (W y {t—1}). Debarsy, Ertur, and LeSage (2012) clarify the
interpretation of short-run and long-run effects in dynamic spatial panels and the role of spatio-temporal
interaction parameters.

Lee and Yu (2010, 2014) extended spatial panel methods to large panels with individual and time fixed
effects, providing the estimation framework applicable to the present study. LeSage and Pace (2009)
formalized the decomposition of total effects into direct and indirect components, which forms the basis
for the spillover quantification reported in this article.

3.3 Empirical evidence on spatial corruption spillovers

Charron, Dijkstra, and Lapuente (2015) found strong spatial clustering in sub-national governance
quality across EU regions, confirming that institutional quality is geographically structured within
Europe. Hessami (2014) provides evidence on political incentives affecting corruption-related outcomes
in local public finance. Direct and indirect effects are estimated following LeSage and Pace (2009), with
extensions to spatial panel settings from Elhorst (2014).

3.4 Recent contributions

According to Charron, Lapuente, and Annoni (2019), institutional quality and governance performance
vary considerably across European regions, indicating persistent heterogeneity within the EU. Mungiu-
Pippidi and Johnston (2017) highlight the importance of external pressures — including EU
conditionality and international benchmarking — as accelerators of anti-corruption transitions. Bauhr
and Charron (2018) examine the relationship between grand corruption and electoral accountability in
a comparative perspective. Fazekas and Kocsis (2020) develop objective cross-national corruption risk
indicators from public procurement data, demonstrating that restrictive tendering practices — a primary
channel of high-level institutionalized corruption — are measurable and prevalent across European
countries, including EU member states. Preda (2020) documents that public procurement is a primary
vector of corruption in Romania, identifying the procedures most prone to corruption and the
bureaucratic chokepoints that generate rent-seeking behavior.

4. DATA AND METHODOLOGY

4.1 Data and variables

The analysis uses a balanced panel of 32 European countries covering the period 20022023 (T = 22
annual observations), yielding a total of 704 observations. Table 1 presents the descriptive statistics for
all variables.

Table 1. Variables and descriptive statistics

\Variable | Description |Mean |
ly_cpi_inverted ||(100-CPI) = dependent variable (higher value = more corruption) 136.98 |
leduc_25 ||Share of population aged 25+ with tertiary education (%) 126.60 |
[fdi |FDI inflows as % of GDP 0.205 |
llog_gdp |ILog GDP per capita at PPP (USD const.) 110.651 |
Igfcf ||Gross fixed capital formation as % of GDP 22.01 |
gov_ef Government effectiveness percentile rank (WGI), [0-100] 79.54

lgini ||Gini coefficient of income inequality 13116 |
llog_trade ||Log trade openness (exports + imports / GDP) l4.651 |
‘Ioglp_res HLog(l + natural resource rents as % of GDP) H0.460 ‘

Sources: Transparency International (CPI) and the World Bank.
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4.2 Methodological diagram

Panel data

N=32 countries x T=22 years (2002-2023) | 704 obs. | dep. var: y_cpi_inversed

l

Spatial weight matrix W
Baseline: KNN-5 row-standardised | Robustness: KNN-3 and KNN-8

l

Block F — Static spatial models (ML estimation)

l

F1 — Spatial diagnostics (Moran's | + LM tests)

Moran's | LM tests
1=0.650*** | 0.546 (2002) — 0.725 (2023) LM_lag=1686*** | LM_err=3452***
l l

F2 SAR-FE F2b SEM-FE F3 SARAR * F4 SDM-FE

p = 0.186 A = 0095 p=0.338 A=-0.333 p=-0.010

AlIC = 3790 AIC = 3799 AIC=3784 v AIC = 3757
7/8 sig. Moran p=0.746 Moran p=0.844 best static AIC

|

LeSage-Pace decompaosition (SARAR)

Spillover = 48.3% of direct effect for all predictors

gov_ef: direct =0.293 | indirect =0.141 | total -0.434
Block G — Dynamic spatio-temporal models (Elhorst 2014)

G1— Dynamic data preparation

672 obs. = 21 periods x 32 countries (T-1 due to lagged dependent variable)

l ] J
G2 SDyn-SAR G3 SDyn-SEM G4 SDyn-SAR-T G5 SDyn-SARAR
ap o, A a pn o p A
a=0.727 p=0.103 a=0.740 A=0.284 a=0.734 p=0.246 A=-0.200
AIC = 2860 AIC = 2845 n==-0.215*** LR p=1.0
AIC = 2844
|
Dynamic LeSage-Pace effects — SR and LR
Temporal multiplier = 1/(1-a) = 3.764x | LR = SR x 3.764
gov_ef LR total: -0.362 (direct -0.276 + indirect -0.086)
|

Robustness — weight matrix sensitivity
KNN-3: a=0.734 p=0.232 n=-0.166 | KNN-8: a=0.726 p=0.254 n=-0.232

Stability a+p<1 confirmed in all three specifications

Key conclusions
Spillovers = 48,3% of direct effects | n<0: corrective spatio-temporal mechanism
EU-coordinated reforms more cost-effective than unilateral reforms

@ Static spatial (F) B Spatio-temporal (G) @ Robustness / findings

Figure 1: Methodological diagram — spatial models (F1-F4, G1-G5).

Figure 1 presents the complete flow of the spatial estimation strategy, from raw data and weight matrix
W, through spatial diagnostics (F1), static models (F2—F4), the LeSage-Pace decomposition, dynamic
spatio-temporal models (G1-G5), and robustness checks.

4.3 Spatial weight matrix

Matrix W is constructed as KNN-5 (K = 5 nearest neighbors), row-standardized so that each row sums
to one. Each country is connected to its five nearest geographic neighbors based on centroid distances,
and the spatial lag Wy represents a weighted average of neighboring countries' values, with weights
equal to the corresponding row of W. Robustness to KNN-3 and KNN-8 is verified for all spatial
parameters (p, A, ).

4.4 Spatial diagnostics (F1)

(Moran, 1950): Moran's | = 0.650 (Z = 7.23, p = 0.001), confirming strong positive spatial
autocorrelation. The trend shows monotonic increase from | = 0.546 (2002) to |1 = 0.725 (2023), with all
annual values significant at the 1% level.
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Spatial autocorrelation in static TWFE-DK residuals is effectively zero (Moran's | = 0.000), but LM
tests confirm the need for explicit spatial modeling: LM_lag = 1,686.3 (p < 0.001), LM_err = 3,452.4
(p < 0.001). Both tests are significant points for SARAR or SDM.

4.5 Model specifications

Static models (Block F): SAR-FE: y = pWy + XB + o_i + g SEM-FE: y = XB + u, u = AWuU + g;
SARAR-FE: y = pWy + XB + o_i + u, u = AWu + ¢ (ML estimation); SDM-FE: y = pWy + X + WX0
to I+e

Dynamic models (Block G, Elhorst 2014): G1 — data preparation (672 obs. = 21 periods x 32
countries, T—1 due to the lag); G2 SDyn-SAR (a, p); G3 SDyn-SEM (a, A); G4 SDyn-SAR-T (a, p, 1)
— main specification; G5 SDyn-SARAR (a, p, n, A) — full specification. Direct, indirect, and total
effects are computed via the LeSage-Pace (2009) decomposition.

5. RESULTS AND DISCUSSION

5.1 Static spatial models (Block F)

SAR-FE (F2): p=10.186 (p <0.001), 7/8 significant predictors, AIC = 3,789.61 (AAIC = —67.87 relative
to TWFE-DK). SEM-FE (F2b): A = 0.095, AIC = 3,799.18, Moran residual p = 0.746 (residual CSD
resolved). SARAR-FE (F3) — optimal static specification: p = 0.338 and A = —0.333 simultaneously,
AIC = 3,784.07, Moran residual p = 0.844 (CSD completely eliminated). The LR test of SARAR versus
SEM (LR = 17.11, p < 0.001) confirms the superiority of SARAR over the pure spatial error
specification.

The positive p indicates that one's own corruption is positively associated with contemporaneous
neighbors' corruption. The negative A suggests that unobserved institutional factors are spatially
structured inversely across neighboring countries, which may reflect compensatory institutional
dynamics, though the model cannot identify the precise mechanism. SDM-FE (F4) achieves the lowest
static AIC (3,757.43), but with p = 0 and spatial lag in the dependent variable effectively absent.

5.2 LeSage-Pace decomposition (SARAR)

Under the SARAR specification, the matrix of partial derivatives of y with respect to x_k is given by (I
— pW) ! B_k. Following LeSage and Pace (2009), scalar summaries of this matrix — direct, indirect,
and total effects — are derived from its diagonal elements and row sums, respectively. The direct effect
is computed as the average of the diagonal elements of (I — pW) ™' B_k, the indirect effect as the average
row sum excluding the diagonal, and the total effect as their sum.

Because B_k enters multiplicatively, it cancels out in the ratio of indirect to direct effects, leaving a
quantity that depends on the spatial multiplier (I — pW)™'. This implies that the ratio is invariant across
regressors within the SARAR framework, as a mechanical consequence of the common spatial
propagation structure, conditional on a fixed spatial weight matrix W and scalar spatial parameter p.
With ¢ = 0.338 and the KNN-5 row-standardized weight matrix, the implied indirect-to-direct ratio
equals 48.3% for all predictors. The full decomposition is reported in Table 2.

For government effectiveness, the estimated direct effect is —0.293, the indirect effect is —0.141, and the
total effect is —0.434. For log GDP per capita, the corresponding figures are —14.470, —6.992, and
—21.463. Non-spatial models capture only the direct component and thus underestimate total model-
implied effects by approximately half. These are model-implied aggregations and do not constitute a
welfare analysis in the economic sense, as the model does not account for reform costs.

Table 2. SARAR-FE results and LeSage-Pace decomposition

\Variable H[i HSig. ||Direct ||Indirect HTotaI HInd/Dir HRobust? \
leduc 25 [0.2797  |***  [0.285 |0.138 |0.423 |48.3% | YES |
[fdi |-0.9585 |* |-0.977  |-0.472  |-1.449  |483%  |IYES |
log_gdp  |-14.199 |*** |-14470 |-6.992  |-21.463 |483%  |YES |
lgfcf l0.1989  |r**  ]l0.203 0.098 0.301 |48.3% | IYES |
lgov_ef |-0.2870 |*** |-0.293 |-0141 |-0.434 |l483% |YES |
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Variable || |Sig.  |Direct  |lindirect | Total |Ind/Dir _ ||Robust? |
lgini 0.2493  |***  |0.254 0.123 |0.377 |48.3%  |IYES |
log_trade  ||-1.9733 | |-2.011  |0.972  |-2.983  |483%  |IYES |
loglp_res [0.0480 | 0.049 0.024 0.073 48.3%  |INO |

Notes: SARAR-FE with KNN-5 row-standardized weight matrix. o= 0.338, '= —0.333, AIC = 3,784.07.
Moran's | on residuals p = 0.844 (cross-sectional dependence fully resolved). The homogeneous
indirect-to-direct ratio of 48.3% is invariant across regressors within the SARAR framework,
conditional on fixed W and scalar p — a mechanical consequence of the common spatial propagation
structure, not an empirical finding specific to individual variables. *** p < 0.001, ** p < 0.01, *p <
0.10.

5.3 Dynamic spatio-temporal models (Block G)

(G1): data preparation: 672 observations = 21 periods x 32 countries.

(G2): SDyn-SAR: a=0.727, p=0.103, AIC = 2,860.08.

(G3): SDyn-SEM: a. = 0.740, A = 0.284, AIC = 2,845.10.

(G4): SDyn-SAR-T is the preferred specification — see ANNEX (LR test G4 vs G2: LR =17.84, p <
0.001): a.=0.734, p = 0.246, n = —0.215*** AIC = 2,844.24, R*=0.770, o. + p = 0.980 < 1 (stability
condition satisfied).

(G5): SDyn-SARAR adds A = —0.200, but the LR test (p = 1.000) confirms that G4 is sufficient.

The estimated n = —0.215 indicates that lagged neighboring corruption is negatively associated with
current domestic corruption. We interpret this result as consistent with a delayed corrective mechanism,
although the model itself cannot identify the precise causal channel driving this association.

5.4 Dynamic LeSage-Pace effects (short-run and long-run)

The temporal multiplier 1/(1—a) = 3.764x amplifies all short-run effects to long-run magnitudes. For
government effectiveness: short-run total = —0.096 (direct —0.073, indirect —0.023); long-run total =
—0.362 (direct —0.276, indirect —0.086). For log GDP: short-run total = —1.953, long-run total = —7.350.
The indirect component of the long-run government effectiveness effect (—0.086) amounts to 31% of
the corresponding direct long-run effect (—=0.276).

5.5 Robustness to weight matrix specifications

SDyn-SAR-T parameters are robust across KNN-3, KNN-5, and KNN-8: o varies between 0.726 and
0.735, p between 0.232 and 0.254, and 1 between —0.166 and —0.232, maintaining negative sign and
statistical significance throughout. The stability condition a + p < 1 is satisfied in all specifications
(range: 0.966-0.980).

6. ANTI-CORRUPTION POLICY IMPLICATIONS

6.1 Regional coordination — implications from the spillover estimates

The LeSage-Pace decomposition indicates that 48.3% of the total model-implied effect of any corruption
determinant is attributable to neighboring countries through the estimated spatial structure. A reform
reducing one's own corruption by one point is associated, within this model, with a reduction of 0.483
points in the weighted spatial average of neighboring countries' corruption. This implies that the model-
implied aggregate regional effect of simultaneously coordinated anti-corruption programs across
geographically proximate country groups is approximately 1.483 times the direct national effect. These
are model-implied aggregations and do not constitute a welfare analysis in the economic sense, as the
model does not account for reform costs.

Concrete implications: (a) the EU should consider prioritising regional anti-corruption programmes
targeting simultaneously groups of countries with similar corruption levels and geographic proximity;
(b) EU conditionality instruments — the MCV, the Rule of Law Report, Structural Funds conditionality
— could incorporate an explicit regional coordination dimension rather than purely individual national
targets; (c) the network of national anti-corruption agencies, EPPO, and Europol could be strengthened
to leverage cross-border investigation effects.

info@africansummit.org 144



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

6.2 Implications from the spatio-temporal parameter n

The estimated n = —0.215 (p < 0.001) indicates that lagged neighboring corruption is negatively
associated with current domestic corruption. To the extent that this reflects a corrective dynamic,
intensifying and institutionalizing EU peer-review mechanisms between member states may amplify it.
Systematic publication of comparative regional corruption rankings across Europe could similarly
enhance the visibility of relative institutional performance among neighboring countries.

6.3 Implications from the spatial lag parameter p

The estimated p = 0.246 indicates that own corruption is positively associated with contemporaneous
neighbors' corruption. This suggests that EU Twinning programs transferring institutional expertise
should consider prioritizing geographically proximate pairs to maximize diffusion effects potentially.
Under the KNN-5 weight matrix used in the baseline estimation, each country is connected to its five
geographically nearest neighbors, with the spatial lag representing a weighted average of their corruption
levels according to the row weights of W. For Romania, the estimated p = 0.246 implies that a reduction
in own corruption is associated with a corresponding reduction in the weighted spatial average of
neighboring countries' corruption, approximately 0.246 x the Romanian reduction, in the same year,
distributed across connected neighbors according to the row weights of W.

Fazekas and Kocsis (2020) document that restrictive procurement practices constitute a primary channel
for high-level corruption across European countries, including EU member states.

Regional coordination of procurement standards through EPPO and EU directives would be consistent
with the spillover structure documented here.

7. CONCLUSIONS

Answer to RQ-S1 — Spatial autocorrelation. Moran's | = 0.650 (p = 0.001) confirms strong positive
spatial autocorrelation. The trend shows a monotonic increase from 0.546 in 2002 to 0.725 in 2023, with
all annual values significant at the 1% level. Corruption in Europe is not randomly distributed across
space, and this geographic clustering has deepened consistently over two decades.

Answer to RQ-S2 — Transmission mechanism. Spatial transmission operates through both channels
simultaneously. SARAR-FE dominates both SAR-FE and SEM-FE in AIC (3,784.07 versus 3,799.18
and 3,789.61), and the LR test decisively favors SARAR over SEM (LR = 17.11, p < 0.001). The
positive p = 0.338 indicates a positive association between own corruption and contemporaneous
neighbors' corruption. The negative A = —0.333 suggests that unobserved institutional factors are
spatially structured inversely across neighboring countries, which may reflect compensatory
institutional dynamics, though the model cannot identify the precise mechanism.

Answer to RQ-S3 — Magnitude of spatial spillovers. Spatial spillovers account for 48.3% of direct
effects for all predictors in SARAR-FE. As explained in Section 5.2, this homogeneous ratio is a
structural feature of the linear SARAR specification with a common spatial multiplier — determined by
p and W — rather than an empirical finding specific to individual variables. Non-spatial models capture
only the direct component and underestimate total model-implied effects by approximately half.
Answer to RQ-S4 — Spatio-temporal transmission. The estimated 1 =—0.215 (p <0.001; bootstrap
95% CI: [-0.226; —0.215]) is significantly negative. Lagged neighboring corruption is negatively
associated with current domestic corruption. We interpret this result as consistent with a delayed
corrective mechanism, although the model cannot identify the precise causal channel. To our knowledge,
this result has received limited attention in the European country-level literature.

Answer to RQ-S5 — Coordination versus unilateralism. The spatial spillover ratio of 48.3% implies
that the model-implied aggregate regional effect of coordinated reforms is approximately 1.483 times
the direct national effect. These are model-implied aggregations and do not constitute a welfare analysis
in the economic sense. The negative n further suggests that a regional environment of visible
institutional improvements may be associated with corrective dynamics in lagging countries.

Answer to RQ-S6 — Spatial robustness. The G4 SDyn-SAR-T model achieves the highest multi-
criteria score (16/19) among all spatial specifications. Parameters are stable across all weight matrix
specifications: a between 0.726 and 0.735, p between 0.232 and 0.254, and n between —0.166 and
—0.232, all maintaining sign and significance at KNN-3, KNN-5, and KNN-8.
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The stability condition o + p < 1 is satisfied in all cases (range: 0.966—0.980). The negative and
significant 7 is not a statistical artifact of a particular connectivity assumption.

Integrated synthesis

Taken together, the six answers build a coherent picture. Corruption in Europe is geographically
clustered and becoming more so (RQ-S1). It is associated with neighboring countries' corruption through
both a contemporaneous spatial channel and an inverse unobserved-factor channel (RQ-S2). The total
model-implied effects of any institutional determinant are approximately 48% larger than what is
captured within national borders alone, as a structural consequence of the estimated spatial multiplier
(RQ-S3). Lagged neighboring corruption is negatively associated with current domestic corruption,
consistent with a delayed corrective dynamic whose precise channel the model cannot identify (RQ-S4).
The model-implied aggregate regional effect of coordinated reforms is approximately 1.483 times the
direct national effect (RQ-S5), and these findings are robust to alternative model specifications (RQ-
S6).

Of all the surveyed predictors, the effectiveness of government is the only variable that remains
significant at the 1% level in all spatial specifications, both static and dynamic, making it the most robust
determinant of corruption in our European panel.

The EU already holds the instruments relevant for regional coordination — the MCV, the Rule of Law
Report, Structural Funds conditionality, EPPO, Europol, Twinning programs, etc. The spatial estimates
documented in this study provide empirical support for deploying these instruments with an explicit
regional and coordinated dimension, rather than exclusively as tools for evaluating individual countries
in isolation.

Limitations

This study is subject to several limitations inherent to spatial econometric modeling:

o First, results depend on the specification of the spatial weight matrix W. Although robustness checks
across KNN-3, KNN-5, and KNN-8 indicate stable parameter estimates, the choice of spatial
structure remains a modeling assumption, and alternative definitions of proximity (e.g., trade,
migration, or institutional similarity) may yield different spillover magnitudes.

e Second, SARAR and dynamic spatial panel models are reduced-form representations of underlying
institutional processes. Accordingly, the estimated spatial parameters (p and ) should be interpreted
as measures of interdependence rather than structural causal mechanisms.

e Third, the analysis assumes parameter stability over time. However, structural changes such as EU
enlargement or post-crisis reforms may introduce time-varying spatial dependence that is not fully
captured by the baseline specification.

o Finally, LeSage—Pace decompositions are model-implied and depend on the assumed linear SARAR
structure; thus, they should be interpreted as equilibrium effects within the specified model rather
than strict causal impacts.

Future research should extend the analysis to:

Q) the NUTS-2 sub-national level, where spillover effects can be quantified at the actual border;

(i) Bayesian estimation of the (o, p, 1) parameter triple for formal uncertainty quantification;

(iii)  spatial weight matrices based on trade flows, migration patterns, and political alliances;

(iv) longer time periods that include the post-2020 period and potential structural breaks in spatial
interdependencies.
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ANNEX - Partial Output (Python 3.13.9)

Coefficient comparison table

Var F3-SARAR G4-SDynT
educ_25 B._2797%** @.8369
fdi -8.9585% -@.4446
log gdp -14.1989%#¥ -1.473@%
gfcf ©.1989%** 6.0185
gov_ef -0.287@%** -B8.8726%**
gini B.2493%** @.8348
log_trade -1.9733 -8.7308
loglp_res 9.08480 -9.1445

Model selection criteria table

Model AIC RZ Nsig/8  Moran_p CSD_OK Note

F2-SAR-FE 3789.6 8.2824 7/8 - - p=0.186

F3-SARAR-FE 3784.1 8.3576 6/8 8.8448 Y p=08.338,A=-8.333

F4-SDM-FE 3757.4 8.3624 6/8 - - p=-8.818

G4-5Dyn-SAR-T 2844.2 @.7696 2/8 - - a=0.734,p=0.246,n=-0.215
G5-SDyn-SARAR 2854.3 @.7680 3/8 - - a=0.734,p=0.246,n=-0.226,A=-0.200
G9-G5-DK 5822.4 -4.5585 B/8 - - 0=0.734,p=0.246,n=-8.215,A=-6.084

[GA-DK sufficient]
Weighted multi-criteria score

Criteria and weights:

(1) AIC/BIC relative to TWFE-DK baseline [+3 if AAIC<-28, +2 if <-1@, +1 if <@]
(2) Adjusted R* [+2 if R*»>8.35, +1 if »8.30]
(3) Significant predictors [+2 if Nsigz7, +1 if =z5]

(4) CSD resolved (Moran resid. »8.18) [+3 if YES]

(5) Confirmed W robustness [+2 if range p < B©.28]

(6) Modeled temporal persistence [+2 if dynamic model]

(7) Modeled spatial dependence [+2 if spatial model]

(8) Spatio-temporal interaction [+3 if spatio-temporal model]
Model Score

G4-5Dyn-SAR-T 16

G5-5Dyn-SARAR 16

F3-SARAR-FE 13

G9-G5-DK 11

F4-SDM-FE 8

- WINNER (weighted score): G4-SDyn-SAR-T

Robust variables (sign-consistent cross-model)

Var TWFE-s DynAR1 SARAR SDyn-T Robust?
educ_25 @.3358*+* 8.8732* @.2797*+F* 8.0369 v ROBUST
fdi -4.8828** -1.8483%* -8.9585* -0.4446 v ROBUST
log_gdp -17 6961 % -2.7290% -14.1989%** -1.4738% v ROBUST
gfcf @.3289%+* ©0.8402 @.1989**+* 8.0185 v ROBUST
gov_ef -@.3134%%* -0.0649%** -p 2B7@*** -9.8726%**  ROBUST
gini @.3888%* 6.8447 @.2493%*% 8.0348 + ROBUST
log_trade -5.5622%%* -8.8827 -1.9733 -8.7308 v ROBUST
loglp res -1.8583* -8.4726 @.0480 -8.1445 A INSTABIL
— —
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ABSTRACT

Anatomical variations of the carotid bifurcation may lead to clinically significant differences during
head and neck surgical approaches, endovascular interventions, and radiological evaluations. In this case
report, bilateral carotid bifurcation variations observed in a single cadaver were evaluated in detail
together with the distance of the bifurcation level to the midline of the hyoid bone, diameters of the
carotid sinus, morphometric measurements of the submandibular gland including width, height, and
depth, and the distances between the carotid bifurcation and the initial branching points of the lingual
and facial arteries. The level of the left carotid bifurcation was found to be located higher than that of
the right side. According to morphological classification, a Type 1 bifurcation pattern was observed on
the right side, whereas a Type 2 pattern was identified on the left side. Additionally, classification based
on the bifurcation angle revealed a narrow-angle bifurcation on the right side and a wide-angle
bifurcation on the left side. This rare cadaveric case demonstrates that evaluating carotid bifurcation
variations not only in terms of anatomical location but also with respect to their morphometric
relationships with surrounding structures and bilateral asymmetry may contribute to surgical anatomy,
dissection practices, and anatomical education.

Keywords: Anatomic variation, cadaver, carotid bifurcation

OZET

Karotis bifurkasyonuna ait anatomik varyasyonlar, bag ve boyun cerrahileri, endovaskiiler girisimler ve
radyolojik degerlendirmeler sirasinda klinik agidan énemli farkliliklara neden olabilmektedir. Bu olgu
sunumunda, tek bir kadavrada gozlenen bilateral karotis bifurkasyon varyasyonlari; bifurkasyon
seviyesinin hyoid kemigin orta hattina olan uzaklig1, karotis siniis ¢aplari, submandibular bezin genislik,
yikseklik ve derinlik gibi morfometrik 6lgtimleri ile karotis bifurkasyonu ile lingual ve fasiyal arterlerin
baslangi¢ dallanma noktalar1 arasindaki mesafeler birlikte degerlendirilmistir. Sol karotis bifurkasyon
seviyesinin sag tarafa gére daha yliksek yerlesimli oldugu saptanmistir. Morfolojik siniflandirmaya gore
sag tarafta Tip 1 bifurkasyon paterni, sol tarafta ise Tip 2 bifurkasyon paterni gézlenmistir. Ayrica
bifurkasyon agisina dayali siniflandirmada sag tarafta dar acili, sol tarafta ise genis acili bifurkasyon
yapist belirlenmistir. Bu nadir kadaverik olgu, karotis bifurkasyon varyasyonlarinin yalnizca anatomik
yerlesim agisindan degil, ayni zamanda ¢evre anatomik yapilarla olan morfometrik iliskileri ve bilateral
asimetri bakimindan da degerlendirilmesinin; cerrahi anatomi, diseksiyon uygulamalari ve anatomi
egitimine katki saglayabilecegini gostermektedir.

Anahtar Kelimeler: Anatomik varyasyon, kadavra, karotis bifurkasyonu
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INTRODUCTION

The arteria carotis communis, one of the most important vascular structures in the cervical region,
typically bifurcates into the arteria carotis interna and arteria carotis externa at the level of the superior
border of the thyroid cartilage [1,2]. However, the level of the carotid bifurcation, branching pattern,
and its relationship with surrounding anatomical structures can vary among individuals due to
differences in embryological development. These anatomical variations hold significant clinical
importance within the complex vascular anatomy of the head and neck, both for diagnostic and surgical
considerations [3].

A carotid bifurcation located higher or lower than the typical level may influence the origin and course
of the external carotid artery branches, such as the arteria facialis, arteria lingualis, and arteria thyroidea
superior, while also altering its anatomical relationships with the hyoid bone, submandibular gland, and
adjacent neural structures. Therefore, evaluating the bifurcation level relative to reliable anatomical
landmarks, such as the hyoid bone and the gonion, has been reported to provide more accurate results,
particularly for dissection and surgical planning [4]. In this context, measuring the distance from the
carotid bifurcation to the midline of the hyoid bone is considered an important morphometric parameter
for objectively characterizing anatomical variations. Variations of the carotid bifurcation can increase
the risk of unexpected vascular injury in numerous clinical procedures, including neck dissections,
carotid endarterectomy, facial and mandibular surgeries, interventional radiological procedures, and
tracheotomy. In particular, insufficient detection of these variations during preoperative imaging may
lead to serious intraoperative complications, such as uncontrolled bleeding, nerve injury, and inadequate
vascular control. Therefore, it is of critical importance to evaluate not only the level of the carotid
bifurcation but also its detailed morphometric relationships with surrounding anatomical structures [5].
The morphological classification of the carotid bifurcation allows the determination of the positional
relationship between the internal and external carotid arteries, thereby serving as an important guide in
vascular surgery, angiography, and radiological evaluations. Such classifications provide significant
contributions to clinical practice, particularly in the planning of surgical approaches, ensuring adequate
vascular control, and preventing iatrogenic injuries. In addition, the evaluation of the carotid bifurcation
angle is another important parameter associated with hemodynamic flow characteristics, the localization
of atherosclerotic plaques, and the risk of stroke. It has been reported in the literature that narrow or
wide bifurcation patterns may influence intravascular flow dynamics and potentially predispose to the
development of atherosclerosis [6-8]. In this context, a comprehensive evaluation of carotid bifurcation
variations, including bifurcation level, morphological classification type, bifurcation angle, and
morphometric relationships with adjacent anatomical structures, may contribute significantly to both
anatomical knowledge and clinical practice. The present cadaveric case aims to provide valuable data
to the literature by presenting a detailed anatomical and morphometric analysis of bilateral carotid
bifurcation variations, with particular relevance to dissection practices, surgical anatomy, and
anatomical education.

MATERIALS AND METHODS

This study was conducted on an adult male cadaver donated to the Department of Anatomy, Faculty of
Medicine, Cukurova University, for educational and scientific research purposes. During the routine
cervical region dissection, the bilateral bifurcation levels of the common carotid artery, their branching
patterns, and their morphometric relationships with surrounding anatomical structures were examined
in detail. Morphometric measurements were performed separately on the right and left sides using a
digital caliper, and the obtained data were recorded and comparatively evaluated. Particular attention
was paid to the level of the carotid bifurcation and its spatial relationship with adjacent anatomical
landmarks. Ethical approval for this study was obtained from the Research Ethics Committee of the
Faculty of Medicine, Cukurova University (date: 09 January 2026; decision no: 162/10).

Dissection Procedure

The cervical dissection was performed with the cadaver in the supine position. Following the removal
of the skin and subcutaneous tissues, the platysma muscle was carefully dissected. The
sternocleidomastoid muscle was then lateralized to expose the carotid sheath.

info@africansummit.org 150



THE PROCEEDINGS BOOK 11t International African Conference

on Contemporary Scientific Research

africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

The arteria carotis communis was carefully isolated along the bifurcation region, and the arteria carotis
interna and arteria carotis externa were dissected distally. The dissection was then extended toward the
submandibular region, where the submandibular gland was fully exposed. The origins and courses of
the arteria facialis and arteria lingualis were preserved throughout the procedure, and the dissection was
completed accordingly. All dissection procedures were performed bilaterally following the same steps
(Figure 1).

.......

Fig. 1. The anterior neck dissection was performed in the following stages: (a) elevation of the skin
and subcutaneous tissue, (b) partial removal of adipose tissue and exposure of the submandibular
gland, (c) identification and mobilization of preauricular structures and the sternocleidomastoid

muscle, and (d) exposure of the common carotid artery bifurcation.

Carotid Bifurcation Level and Its Relationship with the Hyoid Bone

The distance between the midline of the hyoid bone and the level of the carotid bifurcation was measured
bilaterally (Figure 2). This distance was determined to be 54 mm on the right side and 63 mm on the left
side. These findings indicate that the left carotid bifurcation was positioned at a higher level compared
to the right side. The measurements demonstrate that the carotid bifurcation shows bilateral asymmetry
and that evaluations performed using the hyoid bone as an anatomical reference point can clearly reveal
this asymmetry.
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Fig.2. Reference points for measuring the distance between the common carotid artery bifurcation and
the midline of the hyoid bone (a—b)

Submandibular Gland Morphometry

Morphometric measurements of both submandibular glands were performed and a bilateral comparison
was conducted. The anteroposterior diameter, mediolateral diameter, and superoinferior diameter of the
submandibular gland were measured using a digital caliper (Figure 3). The anteroposterior diameter was
measured after the gland was mobilized and gently elevated. The width, height, and depth of the right
submandibular gland were measured as 44 mm, 15 mm, and 14 mm, respectively, whereas the
corresponding values on the left side were recorded as 36 mm, 12 mm, and 10 mm. It was observed that
the right submandibular gland was larger than the left in all measured dimensions. When evaluated
together with the asymmetry observed in the carotid bifurcation level, this difference may suggest that
vascular variations could influence the morphometry of adjacent anatomical structures.

L

Fig. 3. Morphometric reference points for the submandibular gland measurements
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Initial Branching Levels of the Facial Arteries

The distances from the carotid bifurcation to the branches of the external carotid artery, namely the
arteria lingualis and arteria facialis, were measured bilaterally. The distance from the bifurcation to the
arteria lingualis was 15 mm on the right side and 18 mm on the left side. For the arteria facialis, the
distance to the carotid bifurcation was 25 mm on the right and 28 mm on the left. These measurements
indicate that, for both arteries, the branching level was higher on the left side. Furthermore, no presence
of a linguofacial trunk was observed on either side. These findings suggest that differences in the level
of the carotid bifurcation may influence the origin levels of the external carotid artery branches.

Bifurcation Angle Assessment

Measurements of the carotid bifurcation angles revealed that the angle on the right side was 53.94°,
which was classified as a narrow-angled bifurcation. On the left side, the bifurcation angle was 81.86°,
corresponding to a wide-angled bifurcation pattern. Thus, the right and left carotid bifurcations in the
same cadaver exhibited different angular types (Figure 4). This finding suggests that bilateral differences
in bifurcation angles may have potential clinical significance in terms of hemodynamic properties and
atherosclerotic processes [9].

Fig. 4. Bifurcation angle measurement pbints of the right and left common carotid arteries

Assessment of Morphological Course Types

The morphological course of the cervical internal carotid artery (ICA) was evaluated according to the
dolichoarteriopathy (DICA) classification described in the literature. The cervical ICA extends between
two fixation points the carotid bifurcation and the entry into the petrous portion of the temporal bone
and morphological variations may occur when the vessel length exceeds the distance between these
points.
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Such abnormal elongation is defined as DICA, which has been classified by Metz et al. and Weibel et

al. into three main morphological types: tortuosity (Type 1), coiling (Type 2), and kinking (Type 3) [10].
According to this classification:

e Tortuosity (Type 1) is characterized by one or more gentle curves of the ICA forming “C” or
“S”-shaped undulations.

e Coiling (Type 2) occurs when the ICA elongates within a restricted anatomical space, creating
pronounced curves, which can appear as “C”, “S”, “U”, or single/double circular configurations.

e Kinking (Type 3) is the most frequently reported morphological anomaly, typically considered
an advanced variant of coiling, and is defined by a sharp angulation, particularly at the initial
segment of the ICA [11].

In the present case, the cervical ICA was evaluated bilaterally. On the right side, the ICA exhibited
marked elongation and curving without sharp angulation, consistent with a Type 2 (coiling)
morphological pattern. On the left side, a pronounced and sharp angulation was observed, corresponding
to a Type 3 (kinking) pattern (Figure 4). These findings demonstrate that the cervical ICA can exhibit
different morphological types bilaterally within the same individual, and this asymmetry may have
clinical significance for surgical and interventional procedures.

In this cadaver, notable bilateral asymmetry was observed in terms of carotid bifurcation level,
morphological features, and angulation patterns. The morphometric data indicate that carotid bifurcation
variations are not limited to the arterial structures themselves but can also influence adjacent anatomical
structures, such as the submandibular glands and the branching levels of the facial arteries.

DISCUSSION

Although studies investigating the relationship between extracranial internal carotid artery (ICA)
dolichoarteriopathies and clinical outcomes are limited, the current literature suggests that variation
types may be associated with different disease patterns. Specifically, the tortuosity, kinking, and coiling
types exhibit distinct hemodynamic effects, which have been linked to transient ischemic attacks,
cerebrovascular events, and subarachnoid hemorrhage (SAH). In the series of 100 patients reported by
Kumar et al., tortuosity accounted for 69.56% of the observed variations, followed by kinking (23.18%)
and coiling (7.24%) [12]. In contrast, Ulus et al., evaluating SAH patients, reported an extracranial ICA
variation rate of 21.4%, with tortuosity 8.9%, kinking 7.1%, and coiling 10.7% [13]. Furthermore,
variations were noted to have a bilateral tendency, and the coiling type was more frequently observed
in SAH patients. These findings indicate that the clinical manifestations may vary according to the type
of vascular variation, emphasizing the importance of individualized anatomical assessment.
Furthermore, in the presented case, bilateral but morphologically distinct variations (right Type 2—
coiling, left Type 3-kinking) were observed, demonstrating that dolichoarteriopathic changes can
exhibit pronounced morphological heterogeneity. Although prevalence data on carotid artery variations
exist in the literature, studies comprehensively evaluating the simultaneous and asymmetric distribution
of different types within the same individual are limited [14]. This highlights the necessity of assessing
vascular anatomy not only in terms of frequency but also considering combination patterns and
morphological diversity. This detailed single-cadaver investigation indicates that carotid bifurcation
variations are not limited to bifurcation height alone, and that adjacent anatomical structures contribute
meaningfully to morphometric evaluation. Although the carotid bifurcation is most commonly reported
at the hyoid bone level, the rates of high and low bifurcations have been reported to range between 20%
and 40% across different populations. The pronounced right—left asymmetry observed in this case points
to anatomical differences that may pose potential risks during surgical procedures, particularly in
submandibular gland excisions, laryngeal nerve-sparing interventions, selective neck dissections, and
carotid endarterectomy. Additionally, the individual variation in the distance of the facial and lingual
arteries from the bifurcation represents an important finding that should be considered in facial
reconstruction surgery, vascular flap planning, and interventional procedures. The strength of this case
lies not only in the identification of carotid bifurcation variations but also in providing a multilayered
morphometric analysis, including the dimensions of the submandibular gland, the level of the carotid
sinus, and the distance to the hyoid bone midline.
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In conclusion, this study contributes to the current literature by presenting a rare dataset demonstrating
the coexistence of bilateral asymmetric and morphologically distinct types within the same individual.
It emphasizes the importance of risk management in surgical planning and interventional procedures
based on individual vascular morphology. These findings highlight the value of single-cadaver studies
as a resource for understanding the morphological heterogeneity of vascular anatomy and for providing
guidance that can be applied to clinical practice.

CONCLUSION

In this cadaveric case, the bilateral carotid bifurcations exhibiting different morphological types and
their morphometric relationships with surrounding anatomical structures were evaluated in detail. The
study highlights the individual anatomical variability of the head and neck region and demonstrates the
importance of considering these variations during surgical approaches.
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Ozet

Saglik calisanlarma yonelik siddet, yalnizca kisisel magduriyet olusturan bir isyeri giivenligi sorunu
degildir; ayn1 zamanda saglik sisteminin igleyisini, bakim kalitesini, hasta giivenligini ve neticesinde
toplum saghgm etkileyen ¢ok katmanli bir halk sagligi sorunudur. Diinya Saghk Orgiitii, saghk
calisanlarmin meslek hayatlar1 siiresince fiziksel siddete maruz kalma oraninin %8 ile %38 arasinda
degistigini, fiziksel olmayan siddetin ise bundan ¢ok daha yaygin oldugunu bildirmektedir. Daha
kapsamli derlemeler, saglik galisanlarinin yasam boyu herhangi bir tiir isyeri siddetine maruz kalma
prevalansinin %60’lar1 gegebildigini gostermektedir. Siddet; fiziksel saldiri, sdzel saldiri, tehdit, cinsel
taciz, mobing ve ayrimci davraniglar1 kapsar. En yiiksek risk, acil servis, psikiyatri, yogun bakim, birinci
basamak ve gece vardiyasi gibi yiliksek stresli alanlarda gézlenmektedir. Siddetin sonuglari; tiikenmislik,
anksiyete, depresif bulgular, travma sonrasi stres belirtileri, isten ayrilma diisiincesi, devamsizlik ve
mesleki performansta diisiis ile iliskilidir. Bu etkiler, bakim siireclerinde gecikme, iletisim bozulmasi,
hata riskinde artis ve saglik hizmetine ulasimda zayiflama yoluyla toplum sagligina yansir. Tirkiye’de
de saglikta siddet onemli bir politika ve hukuk sorunu olarak giindemdedir; Beyaz Kod sistemi ve
2022’de yapilan yasal diizenlemeler bu kapsamda dikkate degerdir. Ancak mevcut literatiir, yalnizca
cezai yaptirimlarin yeterli olmadigini; kurumsal giivenlik, raporlama, personel destegi, is yiikii yonetimi,
iletisim ve toplum diizeyinde giiven insasinin birlikte ele alinmasi gerektigini géstermektedir.

Anahtar kelimeler: Saglik ¢alisanlari, siddet, toplum sagligi.

ABSTRACT

Violence against healthcare workers is not merely a workplace safety issue causing personal harm; it is
also a multifaceted public health problem affecting the functioning of the health system, the quality of
care, patient safety, and ultimately public health. The World Health Organization reports that the rate of
physical violence experienced by healthcare workers during their careers ranges from 8% to 38%, with
non-physical violence being far more common. More comprehensive reviews indicate that the lifetime
prevalence of any type of workplace violence among healthcare workers can exceed 60%. Violence
includes physical assault, verbal assault, threats, sexual harassment, mobbing, and discriminatory
behavior. The highest risk is observed in high-stress areas such as emergency departments, psychiatry,
intensive care units, primary care, and night shifts. The consequences of violence are associated with
burnout, anxiety, depressive symptoms, post-traumatic stress symptoms, thoughts of quitting,
absenteeism, and decreased professional performance. These effects are reflected in public health
through delays in care processes, impaired communication, increased risk of errors, and weakened
access to healthcare. In Turkey, violence in healthcare is also on the agenda as a significant policy and
legal issue; the White Code system and the legal regulations made in 2022 are noteworthy in this context.
However, the current literature indicates that punitive sanctions alone are insufficient; Corporate
security, reporting, personnel support, workload management, communication, and community-level
trust building need to be addressed together.

Keywords: Health workers, violence, public health.
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Giris
Siddet; kendine ya da bir baskasina, grup ya da topluluga yonelik olarak o6liim, yaralama, ruhsal
zedelenme, gelisimsel bozukluga yol agabilecek fiziksel zorlama, gii¢ kullanimi ya da tehdidin amagh
olarak uygulanmasi olay1 olarak ele alinmaktadir (WHO, 2002). Daha kisa bir tammla siddet; baskasina
fiziksel veya ruhsal zarar vermek,yaralamaktir (Coskun ve Oztiirk, 2010).Saglik kurumlari, yogun
duygusal gerilim, belirsizlik, agri, 6liim korkusu, uzun bekleme siireleri ve kaynak kisit1 gibi faktorlerin
bir araya geldigi yerlerdir (O’Brien ve ark., 2024). Bu sebepten saglik sektorii, isyeri siddeti bakimindan
en riskli hizmet alanlarindan biri kabul edilmektedir (ILO, 2002). Saglik ¢alisanlarina yonelen siddet,
yalnizca hasta veya yakim tarafindan gerceklestirilen fiziksel saldirilardan ibaret degildir; bagirma,
hakaret, tehdit, cinsel taciz, ayrimcilik, ¢evrim igi taciz ve mobing gibi genis bir davranig Oriintiisiinii
kapsar (World Health Organization, 2002). Diinya Saglik Orgiitii (DSO) ve Uluslararas1 Calisma Orgiitli
(ILO) gergeveleri, bu durumu is saglig1 ve gilivenligi, insan haklari, hizmet kalitesi ve hasta giivenligi
eksenlerinin kesisiminde konumlandirmaktadir (World Health Organization ve I1L0O,2020,). Bu nedenle
saglikta siddeti yalnizca “asayis” veya “disiplin” problemi olarak ele almak yeterli degildir. Konu, saglik
isgliciiniin slirdiiriilebilirligi, hizmetin siirekliligi ve toplumun saglik hakki ile birebir baglantilidir.
DSO’niin “health worker safety is a priority for patient safety (Saglik calisanlarinin giivenligi, hasta
giivenligi i¢in Onceliklidir)” yaklasimi da bu cergeveyi agikga ortaya koymaktadir: saglik ¢alisani
giivende degilse, hasta da giivende degildir (World Health Organization, 2020).

2.Kavramsal Cerceve: Saghkta Siddet Nedir?

Saglik hizmetlerinde siddet; is ile iligkili diizeyde saglik ¢alisanina yoneltilen fiziksel, sozel, psikolojik
veya cinsel nitelikteki zarar verici davranislari ifade eder (World Health Organization, 2002). DSO’niin
is saglhgi araglarinda bu alan; fiziksel saldiri, tehdit, sdzel istismar, psikolojik kot muamele, taciz ve
yildirma gibi bigimleri igerecek sekilde tanimlanmaktadir (World Health Organization,2002).
Uygulamada en sik goriilen bigim fiziksel olmayan siddettir; buna karsin fiziksel siddet, daha goriiniir
oldugu i¢in ¢ogu zaman politika tartismalarinda orantisiz bi¢imde 6ne ¢ikmaktadir. Literatiirde “isyeri
siddeti” kavramu farkli siniflandirmalarla ele alinir: failin hasta/hasta yakini olmasi, mesai arkadaslar
veya yoneticilerden gelmesi, cinsel igerik tasimasi ya da ¢evrim igi/telefon tizerinden ger¢eklesmesi gibi
alt tiirler vardir (Rossi ve ark., 2023). Ozellikle son yillarda hasta veya hasta yakini kaynakh sozel siddet
ile cinsel tacizin daha sik rastlandigi; buna karsilik yatay/dikey siddet, dislayici kurumsal kiiltiir ve
irkci/cinsiyetei davranisin da 6nemli ancak daha az raporlanan alanlar oldugu vurgulanmaktadir
(O’Brien ve ark., 2024).

2.1 Epidemiyoloji: Yayginhk ve Riskli Alanlar

Mevcut kanitlar, saglik ¢alisanlarina yonelik siddetin kiiresel boyutta yiiksek prevalansa sahip oldugunu
gostermektedir. DSO, saglik calisanlarinin meslek yasamlarr boyunca fiziksel siddete maruz kalma
oramm1 %g8-38 aralifinda bildirmektedir (World Health Organization, 2026). Daha genis kapsamli
semsiye derlemeler, genel isyeri siddeti prevalansinin bazi incelemelerde %78,9’a kadar ¢iktigini (Rossi
ve ark., 2023); yasam boyu herhangi bir siddet deneyiminin ise kiiresel meta-analizlerde yaklasik %62
seviyesinde raporlandigini gostermektedir (Li ve ark., 2019; Sahebi ve ark., 2022). Bolgesel analizler
de sorunun boyutunu dogrulamaktadir. DSO Dogu Akdeniz Bélgesi ve Tiirkiye’yi i¢ine alan meta-
analizde, saglik calisanlarinda meslek yasami boyunca sozel siddet prevalans: %73.7; fiziksel siddet
prevalanst %23,4 olarak hesaplanmustir (Ozkan ve ark., 2023). Son bir yil i¢in ise sozel siddet %59,9,
fiziksel siddet %19,0 bulunmustur (Ozkan ve ark., 2023). Ayni calismada, hekim ve hemsirelerin yiiksek
risk gruplart oldugu; fiziksel siddetin bazi alt gruplarda hekimlerde, son bir yil prevalansinda ise
hemsirelerde daha yiiksek oldugu bildirilmistir (Ozkan ve ark., 2023). Risk esit dagilmamaktadir.
Psikiyatri servisleri, acil servisler, yogun bakim {initeleri ve birinci basamak gibi alanlar; yiliksek hasta
yogunlugu, kriz hali, bagimlilik, ajitasyon, bekleme siiresi ve iletisim eksikliklerinin sik yasanmasi
sebebiyle daha kirilgan gériinmektedir (O’Brien ve ark., 2024). Ozellikle hemsireler, acil servis
personeli, kadin saglik calisanlari, gece vardiyasinda ¢aliganlar ve hasta ile siirekli yiiz yiize iletigimde
olan gruplar daha yiiksek risk altindadir (Sahebi ve ark., 2022; O’Brien ve ark., 2024). Birinci basamak
iizerine yakin tarihli sistematik derleme de, toplumsal gerilimlerin ve hizmete erisim baskisinin sadece
hastanelerle sinirli olmadigmi géstermektedir (Ozkan ve ark., 2023).

info@africansummit.org 158



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

2.2 Siddetin Belirleyicileri

Saglikta siddet ¢ok boyutludur. Giincel anlatimlar ve semsiye derlemeler, baslica belirleyicileri uzun
bekleme siireleri, personel yetersizligi, hizmete erisim sorunlari, asir1 kalabalik, iletigim kopuklugu,
gercekci olmayan beklentiler, alkol/madde etkisi, akut psikiyatrik tablolar, diisiik glivenlik altyapist ve
kurumsal raporlama eksikligi olarak Ozetlemektedir (Rossi ve ark., 2023; O’Brien ve ark., 2024).
Pandemi doneminden sonra saglik sistemlerinde biriken hizmet talebi, giivensizlik, yanlis bilgi ve 6fke
birikimi de bu tabloyu agirlastirmistir (O’Brien ve ark., 2024). Sorunun sadece bireysel ofke
patlamalariyla aciklanmasi eksik olur. Siddet ¢ogu zaman sistem diizeyi aksakliklarin u¢ noktadaki
disavurumudur. Uzun kuyruklar, belirsiz sevk siiregleri, yetersiz bilgilendirme, randevu darbogazi ve
saglik calisaninin idari sorunlarin “yiizii” haline gelmesi, hastane igerisindeki tiim gerilimi c¢alisanlar
lizerinde yogunlastirabilmektedir. Bu sebeple saglikta siddeti oOnleme programlari, hizmet
organizasyonunu iyilestirmeden kalic1 basar1 saglayamamaktadir (Frick vd.,2023).

3.Saghk Cahsam Uzerindeki Etkiler

3.1.Psikolojik Etkiler

Siddete maruz kalan saglik ¢alisanlarinda korku, 6fke, moral bozuklugu, giivensizlik, tilkenmislik,
anksiyete, depresif bulgular ve travma sonrasi stres belirtileri daha sik goriillmektedir (D’Ettorre ve ark.,
2020; O’Brien ve ark., 2024). Son donem incelemeler, isyeri siddetinin ¢alisan ruh sagligi ve istifa etme
niyeti ile giighii iligkisini dogrulamaktadir (O’Brien ve ark., 2024). PTSD belirtilerine dair sistematik
incelemeler, saglik kurumlarinda ¢alisanlarin travmatik maruziyetinin sadece olaganiistii afet ya da
pandemi sartlarindan degil, tekrar eden igyeri saldirganligindan da beslendigini gostermektedir
(D’Ettorre ve ark., 2020).

3.2.Mesleki Etkiler

Siddetin mesleki sonuglari arasinda is doyumunda azalma, devamsizlik, performans diisiisli, savunmaci
pratikler, duygusal geri ¢ekilme ve meslegi birakma egilimi vardir (O’Brien ve ark., 2024).
EClinicalMedicine’de yayimlanan yakin tarihli derleme, siddetin ¢alisan sirkiilasyonu, tiikenmislik ve
hizmet kalitesinde bozulma ile baglantisini vurgulamaktadir (O’Brien ve ark., 2024). Bu durum, zaten
birgok iilkede yasanan saglik isgiicii agigim1 daha da arttirma potansiyeline sahiptir (World Health
Organization,2002).

3.3.Fiziksel Etkiler

Fiziksel saldiri, dogrudan yaralanma, kisa ya da uzun zamanli is gdéremezlik, kronik agr1 ve bazi
durumlarda kalict saglik kaybi ile sonuglanabilir (ILO,2002). Bununla beraber fiziksel olmayan siddet
de somatik semptomlar, uyku bozuklugu, bas agrisi, hipertansif yanit ve siirekli tetikte olma hali
iizerinden fizyolojik yiik olusturur (O’Brien ve ark., 2024). Sonug olarak “sadece sozlii” goriilen siddet
sekillerinin de klinik 6nemi yiiksektir.

3.4.Hasta Giivenligi ve Bakim Kalitesi Uzerindeki Etkiler

Saglik profesyonellerine yonelik siddetin en kritik sonuglarindan biri, hasta giivenligini dolayli ama
glclii sekilde bozmasidir. Siddet ortaminda ¢alisan personel; daha yiiksek bilissel yiik, dikkat
dagimikligi, duygusal tiikkenme ve tehdit algisi sebebiyle klinik karar verme siireclerinde zorlanabilir
(O’Brien ve ark., 2024). DSO’niin saglik calisam giivenligi bildirgesi, saglik calisani giivenligi ile hasta
giivenligini birbirinden ayrilmaz bigimde ele almaktadir (World Health Organization, 2020). Giincel
calismalar, isyeri siddetinin tibbi hata riski, iletisim bozulmas1 ve hasta bakiminda aksama ile alakali
oldugunu bildirmektedir (Rossi ve ark., 2023; O’Brien ve ark., 2024). Siddetin yogun oldugu yerlerde
calisanlar, baz1 hasta gruplariyla karsilagsmaktan kaginma, daha kisa ve yiizeysel iletisim kurma ya da
savunmaci davranma egiliminde olabilir. Bu egilimler; 6zellikle acil servis, psikiyatri ve kronik hastalik
yoOnetimi gibi iliski siirekliliginin 6nemli oldugu alanlarda bakim kalitesini olumsuz yonde etkiler
(O’Brien ve ark., 2024).
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3.4.Toplum Saghgina Olan Etkiler

4.Hizmete Erisim ve Saghk Sistemine Giiven

Saglikta siddet, toplum saglhigim ilk olarak saglik hizmetine erisim yoluyla etkiler. Siddetin yogun
oldugu bir kurumda personel devri artar, tecriibeli ¢alisanlar yiliksek riskli birimlerden uzaklasir ve bazi
bolgelerde hizmet siirekliligi aksar (O’Brien ve ark., 2024). Bu durum bekleme zamanlarin1 daha da
uzatarak yeni ¢atigmalar i¢in zemin olusturur; yani siddet kendi kendini besleyen bir dongii yaratir.
Ikinci olarak, saglik kurumlarma duyulan giiven zarar goriir. Saghik hizmeti, toplumsal sézlesmenin
temel bilesenlerinden biridir; saglik ¢alisanina yonelen siirekli saldirganlik, kurumlarin giivenli ve
saygin kamusal alanlar olma niteligini olumsuz olarak etkiler. Bu giiven kaybi, tedaviye uyumdan
koruyucu hizmetlere bagvuruya kadar genis bir yelpazede olumsuz yansimalar yaratabilir. Ozellikle as1,
anne-cocuk sagligi, kronik hastalik izlemi ve ruh saglig1 gibi siireklilik gerektiren alanlarda bu etki daha
belirgindir. Bu baglant1 dogrudan her ¢alismada 6l¢iilmese de, ¢alisan giivenligi-hasta giivenligi-hizmet
strekliligi ticgeni lizerinden giiglii bigimde ¢ikarim yapilabilmektedir (World Health Organization,
2020).

4.1.Saghk Esitsizlikleri

Siddet olaylar1 ¢ogunlukla yapisal sorunlarn yogun oldugu yerlerde artar: yoksulluk, kalabalik
kentlesme, ruh saglig1 hizmetlerine yetersiz erisim, bagimlilik hizmetlerinin eksikligi, acil servislerin
sosyal sorunlari absorbe etmek zorunda kalmasi gibi. Bu nedenle saglikta siddet, mevcut saglik
esitsizliklerini daha da artirabilir (Rossi ve ark., 2023). Personelin en zor bdlgelerden ve en yogun
birimlerden uzak durmasi, kirilgan niifuslarin bakim erigimini daha fazla etkiler.

4.2Halk Saghg1 Kapasitesi ve Krizlere Dayamkhhk

Bir saglik sisteminin salgin, afet veya kitlesel travma gibi krizlere dayanikliligi, biiyiik 6l¢iide saglik
isgiicliniin siirekliligine baglidir. Saglik ¢alisanlarinin siddet sebebiyle tiikenmesi, kurumdan ayrilmasi
ya da kendini giivende hissetmemesi, bu dayaniklilig1 olumsuz yonde etkiler. DSO’niin saglik ¢alisani
is saglig1 ¢ercevesi, saglik ¢calisanlarmin giivenligini “iyi isleyen ve direngli saglik sistemlerinin” kosulu
olarak tanimlar (World Health Organization,2020). Bu sebeble saglikta siddet, sadece bireysel degil,
ayni zamanda sistemin afetlere hazirlik kapasitesini etkileyen bir halk saglig1 tehdidi haline gelmektedir.

4.3 Tiirkiye Baglamm

Tirkiye’de saglik calisanlarina yonelik siddet, uzun yillardir meslek orgiitlerinin, akademinin ve kamu
otoritelerinin giindeminde yer almaktadir. Saglik Bakanligi’nin kurumsal yapisinda Beyaz Kod sistemi,
saglik calisanlarma yonelik siddet olaylarinin bildirilmesi ve izlenmesi i¢in resmi bir ara¢ olarak yer
almaktadir; ilgili mevzuat ve egitim materyalleri de bakanlik sayfalarinda bulunmaktadir (T.C. Saglik
Bakanlig1,2012). Bu durum, sorunun kurumsal seviyede tanindigini ve raporlama altyapisinin
olusturuldugunu gostermektedir. Tiirkiye, Dogu Akdeniz Bolgesi meta-analizinde en fazla calisma
iireten iilkelerden biridir (Ozkan ve ark., 2023). Bu, bir yandan akademik goriiniirliigii artirirken diger
yandan sorunun ciddiyetine isaret eder. Yakin tarihli Tiirkiye ¢alismalari, {iniversite ve ticlincii basamak
hastanelerde Beyaz Kod kayitlarinin geriye doniik incelenmesiyle siddetin  siirdiigiini
gOstermektedir.Beyaz kod hastanelerde calisanlara yonelik siddeti 6nlemeyi amaglayan acil durum
yoOnetim aracidir. Bu kodla ilgili saglik calisanlarina egtimler verlimekte, beyaz kod uygulamasina
yonelik olarak her donem tatbikat gergeklestirilmektedir. Olaya maruz kalan c¢alisanlara ise gerekli
destek saglanmaktadir. Ardindan, gergeklesen olaylara iliskn kayitlar kalite yonetim birimlerine teslim
edimekte ve gerekli dizeltici onleyci faaliyetler yapilmaktadir (Cinoglu,2015). Ayrica 2022°de saglik
calisanlarma yonelik siddetin 6nlenmesine iliskin yasal diizenlemeler yapilmig; 2025 tarihli bir Tiirkiye
calismasi, bu diizenlemelerin etkisini tek merkezli veriler {izerinden degerlendirmistir (Avci ve ark.,
2025). Ancak mevcut kanit, hukuki degisikliklerin tek basina yeterli olmadigini; kurumsal giivenlik ve
raporlama kiiltiiriyle desteklenmesi gerektigini diisiindiirmektedir. Burada metodolojik bir uyari
onemlidir: Tiirkiye’de resmi raporlama altyapisinin giiclenmesi, bildirilen olay sayilarinda artisa yol
acabilir; bu artis her zaman “ger¢ek olay artis1” ile aym anlama gelmez. Dolayisiyla egilimleri
yorumlarken hem raporlama davranisin1 hem de gercek insidansi birlikte degerlendirmek gerekir. Bu
nokta, uluslararasi literatiirde de vurgulanan az bildirim sorunuyla uyumludur.
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4.4 Az Bildirim Sorunu

Saglikta siddetin goriinenden daha yaygin olduguna iligkin gliglii bir uzlas1 vardir. Calisanlar ¢ogu
zaman raporlamay1 “isin pargasi” sayma, sonu¢ alinmayacagmma inanma, yonetsel destek gdrmeme,
zaman bulamama, faille tekrar karsilasma korkusu veya suglanma endisesi nedeniyle yapmamaktadir.
2025 tarihli sistematik derleme, raporlama ontindeki bu engellerin kiiresel dlgekte siirdiigiinii; kolay
kullamlabilir sistemler, geri bildirim mekanizmas1 ve giliven verici kurumsal iklim olmadan
raporlamanin zayif kaldigim gostermektedir (Nursing Outlook, 2025). Az bildirim, iki nedenle halk
sagligi agisindan 6nemlidir. Birincisi, sorunun gercek boyutu goriinmez kalir ve kaynak planlamasi
eksik yapilir. Ikincisi, bildirilmemis her olay, normallesmeyi gii¢lendirir. Bdylece kurum iginde “siddet
tolere edilebilir” algis1 olugur; bu da hem ¢aligan giivenligini hem hasta giivenligini tehdit eder.

5. Onleme ve Mudahale Stratejileri

Literatiir, tekil ¢oziimlerin sinirli kaldigini; etkili miicadelenin ¢ok katmanli olmasi gerektigini
gostermektedir. Sistematik ve kapsam taramalari, asagidaki miidahale kiimelerini 6ne ¢ikarmaktadir:
giivenlik altyapisinin giiglendirilmesi, riskli alanlarda personel ve mekan diizenlemesi, alarm ve hizli
miidahale sistemleri, olay sonrasi hukuki/psikososyal destek, iletisim, kolay raporlama mekanizmalari,
yonetsel geri bildirim ve toplumla giiven insa eden iletisim politikalar1 (Kaplan ve Oksiiz,2024).
Bununla birlikte, kanit kalitesi baz1 miidahalelerde siirlidir ve kalici etki i¢in organizasyonel degisim
gereklidir. Kurumsal diizeyde su ilkeler 6ne gikarilabilir: Sifir tolerans ilkesinin yalnizca slogan degil,
uygulanabilir prosediir olmasi,yiiksek riskli alanlarin veriyle belirlenmesi, olay sonrasi magdur ¢alisan
icin tibbi, psikolojik ve hukuki destegin otomatiklesmesi, yoneticilerin performans gostergelerine
calisan giivenligi olgiitlerinin eklenmesi, saglik calisan1 giivenligi ile hasta giivenligi gostergelerinin
entegre edilmesi. DSO’niin saglik calisan1 giivenligi bildirgesi de ulusal program, standart, egitim,
raporlama ve entegre giivenlik gostergeleri ¢agris1 yapmaktadir (World Health Organization, 2020).
Toplum diizeyinde ise iletisim dili belirleyicidir. Saglik kurumlarinin “hizmet sunan karsi taraf” degil,
toplumsal refahin ortak unsuru oldugu vurgulanmalidir. Saglik okuryazarligimin gelistirilmesi, bekleme
ve siire¢ yonetiminde seffaf iletisim, yanlis bilgiyle miicadele ve medyada siddeti mesrulastirmayan dil
kullanimi da Onleyici stratejilerin parcast olmalidir. Bu, 6zellikle pandemi sonrasi donemde artan
giivensizlik ve kutuplasma karsisinda daha kritik hale gelmistir.

6. Tartisma

Kanitlarin ortaklastigi temel nokta sudur: saglik calisanlarina yonelik siddet, bireysel ofke
patlamalarinin toplamindan daha biiyiik bir olgudur. Bu siddet, saglik sistemlerindeki darbogazlarin,
toplumsal gerilimlerin ve kurumsal zafiyetlerin kesisim noktasinda ortaya ¢ikar. Dolayisiyla yalnizca
ceza hukukunu sertlestirmek, tek basina yeterli ve siirdiiriilebilir ¢dziim iiretmez. Nitekim hem
uluslararas1 derlemeler hem de Tiirkiye baglamindaki bulgular, raporlama, giivenlik, personel
planlamasi ve ¢alisma kosullar1 iyilesmeden kalici diisiis saglamanin zor oldugunu gostermektedir (Avci
ve ark., 2025). Ayrica siddet, saglik sisteminin gériinmeyen maliyetlerini artirir: tiikenmislik, personel
kayb1, hata riski, ise devamsizlik, egitim kayb1 ve kurumsal itibar zedelenmesi bunlarin baslicalaridir.
Bu ylizden saglikta siddetin maliyeti yalnizca adli ya da idari siireclerde degil, kotiilesen halk sagligi
ciktilarinda da ortaya ¢ikar. Ozellikle insan giicii agigmin derinlestigi donemlerde, siddetle miicadele
politikas1 ayn1 zamanda bir saglik isgiicii koruma politikasidir.

7.5S0nug

Saglik ¢alisanlarina yonelik siddet, saglik ¢alisaninin bireysel giivenligini tehdit eden bir eylem olmanin
Otesinde, hasta giivenligini bozan, saglik hizmetine erisimi zorlastiran, saglik isgiiciinii asindiran ve
toplumsal giiveni zedeleyen ciddi bir halk sagligi sorunudur. Mevcut literatiir; sozel siddetin fiziksel
siddetten daha yaygin, ancak ¢ogu zaman daha az goriiniir oldugunu; yiiksek riskli alanlarda c¢alisan
hekim ve hemsirelerin 6zellikle kirillgan oldugunu; siddetin ruh saghgi, is giicii siirekliligi ve bakim
kalitesi lizerinde anlamli olumsuz etkiler yarattigim gostermektedir. Tiirkiye acisindan da ¢6ziim,
yalnizca cezai caydiriciigin artirilmasinda degil; Beyaz Kod benzeri mekanizmalarm etkin
caligtirilmasinda, az bildirimin azaltilmasinda, giivenlik altyapisinin giliglendirilmesinde, is yiikiiniin
dengelenmesinde ve saglik ¢alisaninin toplumsal itibarmin korunmasinda yatmaktadir.
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En dogru politika ¢ergevesi, saglik calisani giivenligi ile hasta glivenligini ayni diizlemde ele alan, veriye
dayali, kurumsal ve toplumsal dlgekte biitiinciil bir yaklagimdir.
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ABSTRACT

Prosthetic surgeries are frequently performed, particularly for degenerative joint diseases and trauma.
However, prosthetic infections represent one of the most significant complications of these procedures
and are associated with increased morbidity, mortality, and healthcare costs. This study aimed to
evaluate the clinical and microbiological characteristics of patients diagnosed with prosthetic infections.
Patients aged >18 years who were hospitalized and received parenteral antibiotic therapy for prosthetic
infection (clinically and/or microbiologically diagnosed) between January 1, 2019, and January 1, 2024,
were retrospectively analyzed. The study was limited to prosthetic infections involving hip and knee
joint prostheses. Treatment failure was defined as recurrent infection occurring within the first year after
completion of therapy. Data were retrospectively obtained from the hospital information management
system. Statistical significance was set at p<0.05. A total of 63 patients were included, of whom 38
(60.3%) were female, with a mean age of 65.2 + 13.8 years. Microbiological growth was detected in 42
patients, including 7 cases of polymicrobial infection. Of all isolates, 54.2% (n=26) were Gram-negative
and 45.8% (n=22) were Gram-positive bacteria. Among Gram-positive organisms, coagulase-negative
staphylococci were the most common (45.4%, n=10). Among Gram-negative organisms, the most
frequent pathogens were Pseudomonas aeruginosa (34.6%, n=9) and Klebsiella spp. (30.8%, n=8)
(Table 1).Third-generation cephalosporin resistance among Gram-negative isolates was particularly
notable in Escherichia coli (100%) and Klebsiella spp. (37.5%), while carbapenem resistance was
detected only in Acinetobacter spp. (100%). Ceftazidime resistance was observed in 25% of
Pseudomonas spp. isolates. Among Gram-positive pathogens, methicillin/oxacillin resistance rates were
high, reaching 66.6% in Staphylococcus aureus and 90% in coagulase-negative staphylococci.
Ampicillin resistance was detected in 100% of Enterococcus faecium isolates and 33.3% of
Enterococcus faecalis isolates. In univariate analysis, treatment failure was significantly higher in
patients who underwent debridement, antibiotics, and implant retention (DAIR), those with diabetes
mellitus, those presenting with erythema and edema, and those who received prostheses due to
osteoarthritis (p<0.05). Additionally, mortality was significantly higher in the treatment failure group
(p=0.021) (Table 2). In multivariate logistic regression analysis, DAIR (odds ratio [OR]: 6.39; 95%
confidence interval [CI]: 1.59-25.7; p = 0.009) and the presence of a fistula (OR: 12.73; 95% CI: 3.45—
46.9; p < 0.001) were identified as independent predictors of treatment failure. These findings suggest
that the presence of a fistula may indicate advanced-stage infection and that the DAIR approach may be
insufficient in cases with high biofilm burden despite appropriate antibiotic therapy. Therefore, careful
assessment of infection severity is essential when selecting patients and determining surgical strategies.
Keywords: Antibiotic resistance, DAIR, prosthetic infection, treatment failure

Table 1. Distribution of microorganisms isolated from cultures

Microorganism n (%)
Coagulase-negative staphylococci 10 (20.8)
Pseudomonas aeruginosa 9 (18.8)
Klebsiella spp. 8 (16.7)
Staphylococcus aureus 6 (12.5)
Enterococcus faecalis 3(6.3)
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Table 2. Factors associated with treatment outcomes in prosthetic infections

Parameters Treatment success Treatment failure p-value
(n=32) (n=31)

Age (mean = SD) 63.8+17.9 67.3+104 0.35
Laboratory findings at

diagnosis, n (%)

Leukocyte count (mean + | 9445 + 4811.7 (3370— | 9425.8 £ 2495.4 0.98
SD) (min—-max) 24000) (4650-14590)

CRP (mean = SD) (min— | 63.4 +53.1 (8-202) 85.3£107.2 (2-408) | 0.31
max)

ESR (mean = SD) (min— | 85.5+47.1 (16-230) | 71.5+26.1 (25-129) | 0.14
max)

Infection classification, n 0.24
(%)

Early 15 (46.9) 19 (61,2)

Delayed 12 (37.5) 6 (19.4)

Late 5 (15.6) 6 (19.4)

Sex, n (%) 0.08
Female 16 (50.0) 22 (71.0)

Male 16 (50.0) 9 (29.0)

Comorbidities n (%)

Diabetes mellitus 9(28.1) 17 (54.8) 0.04
Chronic kidney diseas 3(9.4) 0(0) 0.08
COPD 3(9.4) 4 (12.9) 0.65
Congestive heart failure 3(9.4) 4 (12.9) 0.65
Hypertension 15 (46.9) 25 (80.6) 0.06
Dementia/Alzheimer’s 13.1) 4 (12.9) 0.15
disease

Solid organ malignancy 13.1) 1(3.2) 0.98
Rheumatoid arthritis 2 (6.3) 4(12.9) 0.37
Immunosuppressive 2 (6.3) 5(16.1) 0.22
therapy

Type of prosthetic 0.37
infection, n (%)

Knee 23 (71.9) 19 (61.3)

Hip 9 (28.1) 12 (38.7)

Clinical findings, n (%)

Pain 29 (90.6) 31 (100) 0.08
Erythema 17 (563.1) 28 (90.3) 0.001
Edema 23 (71.9) 31 (100) 0.001
Fever 4 (12.5) 5(16.1) 0.68
Fistula 4 (12.5) 20 (64.5) 0.001
Surgical approach, n (%) 0.003
DAIR 19 (59.4) 28 (90.3)

Others 13 (40.6) 3(9.7)

Indication for 0.015
arthroplasty, n (%)

Fracture 21 (65.6) 11 (35.5)

Osteoarthritis 11 (34.4) 20 (64.5)

Mortality, n (%) 0.021
Survived 32 (100) 26 (83.8)

Exitus 0 (0) 5 (16.2)
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ABSTRACT

Cancer incidence and mortality rates increase worldwide. Cancer treatment remains a major challenge,
particularly in sub-Saharan African countries and other underdeveloped regions where funding and
resources are severely limited. Cancer cells frequently develop resistance to chemotherapeutic agents
and targeted therapies, highlighting a significant limitation of synthetic chemotherapeutics in cancer
treatment. With the growing advances in the isolation of bioactive compounds derived from natural
products such as plants, the potential of natural products to combat multidrug resistance in cancer has
attracted considerable scientific interest. Traditional medical systems that have existed for thousands of
years are fundamentally based on plants. The practice of traditional medicine for the treatment of
diseases is particularly widespread in countries such as China and India. Turkiye holds significant
potential in terms of medicinal plant diversity, a large proportion of which is used in the treatment of
various diseases.

Viscum album, one of the plants traditionally used for therapeutic purposes, belongs to the order
Santalales and the family Loranthaceae, and is a hemiparasitic plant that grows on pine, spruce, and
pear trees. Scientific studies conducted to date have identified the presence of various bioactive
compounds in V. album, including viscotoxins, lignans, flavonoids, and alkaloids. V. aloum formulations
have been used as adjuvants in cancer therapy due to their immunomodulatory activities and to alleviate
the side effects of conventional cancer treatments. Extracts obtained from V. album, particularly
bioactive constituents such as lectins, viscotoxins, and polyphenols, have demonstrated low toxicity and
minimal side effects in both in vivo and in vitro studies, while exhibiting immunomodulatory activity
and inhibitory effects on cancer cell proliferation across various cancer types. Moreover, clinical studies
conducted in cancer patients have revealed promising anticancer activity.
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It has been shown that V. album extracts enhance immune function by increasing cytokine secretion and
inducing both innate and adaptive immune responses, which may contribute to improved immune-
mediated defense against cancer cells.

It is evident that this plant species, which is of considerable importance for Turkiye, may contribute to
cancer treatment and represents a potential candidate for the chemotherapeutic drug industry.
Keywords: Anticancer, Viscum album, traditional medicine, drug resistance

Ozet

Kanser vakalar1 ve 6liim oranlar1 diinya ¢apinda hizla artmaktadir. Kanser tedavisi, 6zellikle fon ve
kaynaklarin oldukga sinirli oldugu Sahra Alt1 Afrika iilkeleri ve gelismemis iilkeler igin gergek bir zorluk
olmaya devam etmektedir. Kanser hiicreleri siklikla kemoterapétik tedavilere ve hedefli ilaglara direng
gelistirmektedir. Bu durum sentetik kemoterapoétiklerin kanser tedavisinde onemli bir zorluk teskil
ettigini géstermektedir. Bitkiler gibi dogal iiriinlerden elde edilen biyoaktif bilesiklerin izolasyonundaki
artan ilerlemelerle birlikte, dogal {irlinlerin kanserde ¢oklu ilag direnciyle miicadeledeki potansiyeli
onemli Olgiide ilgi gormiistiir. Binlerce yildir var olan geleneksel tip sistemlerinin temelleri bitkilerden
olugmaktadir. Hastaliklarin tedavisinde kullanilan geleneksel tip pratigi 6zellikle Cin ve Hindistan’da
yaygindir. Tirkiye tibbi bitki tiirleri ¢esitliligi agisindan 6nemli bir potansiyele sahip iilke konumunda
olup, biiyiik bir kismu hastalik tedavisinde kullanilmaktadir.

Sifa amac¢lh kullamilan bitkilerden bir tanesi olan Viscum album Santalales takimi, Loranthaceae
familyasina ait olup ¢am, ladin, ve armut agaclari iizerinde yetisen yar1 asalak bir bitkidir. Glinimiize
kadar yapilmis olan bilimsel ¢alismalar V.album bitkisinde, viskotoksin, lignan, flavonoid ve alkaloit
gibi ¢esitli etken maddelerinin varligi tespit edilmistir. V.album formiilasyonlari, immiinomodiilator
aktiviteleri nedeniyle kanser tedavisinde adjuvan olarak ve geleneksel kanser tedavilerinin yan etkilerini
hafifletmek i¢in kullanilmistir. V.album’dan elde edilen ekstreleri ve 6zellikle lektinler, viskotoksinler
ve polifenoller gibi biyoaktif bilesiklerin in vivo ve in vitro ¢alismalarda diisiik toksisite ve yan etkiler
sergilerken, ¢esitli kanser tiirlerine kars1 immiinomodiilator aktivite ve kanser hiicre ¢gogalmasi lizerine
inhibitor etkiler gostermis ve kanser hastalarinda yapilan klinik ¢alismalarda umut verici antikanser
aktivite gostermistir. V.album ekstrelerinin sitokin salgilanmasini artirarak ve hem dogustan hem de
adaptif bagisiklik tepkilerini indiikleyerek bagisiklik fonksiyonunu gii¢lendirdigi ve bu da kanser
hiicrelerine kars1 bagisikligin iyilestirmeye yardimci olabilecegi gosterilmistir.

Tiirkiye i¢in olduk¢a 6nemli bu bitki tiiriiniin kanser tedavisine saglayabilecegi katki ve kemoterapik
ila¢ endiistrisinde potansiyel bir aday olabilecegi agiktir.

Anahtar Kelimeler : Anti-kanser, Viscum album, geleneksel tedavi, ilag direnci.
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ABSTRACT

This study aims to examine the bibliometric structure of the scientific literature addressing the issue of
carbon footprint in the context of energy production and consumption. Climate change, the need to
reduce greenhouse gas emissions, and the transition to sustainable energy systems have made the
concept of carbon footprint one of the key indicators in energy research. Accordingly, this study
evaluates the scientific trends, prominent research themes, international collaboration networks, and
academic productivity related to carbon footprint in energy production and consumption. Inthe research,
English-language articles published between 2004 and 15 March 2026 and indexed in SCI and ESCI
within the Web of Science Core Collection database were examined. In line with the specified criteria,
a total of 2,195 articles were included in the analysis, and bibliometric evaluations and visualizations
were performed using the VOSviewer software.

Within the scope of the analysis, the distribution of publications by year, leading countries, authors,
journals, and keyword co-occurrence patterns were investigated. The findings indicate that there has
been a significant increase in carbon footprint research, particularly after 2015. The highest number of
publications was reached in 2025, with 381 articles. At the country level, the People's Republic of China
ranked first with 671 articles, while the United States and United Kingdom were the other leading
countries. Examination of the international collaboration network revealed that China and the United
States are at the center of the global research network.

Keyword analysis showed that the concepts of “carbon footprint,” “life cycle assessment,”
“sustainability,” “energy constumption,” and “renewable energy,” are prominent in the literature. As a
result, research on energy-related carbon footprints was identified as an interdisciplinary, rapidly
developing, and strategically important field.

Furthermore, it was observed that studies combining input—output analysis, circular economy,
consumption-based emission accounting, and life cycle assessment have increased considerably in
recent years. Journal network analysis revealed that Journal of Cleaner Production, Sustainability, and
Science of the Total Environment are the principal publication platforms in this field. The findings
provide important contributions to the development of energy policies, the determination of emission
reduction strategies, and the identification of future research directions. This situation offers significant
research opportunities, particularly for developing countries, and highlights the necessity of
strengthening international collaborations.

Keywords: Bibliometric analysis, Carbon footprint, Energy efficiency

INTRODUCTION

The increasing impacts of climate change on a global scale have placed the environmental consequences
of energy production and consumption at the center of scientific and political agendas (Adewumi et al.,
2024). Fossil fuel-based energy systems are among the primary sources of greenhouse gas emissions,
making the concept of carbon footprint a key indicator in energy research (Yue et al., 2020). The carbon
footprint refers to the total amount of greenhouse gas emissions, both direct and indirect, generated
throughout the life cycle of a product, process, or system, and it is widely used in evaluating the
environmental sustainability of energy systems (Peters, 2010). In recent years, a notable increase has
been observed in studies addressing the carbon footprint associated with energy production and
consumption (Li et al, 2021). The widespread adoption of renewable energy technologies,
improvements in energy efficiency, advancements in life cycle assessment approaches, and policy-
driven emission reduction targets have expanded the diversity and scope of research in this field.
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Bibliometric analysis is a powerful method that enables the quantitative evaluation of scientific output
within a specific research area (Pessin et al., 2021). The bibliometric methodology involves the
application of quantitative techniques—such as author analysis, citation analysis, and keyword
analysis—to bibliometric data. This approach not only facilitates the mapping of existing knowledge
but also contributes to the identification of research gaps and potential directions for future studies
(Passas, 2024).

This study aims to present a bibliometric analysis of the scientific literature addressing carbon footprint
in the context of energy production and consumption. Publications retrieved from the Web of Science
database covering the period from 2004 to 2026 were analyzed using bibliometric methods and
visualization tools. The study evaluates the temporal distribution of publications, trends in academic
productivity, and leading authors, journals, and countries. The findings reveal a substantial increase in
energy-related carbon footprint research in recent years and indicate that the field has gained growing
strategic importance. In this regard, the study seeks to contribute to scientific and policy-oriented
decision-making processes aimed at developing sustainable energy systems and reducing carbon
emissions.

MATERIAL AND METHOD

VOSviewer was developed in 2010 by Nees Jan van Eck and Ludo Waltman at Leiden University. It is
a software tool that allows the creation and examination of maps based on network data. Although
primarily designed for the analysis of academic publications, it can also be used to study other types of
network data, such as social networks (Arruda et al. 2022). VOSviewer can analyze co-authorship, co-
occurrence, citation, bibliographic coupling, and co-citation relationships, and it visualizes these
relationships using three different approaches: network, overlay, and density maps. These features make
it a widely used tool for effectively analyzing and visualizing structural relationships and research trends
within scientific fields (Van Eck and Waltman, 2017).

In this study, publications from the WoS Core Collection database published between 2004 and 2026
were analyzed using VOSviewer. The database search query was defined as “Carbon Footprint in
Energy Production and Consumption.” The study was conducted within the specified constraints,
including only articles published in English and indexed in the SCI and ESCI. Based on these criteria, a
total of 2,195 articles were analyzed. The analysis examined the annual distribution of publications and
trends in academic productivity. The results indicate that scientific interest in the carbon footprint of
energy production and consumption has increased significantly over the years, with publication output
exhibiting a continuous upward trend.

RESULTS

Figure 1 illustrates the increase in the number of published articles over the years. Between 2004 and
2007, publication numbers remained quite limited, while a steady growth began from 2008 onward.
After 2011, the growth rate accelerated, with a notable surge observed during the 2017-2019 period.
Although a brief decline occurred in 2020, publication numbers increased again from 2021, reaching
their highest level of 381 articles in 2025. As of 2026, 17 articles have been published to date.

Figure 1. Number of articles published by year
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Figure 2 presents the distribution of publications by country. As observed in the figure, the highest
number of publications comes from the People’s Republic of China. China leads with 671 articles,
accounting for 30.569% of the total publications. The United States ranks second with 304 articles
(13.850%), followed by the United Kingdom with 156 articles (7.107%). Italy (142 articles, 6.469%)
and India (145 articles, 6.606%) are also among the major contributors. Spain (128 articles, 5.831%),
Australia (101 articles, 4.601%), and Germany (96 articles, 4.374%) are other prominent countries in
terms of publication output. France (70 articles, 3.189%), Turkey (69 articles, 3.144%), Pakistan (72
articles, 3.280%), and Poland (64 articles, 2.916%) represent countries with moderate publication
numbers. Canada and the Netherlands each contributed 58 articles (2.642%), followed by Iran and Japan
with 55 articles each (2.506%). Saudi Arabia, South Korea, and Sweden each published 46 articles,
representing 2.096% of the total, while Switzerland contributed 45 articles (2.050%), closely following
this group. Finland (42 articles, 1.913%), Norway (41 articles, 1.868%), Greece (37 articles, 1.686%),
and Austria (36 articles, 1.640%) are among the countries with relatively lower publication numbers.
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Figure 2. Number of articles published by country

Figure 3 presents the keyword co-occurrence network map, while Table 1 lists the 20 most frequently
occurring keywords. According to the keyword analysis, the most frequently used term is carbon
footprint, appearing 486 times with a total link strength of 824. This is followed by life cycle assessment,
which occurs 315 times with a total link strength of 558. Sustainability ranks third with 151 occurrences
and a link strength of 289. Energy consumption appears 114 times with a total link strength of 191, while
renewable energy appears 80 times with a link strength of 165. Both water footprint and energy
efficiency are used 70 times, with total link strengths of 144 and 117, respectively. Ecological footprint
occurs 69 times with a link strength of 134, and climate change appears 67 times with a link strength of
163. Environmental impact has 63 occurrences and a link strength of 110. The terms energy and
greenhouse gas emission each appear 62 times, with total link strengths of 135 and 119, respectively.
Carbon emission occurs 51 times with a link strength of 73, while China appears 50 times with a total
link strength of 94. Sustainable development appears 42 times with a link strength of 76, and circular
economy also appears 42 times, with a link strength of 71. Input—output analysis occurs 37 times with a
total link strength of 66. Finally, CO: emission appears 34 times with a link strength of 67; economic
growth occurs 29 times with a link strength of 62, and energy use appears 19 times with a link strength
of 49.

Figure 4 illustrates the scientific collaboration (co-authorship) network among countries. As shown in
the map, the People’s Republic of China occupies a central position in the network and stands out as the
country with the highest connection density. China has established strong links with numerous countries,
playing a decisive role in the global collaboration network. The United States is the second most central
node in the network after China, notably maintaining strong collaborations with European countries,
including the United Kingdom, Germany, France, the Netherlands, Switzerland, and Spain. The United
Kingdom functions as a bridge within the network through its connections with both the United States
and China.
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European countries generally exhibit dense and multidirectional collaborative structures. Germany,
France, Italy, Spain, the Netherlands, and Switzerland form a Europe-centered subnetwork, maintaining
strong links among themselves as well as with the United States and China. Asian countries such as
India, Pakistan, South Korea, and Saudi Arabia actively participate in the network, particularly through
China-centered collaborations. Turkey occupies a moderately central position by maintaining
connections with both European and Asian countries. The clusters represented by different colors on the
map indicate regional or thematic collaboration groups among countries, suggesting that both
geographical proximity and shared research themes shape collaborative patterns in this field. Overall,
the network structure demonstrates a strong and multi-centered global scientific collaboration in this
research area, with China and the United States serving as the key drivers of this structure.

The co-authorship network generated using VOSviewer in this study demonstrates that the field is
organized around specific core authors and thematic clusters (Figure 5). Authors positioned at the center
of the network, such as Zheng, Heran; Meng, Jing; Chen, Bin; and Chen, G. Q., serve as bridges between
different research groups due to their high link strengths, playing a pivotal role in shaping the literature.
This indicates that these authors stand out as reference points in both methodological and application-
oriented studies. The colored clusters observed in the network highlight a meaningful thematic
differentiation within the research field. The red cluster, including Hubacek, Klaus; Feng, Kuishuang;
and Lin, Danyin, focuses on global trade, consumption-based carbon emissions, and policy-oriented
macro analyses. The blue cluster, centered on Zheng, Meng, and Chen, forms the core of methodological
approaches, such as input—output analysis, environmental accounting, and energy—resource flow studies.
Authors in the yellow and green clusters, including Yue, Qiang; Zhang, Bo; Huang, Guohe; and
Kucukvar, Murat, represent applied studies in life cycle assessment (LCA), industrial ecology, and
sustainable production. The purple cluster, featuring Wiedmann, Thomas and collaborators, contributes
to the literature through more theoretical and policy-linked approaches, such as consumption
responsibility and global footprint accounting. Overall, the network’s highly integrated structure
indicates strong interdisciplinary interactions within the research field. The dense connections between
clusters suggest that input—output analysis and life cycle assessment are increasingly considered
together, with theoretical frameworks being reinforced by application-oriented analyses. In this context,
the integration of input—output analysis (I0A) and life cycle assessment (LCA) approaches, linking
policy outcomes to industrial applications, emerges as a key area of research that remains open for
further development in the literature.
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Table 1. The 20 main words with the highest occurrence

Occurrences Total link strength
1 Carbon footprint 486 824
2 Life cycle assessment 315 558
3 Sustainability 151 289
4 Energy constumption 114 191
5 Renewable energy 80 165
6 Water footprint 70 144
7 Energy efficiency 70 117
8 Ecological footprint 69 134
9 Climate change 67 163
10 Environmental impact 63 110
11 Energy 62 135
12 Greenhouse gas emission 62 119
13 Carbon emission 51 73
14 China 50 94
15 Sustainability development 42 76
16 Circular economy 42 71
17 Input-output analysis 37 66
18 CO; emission 34 67
19 Economic growth 29 62
20 Energy use 19 49
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The journal network map generated using VOSviewer illustrates that the relationships among journals
in the energy, environment, and sustainability literature exhibit a dense and interdisciplinary structure
(Figure 6). In the map, node size reflects the influence of a journal within the network, while the links
represent citation or co-occurrence relationships between journals. Journal of Cleaner Production
emerges as the largest and most central node, acting as a bridge across clean production, sustainability,
energy, and environmental research. Journals such as Sustainability and Science of the Total
Environment also occupy central positions in the network with high link strengths. The color-coded
clusters indicate thematic differentiation: the red cluster primarily represents clean production and
engineering-focused studies, the blue cluster focuses on environmental policy and management, the
green cluster emphasizes energy policy and energy economics, and the yellow cluster covers renewable
energy and agriculture—environment interactions. The strong connections between clusters suggest that
these research areas are not independent but form an integrated and interactive research ecosystem.

reneHal eaeTgy odseceat ot e

yrbsel eraronental resesich

Haonmentaligience and poll

sustanable sngiigy schnologie
poscar
crgsepons eriies energy
a1 gt of byr 90U Sf1ocd ergneann.

e and At orienc of thelifalenvitonine :
i Jovinal of ebvirginental mariog
S\)SK‘
ntemanondiournal of i o danecnraia
journal of cl production

o erercame S

¢ e
appied sclices-hasel sustamable pra@lBaor and con
onstruction 4 buMlmie axetnadions Wil of eyt

P {2t O e

consggjanon and réc

L J

ensronmencalieses ch ietes
Journal of nlfstral scoloty

Figure 6. Journal network map

CONCLUSION

This study aimed to reveal the bibliometric structure of the scientific literature addressing the carbon
footprint in the context of energy production and consumption. A total of 2,195 publications indexed in
the Web of Science Core Collection between 2004 and 2026 were analyzed using VOSviewer.
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The findings indicate that this research field has experienced significant growth over the past two
decades, with a particularly accelerated increase in publications after 2015. This growth is directly linked
to the strengthening of global climate policies, the acceleration of energy transition processes, and the
rising prominence of sustainability-focused research.

Country-level analyses show that the People’s Republic of China occupies a central position in the field
in terms of both publication output and international collaboration networks. The United States and the
United Kingdom follow China with high academic productivity and strong collaborative links. Intensive
collaborations among European countries, as well as their connections with Asian countries, reveal that
the research field has a highly integrated and multi-centered global structure. Turkey, while exhibiting
moderate publication output, occupies a strategic position in the collaboration network due to its links
with both European and Asian countries.

Analysis of authors and co-authorship networks indicates that certain core authors play a pivotal role in
shaping the literature. Authors such as Zheng, Meng, Chen, and Hubacek act as bridges between
different thematic clusters due to their high link strengths, enhancing interdisciplinary interactions. This
highlights a scientific structure that supports methodological diversity and the integration of theoretical
and applied studies.

Keyword co-occurrence analysis shows that carbon footprint research is primarily concentrated around
themes such as life cycle assessment (LCA), sustainability, renewable energy, energy efficiency, and
emission reduction. In addition, approaches such as input—output analysis (IOA), circular economy, and
consumption-based emission accounting are gaining increasing prominence. These findings reflect a
growing need for holistic and integrated methodological frameworks to assess the environmental
impacts of energy systems.

Journal network analyses indicate that journals such as Journal of Cleaner Production, Sustainability,
and Science of the Total Environment serve as core publication platforms in the field. These journals act
as bridges across engineering, environmental sciences, energy policy, and sustainability studies,
supporting interdisciplinary knowledge production. Strong citation links between clusters demonstrate
that research on carbon footprint in energy production and consumption forms an interconnected and
mutually reinforcing body of literature.

Overall, the findings suggest that research on energy-related carbon footprint is maturing both
quantitatively and thematically, and that the field is gaining increasing strategic importance. In this
context, the integration of life cycle assessment and input—output analysis, the linkage of policy-oriented
outcomes with industrial applications, and the increasing visibility of developing countries in the
literature emerge as key opportunities for future research.
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ABSTRACT

Surface electromyography (SEMG) is a critical non-invasive biopotential measurement technique for
diagnosing neuromuscular pathologies and supporting rehabilitation. This study presents the
mathematical modeling and digital filtering architecture of an interactive EMG Signal Processing
Station developed for use in biomedical engineering education. The simulation platform consists of five
fundamental blocks: a motor unit recruitment model, a Gaussian white noise generator, 4th-order
Butterworth-type IIR filtering, full-wave rectification, and sliding-window RMS (Root Mean Square)
envelope extraction. The stochastic generation equation used in the system is derived in accordance with
needle EMG models in the literature. Furthermore, the system is optimized using single-pole low-pass
filter coefficients for real-time processing.

Keywords: Surface EMG, Biomedical Signal Processing, Simulation-Based Education.

OZET

Noromiiskiiler patolojilerin teshisinde ve rehabilitasyon siireclerinde yiizey elektromiyografisi (SEMG),
invaziv olmayan bir biyopotansiyel Ol¢iim teknigi olarak kritik bir 6neme sahiptir. Bu calisma,
biyomedikal miihendisligi egitiminde kullanilmak iizere gelistirilen interaktif bir EMG Sinyal Isleme
Istasyonunun matematiksel modellemesini ve dijital filtreleme mimarisini sunmaktadir. Simiilasyon
platformu; motor Unite rekritman modeli, Gauss beyaz guriltl Greteci, 4. derece Butterworth tipi IIR
filtreleme, tam dalga dogrultma ve kaydirilmis pencere RMS (Root Mean Square) zarf ¢ikarimi olmak
iizere bes temel bloktan olusmaktadir. Sistemde kullanilan stokastik iiretim denklemi, literatiirdeki igne
EMG modelleriyle uyumlu bir sekilde tiiretilmistir. Ayrica, ger¢ek zamanli isleme siiregleri igin tek
kutuplu algak geciren filtre katsayilar1 kullanilarak sistem optimize edilmistir.

Anahtar Kelimeler: Yiizey EMG, Biyomedikal Sinyal Isleme, Simiilasyon Tabanl Egitim.

INTRODUCTION

Electromyography (EMG) is a method for measuring and analyzing the electrical activity generated by
skeletal muscles during contraction. In clinical practice, it stands as one of the gold standard methods
for the differential diagnosis of conditions such as carpal tunnel syndrome, myopathy, amyotrophic
lateral sclerosis (ALS), and peripheral nerve injuries. Although surface EMG (SEMG) offers lower
spatial resolution than needle EMG, it has found extensive application due to its non-invasive nature,
reproducibility, and potential for integration into prosthetic control and biofeedback systems (Merletti
& Parker, 2004; De Luca, 1997; Farina et al. 2004). Raw EMG signals possess an inherently stochastic
and non-stationary structure due to the random firing times of motor units during voluntary contraction.
The amplitude of this signal typically ranges from 50 pV to 5 mV, with a frequency range of 5-450 Hz.
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During measurement, artifacts such as ECG interference, motion artifacts, 50/60 Hz power-line noise,
and low-frequency stability issues due to skin impedance are superimposed on the signal. Consequently,
digital filtering and envelope extraction are essential processes for transforming EMG into meaningful
parameters, such as RMS, median frequency, and work area (Proakis & Manolakis 2014; Hoskins et al.
2010). This article explains the mathematical foundations and signal-processing algorithms of a
research-grade EMG simulation station from a technical perspective. Throughout the study, the steps
beginning from white Gaussian noise to the motor unit recruitment model, band-pass IIR filtering,
rectification, and RMS envelope extraction were derived through equations, and the system architecture
was detailed.

THEORETICAL FOUNDATIONS AND MATHEMATICAL MODELING

During voluntary contraction, small-diameter motor units are activated first, followed by larger ones;
this phenomenon is known as the Henneman Size Principle. This recruitment process causes the
amplitude of the total EMG signal to increase proportionally with the square root of the contraction
intensity. In the simulator, this relationship is modeled using the following modulated Gaussian noise
equation (1) (Hennemen, 1957; De Luca&Hostage, 2010; Merletti&DiFabio, 2004).

raw = (noise. sqrt(MVC) Ascae) + (n0ise. Npasai 0.2) (1)

The parameter noise represents white Gaussian noise with unit variance generated via the Box-Muller
transform. The MVC variable indicates the percentage of Maximum Voluntary Contraction ranging
from 0 to 1. Ascae IS an experimental constant used for microvolt scaling, with a value of 2.5. Finally,
Npasal refers to the basal noise level, which ranges from 0 to 0.5 microvolts. In the software architecture,
this equation is implemented directly within the generateEMG() function. The square root relationship
(sgrt(MVC)) reflects the non-linear increase in amplitude observed in needle EMG recordings
(Fuglevand et al. 1993). The physiologically informative frequency spectrum of surface EMG signals
typically ranges between 20 and 450 Hz. To suppress low-frequency motion artifacts below this band
and high-frequency noise components above it, a 4th-order Butterworth filtering approach was
employed in the system (Table 1). To minimize computational complexity and enhance real-time
processing efficiency, cascaded single-pole low-pass (LPF) and high-pass (HPF) filters were utilized
for each pole. In the simulation architecture, the parameters are configured as f.r = 150 Hz, fyp = 20 Hz,
and fs = 1000 Hz. These values establish the 20-150 Hz effective band often recommended in the
literature for surface EMG measurements (Proakis&Manolakis, 2014; Konrad, 2005).

Table 1. Digital Filtering Design

Parameter / Model Low-Pass Filter (LPF) High-Pass Filter (HPF)
Cut-off Frequency (fo) fip = 150 Hz fup =20 Hz

Time Constant (RC) RC =1/ (2nfip) RC =1/ (2nfup)

Digital Coefficient (a) ap=(1/f)/(RC+1/f) anp =RC/(RC+1/f)

Difference Equation y[n] =y[n-1]+ aip * (X[n] - Y[n-1])  y[n] = anp * (Y[n-1] + X[n] - x[n-1])

To obtain the envelope signal, which reflects the intensity of muscle activity and the level of motor unit
recruitment, the filtered EMG signal is first rectified. This process is achieved by taking the absolute
value of the signal. To track empirical velocity and power over the rectified signal, a Sliding Window
RMS (Root Mean Square) algorithm is applied (RMS = sqrt( (1 / W). sum( x[i]?) ). In the simulation
architecture, the window length (W) is configured as 100 samples (100 ms). The reason for this choice
is that the lowest-frequency components in the EMG envelope (such as physiological tremor and slow
fatigue variations) are typically below the 10 Hz threshold. A 100 ms observation window provides
sufficient smoothing of the signal without distorting the morphological information at the 10 Hz level.

SYSTEM ARCHITECTURE AND SIGNAL PROCESSING BLOCKS

The simulation platform emulates the signal path of a physical EMG device through five fundamental
digital stages. The technical functions of these blocks and their counterparts in the software architecture
are detailed in Table 2.
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Table 2. EMG Signal Processing Chain

Block Technical Description

Stochastic Generator Motor unit action potential (MUAP) firing simulation

High-Pass Filter Removal of motion artifacts and DC components

Low-Pass Filter 150 Hz cutoff (Suppression of high-frequency noise)

Rectification (ABS) Transferring negative waves to the positive region

RMS Windowing 100 ms sliding root mean square calculation

The output of each processing layer is visualized in real time across three separate visualizer areas
(canvases): c1 (raw biopotential in blue), ¢2 (filtered and rectified SEMG in green), and c3 (linear RMS
envelope in yellow). This visual hierarchy allows users to analyze how the signal morphology
transforms at each stage, reinforcing theoretical knowledge with practical observation.

PARAMETER CONTROL AND ARTIFACT MANAGEMENT

The control panel sliders allow for the dynamic adjustment of MVC (0-100%) and Basal Noise (0-50
MV) parameters. As seen in Figure 1, the MVC is set to 40% and the Basal Noise to 10 V. Increasing
the MVC raises the standard deviation of the modulated Gaussian noise via the noise *
Math.sgrt(settings.mvc) relationship, simulating more intense muscle contractions. The basal noise
parameter represents the thermal and bioelectric background interference present even in a relaxed
muscle. The 150 Hz (Low-pass) and 20 Hz (High-pass) boundaries shown in Figure 1 define the
effective physiological information band for surface EMG. Lowering the low-pass cutoff dampens high-
frequency components such as MUAP spikes, while raising the high-pass cutoff above 20 Hz helps
eliminate motion artifacts but may reduce overall signal power. The simulator allows users to
interactively observe how these design parameters influence the Signal-to-Noise Ratio (SNR). Muscle
fatigue is modeled as a spectral shift using the empirical formula 85.4 - (settings.mvc.15). The median
frequency value of 79.4 displayed in Figure 1 is the direct result of this calculation for the 40% (0.4)
MVC input. This simplified relationship effectively demonstrates how fatigue accelerates at higher
contraction intensities during educational sessions.

EMG-LAB Prc
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Figure 1. Interactive EMG Analyzer Interface: Raw (CH1), Filtered/Rectified (SEMG), and Linear
RMS Envelope Outputs under 40% MVC and 10 pV Basal Noise.
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CONCLUSION AND DISCUSSION

In the simulation tests, the raw biopotential signal (c1) exhibited a wideband random noise character,
whereas digital filtering and full-wave rectification (c2) successfully shifted the signal to the positive
region, revealing a distinct oscillatory pattern. According to the current data in Figure 1, the
instantaneous RMS output was measured at 1.4471 mV with an MVC set to 40%. The
Math.sgrt(settings.mvc) relationship within the software architecture simulates the Henneman Size
Principle in motor unit recruitment, mathematically validating the non-linear square-root relationship
between muscle force and EMG amplitude. Spectral shift and fatigue analysis are calculated via the
empirical formula, and the 79.4 Hz value displayed on the interface for the 40% (0.4) MVC input proves
full consistency with the underlying code structure. The yellow RMS envelope (c3) in the bottom
channel exhibits a smooth, low-frequency profile consistent with contraction intensity and qualitatively
aligns with the characteristics of actual SEMG recordings reported in the literature.

This study has presented the technical infrastructure and validation results of a research-grade interactive
EMG simulation platform developed for neuromuscular signal analysis and biomedical engineering
education. The developed system successfully integrates stochastic modeling of motor unit recruitment,
a 4th-order cascaded digital Butterworth filter architecture, and real-time RMS envelope extraction.
Current outputs, such as the 40% MVC and 79.4 Hz median frequency values shown in Figure 1, prove
that the system's mathematical engine operates in complete consistency with its underlying code
structure and established physiological standards. In conclusion, this platform, based on one-
dimensional (1D) time-series analysis, is evaluated as a powerful academic tool for visualizing complex
signal processing concepts and bridging the gap between theoretical knowledge and practical laboratory
outputs. Future work will aim to expand the system’s capabilities toward multi-channel (HD-sEMG)
analysis and advanced nerve conduction velocity measurement features.
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ABSTRACT

In cardiovascular disease monitoring, determining blood flow parameters using non-invasive technigues
supports clinical evaluations. This study examines the theoretical foundations and signal-processing
architecture of an interactive Ultrasonic Blood Flow Simulator, developed as a tool for biomedical
training programs. The simulation is based on the physical principles of Doppler Shift and Transit Time
difference, parametrically modeling the effects of variables such as flow velocity and probe angle on
the measurement. The framework details the fundamental signal-processing stages, including
demodulation, zero-crossing detection, and pulsatile flow envelope extraction. The findings suggest that
this simulator has the potential to serve as a visualization tool for theoretical courses in the biomedical
field and may help students understand device operating principles through its interactive interface.
Keywords: Biomedical Education, Ultrasonic Simulation, Signal Processing, Flow Measurement.

OZET

Kardiyovaskiiler hastaliklarin takibinde, kan akis parametrelerinin invaziv olmayan tekniklerle
belirlenmesi klinik degerlendirmeleri desteklemektedir. Bu ¢alisma, biyomedikal egitim programlarinda
bir arag¢ olarak kullanilmak iizere gelistirilen interaktif bir ultrasonik kan akis simiilatoriiniin kuramsal
temellerini ve sinyal isleme mimarisini incelemektedir. Simiilasyon, Doppler kaymas1 ve gecis siiresi
farki fiziksel prensiplerine dayanarak, akis hizi ve prob acist gibi degiskenlerin 6l¢iim tizerindeki
etkilerini parametrik olarak modellemektedir. Sistem yapisi; demodiilasyon, sifir gegis tespiti ve pulsatil
akig zarfi ¢ikarimi dahil olmak {izere temel sinyal isleme asamalarini detaylandirmaktadir. Bulgular, bu
simiilatoriin biyomedikal alanindaki teorik dersler i¢in bir gorsellestirme araci olma potansiyeline sahip
oldugunu ve interaktif arayiizii araciligiyla cihazin c¢aliyma prensiplerinin anlasilmasina katkida
bulunabilecegini gostermektedir.

Anahtar Kelimeler: Biyomedikal Egitimi, Ultrasonik Simiilasyon, Sinyal isleme, Akis Olgiimii.

INTRODUCTION

Ultrasound technology is a non-ionizing, non-invasive diagnostic modality that uses high-frequency
acoustic waves (>20 kHz) to interact with biological tissues. Particularly in cardiovascular medicine and
vascular surgery, quantitative analysis of hemodynamic parameters is critical for diagnosing and
monitoring vascular pathologies, such as stenosis (narrowing) or occlusion (blockage). According to the
principles of fluid mechanics and Bernoulli’s principle, constrictions in the vascular lumen lead to
significant increases in local flow velocity; precise measurement of these velocity changes serves as the
fundamental criterion for disease staging and treatment planning (Jensen, 1996).
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Traditionally, blood flow measurement is performed using Continuous Wave (CW) and Pulsed Wave
(PW) Doppler techniques. However, especially in perivascular measurement applications, the Transit
Time method, which allows direct volumetric flow (discharge) measurement, has gained prominence in
modern medical device technologies due to its high signal-to-noise ratio (SNR) and measurement
accuracy. A simulation platform that models these two distinct physical principles simultaneously
enables researchers and students in biomedical fields to comparatively analyze the advantages and
limitations of different measurement modalities (Gill, 1985; Cobbold, 2006).

This study presents, from a technical perspective, the mathematical modeling and signal-processing
architecture of an interactive blood flow simulator developed. Throughout the article, the propagation
characteristics of ultrasonic waves in biological tissues, the frequency shifts due to erythrocyte
backscattering, and the transformation of these signals within digital processing layers will be detailed
in sections.

THEORETICAL FOUNDATIONS AND MATHEMATICAL MODELING

The Doppler effect is the perceived change in frequency due to the relative motion between a sound
source and an observer. In blood flow measurement, the sound source is the piezoelectric crystal within
the probe, while the observers are the mobile erythrocytes. When an ultrasonic wave scatters off a
moving cell, its frequency is modulated, and this shift is recaptured by the transducer. The fundamental
Doppler equation employed in the system is expressed as fo = (2. v . cos(®) / C) . fs (Gill, 1985). The
physical definitions of the parameters and their simulation ranges are summarized in Table 1. Coefficient
2 in the equation accounts for the Doppler shift the sound undergoes during both its transmission and
return paths. The cos(®) component represents the projection of the velocity vector onto the ultrasound
beam axis. If the probe is positioned perpendicular (90°) to the vessel, cos(90 °) = 0, resulting in a zero
detectable Doppler shift; this phenomenon is known as angle error in biomedical measurements. Unlike
the Doppler method, the Transit Time method focuses on the time-of-flight difference rather than
frequency shifts. Across the distance (D) between two transducers, the difference (AT) between the
propagation time in the direction of flow (t1) and against the flow (t2) is measured (Cobbold, 2006). The
Transit Time equation used in the simulator is AT = (2. D . v . cos(®)) / C2. The primary advantage of
this method is its ability to measure the direct volumetric flow rate when the vessel's cross-sectional area
is known, rather than just the velocity. In the simulation, the distance D is set to 2 cm, and results are
reported in nanoseconds (ns). The division by the square of the speed of sound (C) highlights how critical
changes in medium temperature and tissue type are to the accuracy of this method (Cobbold, 2006;
Halliwell, 2000).

Table 1. Doppler Equation Variables, Physical Definitions, and Simulation Operational Ranges.

Parameter Definition Unit Simulation Range
fo Doppler Shift (Frequency Change) kHz Calculated Output
% Blood Flow Velocity cm/s 0-300

d Probe Insonation Angle Degrees (°) 0-90

C Speed of Sound in Medium m/s 300 - 4000

fs Transmitted Ultrasound Frequency (RF) MHz Constant: 5 MHz

SYSTEM ARCHITECTURE AND SIGNAL PROCESSING BLOCKS

The simulation platform digitally emulates the signal path of a physical ultrasound device. This process
consists of four main stages, ranging from raw data processing to the generation of clinically meaningful
velocity profiles: The signal processing architecture initiates with an RF (Radio Frequency) oscillator
operating at a center frequency of 5 MHz. This frequency selection represents the optimal balance
between penetration depth and axial resolution in biomedical applications. Serving as the reference point
for calculations, this value forms the basis for all Doppler shift analyses (Gill, 1985; Hoskins et al. 2019).
The signal scattered back from moving erythrocytes, containing 5 MHz + fp spectral components, is
demodulated by mixing it with the original reference signal.
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As a result of this heterodyne process, the difference signal is downconverted to baseband, reaching the
audible frequency spectrum (typically 0-15 kHz). The blue waveform in the simulator interface
visualizes the time-domain representation of this demodulated Doppler audio signal (Hoskins et al.
2019; Bhargava 2019). The zero-crossing detector, which converts spectral frequency data into
instantaneous velocity information, is a computationally efficient and reliable method. Each point where
the signal crosses the zero axis is defined as a pulse. The pulse density per unit time is directly correlated
with the Doppler frequency and, consequently, the blood flow velocity. In the green waveform section
(wave_b) of the simulator, this process is modeled as digital square-wave pulses. Pulsatile blood flow
creates a low-frequency amplitude envelope over the Doppler signal relative to the cardiac cycle. By
using an integrator or a low-pass filter (LPF), these high-frequency components are filtered out to extract
the velocity envelope. The yellow graphic area of the simulator represents this physiological variation,
including systolic peaks and diastolic flow phases.

SIMULATION PARAMETERS AND ARTIFACT MANAGEMENT

The simulation models not only include theoretical measurements but also the physical constraints and
noise factors encountered in clinical practice. In a real-world setting, the acoustic impedance mismatch
between air and biological tissue is extremely high; this discontinuity causes over 99% of sound waves
to reflect off the surface. The gel control parameter in the simulator models this physical phenomenon.
When acoustic coupling is not established (gel application disabled), the algorithm forces the fD
(Doppler Shift) value to 0, simulating the cessation of signal transmission across the impedance barrier.
Vessel walls move at significantly lower velocities compared to the erythrocytes within the lumen;
however, due to their higher density, they act as much stronger reflectors. This results in low-frequency
but high-amplitude interference, known as "wall thump," within the Doppler spectrum. When the High-
Pass Filter (HPF) module is activated in the simulation architecture, these low-frequency artifacts are
mathematically eliminated, isolating only the high-frequency blood flow signals.

CONCLUSION AND DISCUSSION

In tests conducted via the simulator, the effect of the speed of sound (C) on the Doppler shift (fp) was
analyzed. Findings confirm that fp varies inversely with the speed of sound in the medium. For instance,
the Doppler frequency shift is minimized in high-density media such as bone tissue (4000 m/s), whereas
it increases in media with lower propagation speeds, such as fatty tissue (1450 m/s). This underscores
the critical importance of tissue-specific calibration for accuracy in clinical measurements (See Figure
1, Left Panel). Increasing the probe insonation angle (®) from 0° toward 90° leads to a decrease in both
fo and transit time difference (AT) values due to the reduction in the cos(®) component. The simulation
outputs verify that the 30°-60° range recommended in clinical practice is the most optimized region for
both signal amplitude and angle-error tolerance. The current simulation architecture is mathematically
based on the Single-Gate Doppler principle. In this model, all flow dynamics within the vessel cross-
section are represented by a single mean velocity vector (v). This approach corresponds to "Spectral
Doppler" analysis in clinical practice. Under real hemodynamic conditions (assuming a Newtonian
fluid), velocity distribution in vessels exhibiting laminar flow follows a parabolic profile. Due to
viscosity at the vessel wall, velocity approaches zero, while reaching its maximum at the center of the
lumen. This distribution is expressed by V(r) = Vmax. [1 - (r / R)?]. Where R represents the vessel radius
and r represents the radial distance from the center axis. The constant v value used in the simulator
represents the temporal mean velocity (vayg) of this profile. Clinical-grade Color Flow Mapping (CFM)
systems utilize Multi-Gate Doppler techniques, distinguishing them from the current 1D model. In CFM
systems, the vessel cross-section is divided into numerous sample volumes, where velocity vectors at
each point are calculated separately and color-coded (blue/red) based on direction. While the 2D visual
section provided by the simulator (Figure 1, Top Right) offers an anatomical illustration, the fact that
the computational infrastructure remains 1D (linear) indicates that the system reflects Continuous Wave
(CW) Doppler characteristics. The interactive blood flow simulator developed within the scope of this
study comprehensively covers the theoretical foundations and signal-processing stages of ultrasonic
measurement techniques. The simultaneous modeling of Doppler Shift and Transit Time principles on
a single platform has enabled users to comparatively analyze the physical constraints and application
areas of different measurement modalities.
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Simulation results confirm the decisive roles of critical factors, such as acoustic impedance matching
(gel application), insonation angle dependency, and tissue-specific speed-of-sound variability, in
determining measurement accuracy. Furthermore, the modeling conducted with a one-dimensional (1D)
velocity vector approach has transparently demonstrated the operational mechanisms of fundamental
signal processing blocks, including demodulation, frequency estimation, and envelope extraction.

Doppler ve Transit Time Kan Akis Analizorii

Ortam Segimi (C - Yayiima He) Damar Kesiti ve Prob Yerlegimi (Grsel Similasyon)

Kan Alag He (v): 100 cm/s
E—————

Prob Ags: (©): 60°
—

Sinyal igleme Bloklan

# Ultrason Jeli Uygula

+ High-Pass Filter (Duvar GUrlltlisi Sil)
[cite: 142)

B Sesi Ag (Doppler Pitch) [cite: 143]

Blok Dryagram Simyallen (a- Demodile, b: Zero-Crossing, © Envelop/Hiz)

Figure 1. Interactive Ultrasonic Flow Simulator Interface: Parametric Input Panel (Left), Dynamic
Vessel Cross-Section (Top Right), and Real-Time Signal Processing Blocks (Bottom Right).

In conclusion, this tool holds significant potential for visualizing complex hemodynamic concepts and
bridging the gap between theoretical knowledge and practical applications in biomedical-oriented
educational programs. Future work aims to enhance the clinical realism of the simulation by integrating
laminar flow profiles (parabolic velocity distribution) and incorporating turbulent flow scenarios into
the model.
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ABSTRACT

The reliable and sustainable operation of metro systems depends on maintaining the structural integrity
of the rail infrastructure. Increasing rail lengths, traffic density, and operating loads cause mechanical
damage resulting from wheel-rail interaction to become more critical over time. Defects caused by
rolling contact fatigue (RCF) can lead to sudden rail failures and serious safety risks if not detected
early. In this study, Ultrasonic Inspection (UT), Magnetic Particle Testing (MT), and Visual Inspection
(VT) methods for detecting rail defects in urban rail systems are evaluated using an integrated approach.
The applicability of different non-destructive testing (NDT) techniques in critical areas such as the rail
surface, internal discontinuities, weld zones, switch hubs, and high-stress areas is examined
comparatively. In addition, a risk-based inspection approach is proposed, considering parameters such
as line age, curve radius, annual carrying capacity, and axle load. The proposed approach goes beyond
traditional maintenance plans based on fixed time intervals, allowing for the dynamic optimization of
inspection frequencies. Thus, the aim is to increase the probability of defect detection and prevent
sudden rail failures by conducting targeted inspections in critical areas. The study is expected to
contribute to the applicability of predictive maintenance strategies in metro lines and to the improvement
of the lifecycle costs of rail assets.

Keywords: Non-Destructive Testing, Urban Transportation, Railways.

OZET

Metro sistemlerinin giivenilir ve siirdiiriilebilir isletimi, ray altyapisinin yapisal biitiinliigiiniin
korunmasina baghdir. Artan ray uzunluklari, trafik yogunlugu ve isletme yiikleri, tekerlek-ray
etkilesiminden kaynaklanan mekanik hasarmn zamanla daha kritik hale gelmesine neden olur. Ozellikle,
yuvarlanma temasi yorgunlugundan (RCF) kaynaklanan kusurlar, erken tespit edilmezse ani ray
kirilmalarina ve ciddi giivenlik risklerine yol agabilir. Bu ¢aligmada, kent i¢i rayl sistemlerde ray
kusurlarinin tespitine yonelik Ultrasonik Muayene (UT), Manyetik Parcacik Testi (MT) ve Gorsel
Muayene (VT) yontemleri biitiinlesik bir yaklagimla degerlendirilmistir. Ray ylizeyi, i¢ siireksizlikler,
kaynak bolgeleri, makas gdbekleri ve yiiksek gerilimli alanlar gibi kritik alanlarda farkli tahribatsiz
muayene (NDT) tekniklerinin uygulanabilirligi karsilastirmali olarak incelenmistir. Ayrica, hattin yasi,
egri yarigapi, yillik tasima kapasitesi ve aks yiikil gibi parametreler dikkate alinarak risk tabanl bir
denetim yaklasimi dnerilmistir. Onerilen yaklasim, sabit zaman araliklarina dayali geleneksel bakim
planlarinin 6tesine gecerek denetim sikliklarinin dinamik bi¢imde optimize edilmesine olanak
tamimaktadir. Boylece kritik bolgelerde hedefe yonelik muayene yapilmasi, kusur tespit olasiligimin
artirtlmast ve ani ray kirtlmalarinin 6nlenmesi amaclanmaktadir.

info@africansummit.org 183



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

Caligmanin, metro hatlarinda kestirimeci bakim stratejilerinin uygulanabilirligine ve ray varliklarinin
yasam dongiisii maliyetlerinin iyilestirilmesine katki saglamasi beklenmektedir.
Anahtar Kelimeler: Tahribatsiz Muayene, Kenti¢i Ulasim, Demiryolu

GIRiS

Kent i¢i rayl ulagim sistemleri yiiksek tasima kapasitesi, diisiik karbon emisyonu ve diisiik seyahat
stireleriyle siirdiiriilebilir kentsel mobilitenin temel unsurlarindan biridir. Bilyiliyen sehirlerde karayolu
trafiginin doygunluga ulagmasiyla bu sistemlere olan talep hizla artmaktadir. Ancak artan isletme
yogunlugu, ray altyapisinin daha yogun dinamik yiiklere maruz kalmasina sebep olmaktadir [1].
Tekerlek—ray temasi sirasinda olusan tekrarl kuvvetler, rayin mikroyapisinda plastik deformasyonlara
ve gerilme birikimlerine yol agmaktadir. Bu durum, Yuvarlanma Temas Yorulmas: (RCF) olarak
adlandirilan ve mikroskobik diizeyde baslayip zamanla biiyiiyen hasar mekanizmalarini tetiklemektedir
[2]. RCF catlaklar1 genellikle ray yiizeyinde baslamakta, tekrarli tekerlek—ray temasi altinda diisiik
cevrimli yorulma ve ratcheting mekanizmalarinin etkisiyle s13 agilarla ilerlemektedir. ilerleyen
asamalarda bu catlaklar yilizeye geri donerek pitting tiirii yiizey hasarlarina veya ray kesitini tehdit eden
daha ciddi kirilmalara yol acabilmektedir [3-5]. RCF'nin yani sira dalgali aginma, termik hasarlar ve
tekerlek yaniklari da ray biitiinliigiinii tehdit eden 6nemli kusur tiirleridir [6]. Bu hasarlarin zamaninda
tespit edilememesi, ani ray kirtlmalarma ve ciddi isletme aksakliklarina neden olabilmektedir.
Geleneksel bakim yonetiminde ray denetimi biiyiik 6lgiide sabit takvimli periyodik kontrollere ve
operator bagimli gorsel muayeneye dayanmaktadir [7]. Bu yaklasim, 6zellikle yiizey altinda ilerleyen
erken evre catlaklarin tespitinde yetersiz kalmaktadir. Son yillarda Tahribatsiz Muayene (NDT)
tekniklerinin ray denetiminde yayginlagmasi, bu sinirliliklarin asilmasinda 6nemli bir ilerleme
saglamigtir. Ultrasonik Muayene (UT), Manyetik Parcacik Testi (MT), Faz Dizili Ultrasonik Test
(PAUT) ve Gorsel Muayene (VT) yontemleri, farkli kusur tiplerine kars1 birbirini tamamlayan avantajlar
sunmaktadir [8].

Raylarda meydana gelen i¢ ve yiizeysel siireksizliklerin erken tespiti, operasyonel giivenligin
stirdiiriilebilirligi ve bakim maliyetlerinin optimize edilmesi agisindan kritik bir rol oynamaktadir. Bu
dogrultuda, Tahribatsiz Muayene (NDT) yontemleri 6n plana ¢itkmaktadir [9]. Ultrasonik Muayene (UT)
ray i¢indeki derin ¢atlaklarm hacimsel taranmasinda yiiksek dogruluk sunarken; Manyetik Pargacik
Testi (MT) yiizey ve ylizeye yakin mikro ¢atlaklarin geometrik sinirlarinin belirlenmesinde iistiin
hassasiyet saglamaktadir. Geleneksel temasli yontemlerin 6tesine gecen bu teknolojiler; manyetik kacak
aki, girdap akim goriintiileme ve verilerin hibrit sekilde kullanilmasi ile desteklenerek karmasik yapisal
kusurlarin analizinde yiiksek dogruluk pay1 sunmaktadir [10].

Ultrasonik ve gorsel verilerin derin 6grenme modelleri ile islenmesi, degisken aydinlatma kosullarinda
dahi anormalliklerin yiiksek dogrulukla ayirt edilmesini ve hata sinyallerinin ger¢ek zamanli
smiflandirilmasini saglamaktadir. insan kaynakli hatalar1 asgariye indiren otonom izleme sistemleri, ray
geometrisindeki bozulmalar1 es zamanli takip eden robotik platformlar ve konum tabanli anlik
haritalama saglayan araclar; ciddi kirilma risklerinin baslangi¢ asamasinda saptanmasina dogrudan katki
sunmaktadir [11, 12]. Bu nedenle kent i¢i rayh sistemlerde siirdiiriilebilir ve glivenilir isletme i¢in hat
yasi, kurp yarigapi, yillik tagman tonaj (MGT) ve aks yiikii gibi operasyonel parametrelerin mekansal
ve zamansal degiskenligini dikkate alan modern denetim yaklasimlarina ihtiya¢ duyulmaktadir [13, 14].
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Sekil 1. Ray kusurlarinin tespitinde tipik NDT yontemleri

Bu ¢alisma kapsaminda, ray kusurlarmin proaktif tespiti amaciyla UT, MT, VT ve PAUT yontemleri
biitiinlesik bir metodoloji igerisinde ele alinmis ve ¢esitli saha kosullar1 altindaki uygulanabilirlikleri
sistematik olarak analiz edilmistir. Farkli NDT tekniklerinin birlikte kullanimina dayanan hibrit bir
yaklagimin kavramsal temelleri ortaya konulacak, risk tabanli denetim stratejilerinin potansiyelini
degerlendirerek ve bu yontemlerin demiryolu bakim yonetimine olasi katkilar tartigilacaktir.

NDT YONTEMLERININ KARSILASTIRMALI INCELEME KRiTERLERI

Bu caligsma, kent i¢i rayli sistem hatlarinda ray kusurlarinin tespitinde kullanilan tahribatsiz muayene
yontemlerini literatiir temelli olarak degerlendiren bir derleme niteligindedir. Bu kapsamda gorsel
muayene (VT), ultrasonik muayene (UT), manyetik parcacik testi (MT) ve faz dizili ultrasonik muayene
(PAUT) yontemleri; tespit edebildikleri kusur tlrleri, ray kesiti tizerindeki etkinlik alanlari, saha
uygulanabilirlikleri, avantajlar1 ve sinirliliklar agisindan karsilastirmali olarak ele alinmustir.
Degerlendirme siirecinde, kent i¢i rayli sistemlerde sik karsilasilan yuvarlanma temas yorulmasi, yiizey
catlaklari, tekerlek yaniklari, kaynak kusurlari, plastik deformasyonlar ve igsel siireksizlikler dikkate
alimmugtir. Ayrica diiz hat segmentleri, dar yaricaph kurplar, makas bolgeleri, ray mantari, ray gévdesi,
ray tabani ve aliiminotermik kaynak noktalar1 kritik bolgeler olarak degerlendirilmistir. Boylece NDT
yontemlerinin yalmzca genel kusur tespit performansi degil, farkli ray bolgelerindeki uygulanabilirligi
de tartistlmustir.

Yontemlerin karsilagtirilmasinda kusur tespit kabiliyeti, yiizey ve hacimsel kusurlara duyarlilik,
muayene hizi, saha kullanim kolayligi, ekipman gereksinimi ve operatér bagimliligi temel Olgiitler
olarak kullanilmistir. Bu c¢ercevede VT 6n tarama ve yiizey kusurlarinin belirlenmesi, UT ray ici
hacimsel kusurlarin tespiti, MT ylizey ve yiizeye yakin mikro catlaklarin dogrulanmasi, PAUT ise
karmasik geometrili catlaklarin ayrintili karakterizasyonu acisindan degerlendirilmistir.

Calismada hibrit NDT yaklasimi, yeni bir deneysel uygulama olarak degil, literatiirde bildirilen
yontemlerin tamamlayict 6zellikleri lizerinden ele almmistir. Bu nedenle VT, UT, MT ve PAUT
yontemlerinin birlikte kullanim potansiyeli, tekil yontemlerin sinirliliklarint azaltma ve kritik bolgelerde
kusur tespit giivenilirligini artirma acisindan tartigilmistir. Ayrica risk temelli denetim yaklasimi
kapsaminda hat yas1, trafik yogunlugu, kurp yarigapi, aks yiikii, bakim ge¢misi ve kusur olugma olasilig
gibi parametrelerin muayene siklig1 iizerindeki etkileri degerlendirilmistir.

Son olarak, hibrit ve risk temelli NDT uygulamalar1 yasam dongiisii maliyeti perspektifinden ele
alinmigtir. Bu kapsamda erken kusur tespitinin ani ray kirilmasi, plansiz hat kapatma, acil onarim ve
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isletme kayiplarini azaltma potansiyeli tartisilmigtir. Bdylece ¢alisma, NDT yontemlerinin teknik
kargilastirmasinin yaninda, bu yontemlerin kestirimci bakim ve siirdiiriilebilir altyapt yonetimine
saglayabilecegi katkilar1 da degerlendirmektedir.

BULGULAR

Literatiirdeki ¢aligmalar, kent ici rayli sistem hatlarinda ray kusurlarinin hat boyunca homojen olarak
dagilmadigin1 ve hasar olusum egiliminin belirli bolgelerde daha yiiksek oldugunu gostermektedir.
Ozellikle dar yarigaph kurplar, makas gobekleri, kaynak bolgeleri ve yiiksek tekrarli yiiklemeye maruz
kalan hat segmentleri; yuvarlanma temas yorulmasi, yiizey catlaklari, plastik deformasyon ve igsel
stireksizlikler agisindan kritik bolgeler olarak 6ne ¢ikmaktadir. Bu durum, ray denetim stratejilerinin
yalnizca sabit zaman araliklarina gore degil; hat geometrisi, trafik yogunlugu, aks yiikii, hat yas1 ve
bakim gegmisi gibi risk parametreleri dikkate alinarak planlanmasi gerektigini ortaya koymaktadir [13,
15, 16].

Tahribatsiz muayene yontemleri incelendiginde, her yontemin belirli kusur tipleri ve ray bdlgeleri igin
farkli avantajlar sundugu goriilmektedir. Gorsel muayene, yiizeyde belirgin hale gelen gatlaklar, aginma
izleri, kabuklanma ve tekerlek yanigi gibi kusurlarin hizh sekilde belirlenmesinde etkili olsa da yiizey
alt1 ve hacimsel kusurlarm tespitinde yetersiz kalmaktadir. Ote yandan ultrasonik muayene ise ray
icindeki enine c¢atlaklar, ayrilmalar ve hacimsel siireksizliklerin belirlenmesinde yaygin olarak
kullamlan giiglii bir yontemdir. Ancak 6zellikle yiizeye yakin bdlgelerde 6lii alan etkisi, ray kesitinin
tamamina erisgememe ve karmasik ¢atlak geometrilerinde sinyal yorumlama gii¢liigii, yontemin 6nemli
sinirlamalar1 arasinda kabul edilmektedir [8, 9, 17].

Manyetik parcacik testi, ylizey ve yiizeye yakin mikro catlaklarin belirlenmesinde yiiksek hassasiyet
saglamaktadir. Bu nedenle zellikle kaynak bolgeleri, ray mantari yiizeyi ve siipheli kusur bolgelerinin
dogrulanmasinda tamamlayici bir yontem olarak 6ne ¢ikmaktadir. Bununla birlikte yontemin manuel
uygulamaya daha bagimli olmasi ve genis hat kesimlerinde hizli tarama igin smurli kalmasi, saha
uygulamalarindaki temel dezavantajlari arasinda kabul edilmektedir. Faz dizili ultrasonik muayene ise
geleneksel ultrasonik yontemlere kiyasla daha genis tarama agisi, daha yiiksek ¢oziiniirlikli
goriintilleme ve karmasik kusur geometrilerinin daha ayrintili degerlendirilmesi agisindan avantaj
saglamaktadir[8, 18].

Literatiir bulgulari, tek bir NDT yonteminin ray kesitinin tamamini ve tiim kusur tiplerini glivenilir
bicimde kapsamada yetersiz kalabildigini gdstermektedir. Bu nedenle VT, UT, MT ve PAUT
yontemlerinin birlikte kullanildigi hibrit yaklasimlar, kusur tespitinin giivenilirliginin artirilmasi
acisindan 6nemli bir potansiyel tasimaktadir. Hibrit muayene yaklagiminda gorsel muayene 6n tarama,
ultrasonik muayene hacimsel kontrol, manyetik pargacik testi yiizey/yiizey alt1 ¢atlak dogrulamasi ve
PAUT ise detayli kusur karakterizasyonu amaciyla kullanilabilmektedir. Son yillarda otomatik izleme
sistemleri, akilli sensorler, ylizey akustik dalgalar1 ve yapay zeka destekli siniflandirma yaklasimlari da
hibrit NDT sistemlerinin dogrulugunu ve saha uygulanabilirligini artirmaya yonelik 6énemli gelismeler
olarak degerlendirilmektedir [17-19]. Bu kapsamda, ray kusurlarinin tespitinde kullanilan baslica NDT
yontemlerinin giiclii yonleri, snirliliklar1 ve uygun kullamim alanlar1 Tablo 1°de 6zetlenmistir.

Tablo 1. Ray kusurlarmin tespitinde kullanilan NDT yontemlerinin karsilagtirmali degerlendirilmesi

NDT Etkili oldugu Guclt yonleri Simrhliklar: Uygun
yontemi kusur tirleri kullanim alam
Gorsel Yiizey catlaklari, Hizli uygulanabilir, | Operator Hat genelinde
Muayene asmma, ezilme, dusiik maliyetlidir deneyimine On inceleme,
(VT) kabuklanma, ve On tarama igin bagimlidir; ylizey ylzey
tekerlek yanigi uygundur alt1 ve hacimsel kusurlarinin
kusurlar1 tespit belirlenmesi
edemez
Ultrasonik | Ray ici ¢atlaklar, I¢ kusurlarm Yiizeye yakin Ray govdesi,
Muayene enine kusurlar, tespitinde etkilidir bolgelerde 6li alan | ray tabani, i¢
(um) ayrilmalar, hacimsel | ve ray Kesiti olusabilir; karmasik | catlaklarin
sureksizlikler boyunca hacimsel catlak tespiti
degerlendirme saglar | geometrilerinde
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sinyal yorumlama
giiclesebilir
Manyetik Yizey ve ylzeye Kicuk yizey Manuel Kaynak
Pargacik yakin mikro catlaklarinda yiiksek | uygulamaya daha bolgeleri, ray
Testi (MT) | catlaklar hassasiyet saglar; bagimlidir; genis mantari, lokal
stipheli bolgelerin hat kesimlerinde kusur
dogrulanmasinda hizli tarama igin dogrulamasi
etkilidir smirlidir
Faz Dizili Karmagik Genis tarama agisi, Ekipman maliyeti Kritik bolgeler,
Ultrasonik | geometrili catlaklar, | detayli goriintilleme | ve uzmanlhk kaynak
Muayene kaynak kusurlari, ve kusur gereksinimi noktalari,
(PAUT) farkli yonelimli karakterizasyonu yuksektir detayli kusur
sureksizlikler saglar analizi
Hibrit NDT | Yiizey, yiizey alt1 Tekil yontemlerin Planlama, veri Riskli hat
Yaklagimi | ve hacimsel smirliliklarini yonetimi ve kesimleri, dar
kusurlarin birlikte azaltir; kusur tespit | uygulama stireci kurplar, makas
degerlendirilmesi giivenilirligini artirir | daha karmagiktir bolgeleri,
kestirimci
bakim
uygulamalari

Tablo 1’den goriildiigii tizere, her NDT ydntemi belirli kusur tlrleri ve ray bolgeleri icin avantaj
saglamakta; ancak tekil yontemler tiim kusur tiplerini kapsamada sinirli kalmaktadir. Bu nedenle hibrit
NDT yaklasimi, 6zellikle kritik bolgelerde kusur tespit giivenilirligini artiran tamamlayict bir strateji
olarak degerlendirilebilir.

Son yillarda otomatik izleme sistemleri, akilli sensorler, arag Ustli 6lglim sistemleri, yiizey akustik
dalgalar1 ve yapay zeka destekli siniflandirma yaklasimlari da ray kusurlarmin tespitinde 6ne g¢ikan
glincel teknolojiler arasinda yer almaktadir. Bu yaklasimlar, geleneksel NDT yontemlerinden elde edilen
verilerin daha hizli islenmesine, kusur sinyallerinin daha dogru smiflandirilmasina ve bakim kararlarinin
daha veriye dayali sekilde alinmasina katki saglamaktadir. Bu nedenle hibrit NDT sistemlerinin
gelecekte yalnizca farkli muayene tekniklerinin birlikte kullamilmasina degil, ayn1 zamanda sensor
verisi, otomatik analiz ve kestirimci bakim algoritmalariyla desteklenen daha biitiinlesik yapilara
doniisecegi degerlendirilmektedir [12, 20].

Risk temelli denetim yaklasimi agisindan bakildiginda, yiiksek riskli bolgelerde muayene sikliginin
artirilmasi, diisiik riskli hat kesimlerinde ise standart kontrol araliklarinin korunmasi daha verimli bir
bakim planlamas1 sunmaktadir. Béylece bakim kaynaklar1 tiim hatta esit sekilde dagitilmak yerine,
kusur olusma olasilig1 yliksek olan bolgelere yonlendirilebilmektedir. Bu yaklasim hem operasyonel
giivenligi artirmak hem de kentici rayli sistemlerde bakim faaliyetlerini daha siirdiiriilebilir hale
getirmek i¢in 6nem tagimaktadir [13, 14].

Yasam dongiisii maliyeti agisindan, hibrit ve risk temelli NDT yaklagimlarimin ilk asamada fazladan
ekipman, uzman personel ve zaman maliyeti olusturabilecegi degerlendirilmektedir. Ancak literatiirde
erken kusur tespitinin ani ray kirilmasi, plansiz hat kapatma, acil onarim ve igletme kayiplarini azaltma
potansiyeline sahip oldugu vurgulanmaktadir. Gergek zamanli izleme ve otomatik hasar tespit
teknolojilerindeki son gelismeler, bakim kararlarinin daha erken ve veriye dayali sekilde alinmasina
katki saglayarak kestirimci bakim stratejilerinin uygulanabilirligini artirmaktadir. Bu nedenle hibrit
NDT uygulamalari, yalnizca giivenlik acisindan degil ayn1 zamanda uzun vadeli bakim maliyetlerinin
azaltilmas1 ve demiryolu kullanim Omriiniin uzatilmasi agisindan da Onemli bir strateji olarak
degerlendirilebilir [15, 16, 21].

SONUCLAR VE TARTISMA

Bu calismada, kent i¢i rayl sistemlerde ray kusurlarmin tespitine yonelik olarak birden fazla NDT
tekniginin biitiinlesik kullanimina dayanan hibrit bir yaklasim degerlendirilmistir. Elde edilen bulgular,
risk temelli ve ok yontemli bir denetim stratejisinin hem giivenlik hem de maliyet agisindan geleneksel
statik bakim anlayisina gore belirgin iistiinliikkler sundugunu gostermektedir.
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Genel olarak degerlendirildiginde, kent i¢i rayli sistemlerde etkin bir ray denetim stratejisinin tekil bir
muayene yontemine dayandirilmasi yeterli degildir. Literatiir, kritik bolgelerin risk diizeyine gore
onceliklendirilmesini ve farkli NDT yontemlerinin tamamlayici sekilde kullanilmasini dnermektedir.
Bu kapsamda hibrit NDT yaklasimlari, akilli izleme sistemleri ve risk temelli bakim planlamasi ile
degerlendirildiginde, ray altyapisinin giivenilir, ekonomik ve siirdiiriilebilir bigimde yonetilmesine katki
saglayabilecek giincel bir yontemsel ¢er¢eve sunmaktadir.

Gelecek caligmalarda; farkli metro hatlarinda ¢oklu saha dogrulamalarinin yapilmasi, yapay zeka
destekli otomatik sinyal smiflandirma algoritmalarinin hibrit sisteme entegrasyonu ve stokastik
modelleme yontemleriyle giivenilirlik analizlerinin genisletilmesi 6nerilmektedir.
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ABSTRACT

Urban rail transportation systems are a crucial component of sustainable urban transportation due to
their advantages such as high transport capacity, priority travel, and low carbon emissions. For these
passenger transportation systems, ensuring continuous service requires low axle loads, high passenger
turnover, and time management. Therefore, line safety, operational continuity, and maintenance costs
are critically important. The geometric design of urban rail lines is shaped by the city structure and
terrain conditions; they are particularly subject to high dynamic loads due to narrow radius curves,
switch areas, weld points, and inclined track sections. In these areas, normal and tangential stresses
resulting from wheel-rail contact increase the risk of crack formation, wear, noise, and metallurgical
degradation on rail and wheel surfaces. This study examines the wheel-rail contact mechanics in urban
rail lines from a tribological perspective and investigates the effectiveness of flange lubrication
applications used in friction management, especially in narrow radius curves. The study evaluates the
effects of flange lubrication systems on wear, surface damage, noise, and maintenance needs on rail and
wheel surfaces. The evaluations show that proper lubrication practices play a significant role in both
increasing operational efficiency and extending the lifespan of rail-wheel components.

Keywords: Flange Lubrication, Urban Transportation, Railways, Tribology, Contact Mechanics

OZET

Kenti¢i demiryolu ulasim sistemleri; yiiksek tasima kapasitesi, seyahat Onceligi ve diisiik karbon
emisyonu gibi avantajlar1 nedeniyle siirdiiriilebilir sehir i¢i ulagimin 6nemli bilesenlerinden biridir.
Yolcu tagimaciligina hizmet veren bu sistemlerde devamli ulagimin saglanmasi i¢in; diisiik dingil
yikleri, yiiksek yolcu sirkiilasyonu ve zaman yonetimi 6n plana ¢ikmaktadir. Bu nedenle, hat giivenligi,
isletme siirekliligi ve bakim maliyetleri kritik 6nem tasimaktadir. Kenti¢i demiryolu hatlarinin
geometrik tasarimi, sehir yapisi ve arazi kosullarina bagh olarak sekillenmekte; 6zellikle dar yarigaph
kurplar, makas bolgeleri, kaynak noktalar1 ve egimli hat kesimleri sebebiyle yiiksek dinamik yiiklerin
etkisi altinda kalmaktadir. Bu bolgelerde tekerlek-ray temasindan kaynaklanan normal ve tegetsel
gerilmeler; ray ve tekerlek ylizeylerinde ¢atlak olusumu, asinma, giiriiltii ve metaliirjik bozulma riskini
artirmaktadir. Bu calismada, kenti¢i demiryolu hatlarinda tekerlek-ray temas mekanigi tribolojik agidan
ele alinmis ve 6zellikle dar yarigapli kurplarda siirtiinme yonetimi kapsaminda kullanilan boden yaglama
uygulamalarinin etkinligi incelenmistir. Caligma kapsaminda, boden yaglama sistemlerinin ray ve
tekerlek yiizeylerinde meydana gelen aginma, yiizey hasari, giiriiltii ve bakim ihtiyaci lizerindeki etkileri
degerlendirilmistir. Elde edilen degerlendirmeler, uygun yaglama uygulamalarinin hem operasyonel
verimliligi artirma hem de ray-tekerlek bilesen omriinii uzatma agisindan 6nemli bir rol oynadigini
gostermektedir.

Anahtar Kelimeler: Boden Yaglama, Kenti¢i Ulasim, Demiryolu, Triboloji, Temas mekanigi
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Metro, hafif rayli sistem ve tramvay hatlar1 gibi kentsel rayli sistemler, yiiksek tasima kapasiteleri, diigiik
emisyon potansiyelleri, diizenli hizmet araliklar1 ve kentsel ulagima katkilar1 nedeniyle siirdiiriilebilir
ulasimin temel bilesenleridir. Bu sistemler ¢ogunlukla yolcu talebinin yiiksek oldugu bdlgelerde
isletilmekte olup, kentsel yapi, arazi kosullari, istasyon araliklar1 ve giizergah kisitlamalar1 nedeniyle
karmasik ray geometrilerine sahiptir. Ayrica, bu hatlardaki dar kurplar, makas alanlari, egimli bélumler
ve sik dur-kalk hareketleri, tekerlek-ray arayiiziinde tekrarlanan normal ve tegetsel yiiklere neden
olmaktadir [1]. Bu durum o&zellikle kurp bolgelerinde asinma, yuvarlanma temasi yorulmas: (RCF),
korigasyon, giiriiltii ve yiizey hasari olusumunu artirarak hem isletme giivenligi hem de bakim
maliyetleri agisindan 6nemli bir problem olusturmaktadir [2].

Tekerlek-ray temas mekanigi, rayli sistemlerde tribolojik davramisin anlagilmasi ag¢isindan temel
arastirma alanlarindan biridir. Temas alani, temas basinci, kayma davranigi ve tegetsel kuvvetler; ray ve
tekerlek bilesenlerinde meydana gelen asmma ve hasar mekanizmalarinin gelisimini dogrudan
etkilemektedir [3]. Bununla birlikte, kenti¢i hatlarda goriilen dar kurplar, yiiksek kayma kosullar1 ve
karmasik temas geometrileri nedeniyle klasik temas yaklagimlarinin tek bagma yeterli olmadigi, temas
modelinin hat geometrisi ve isletme kosullarina gore secilmesi gerektigi goriilmektedir [4].

Kentici demiryolu hatlarinda tribolojik performansi etkileyen bir diger dnemli konu, siirtiinme ve aginma
yonetimidir. Dar yaricapl kurplarda tekerlek bodeni ile ray yan yiizeyi arasindaki temasin artmast,
boden aginmasini ve yiizey hasarimni hizlandirabilmektedir [5]. Bu nedenle boden yaglama uygulamalari,
Ozellikle tekerlek flangi-ray yan yiizeyi temasinda siirtinmeyi azaltmak ve kurp bolgelerinde meydana
gelen asimmmayi sinirlandirmak amaciyla kullanilmaktadir. Bunun yaninda ray iist yiizeyi siirtiinme
yonetimi, ¢ekis ve frenleme glivenligini olumsuz etkilemeden siirtiinme seviyesinin kontrolli bi¢cimde
dizenlenmesini hedeflemektedir [6].

Bu c¢alismada, kenti¢i demiryolu hatlarinda tekerlek-ray temas mekanigi ve boden yaglama
uygulamalarim genel olarak degerlendirilmistir. Bu kapsamda oncelikle temas mekanigi modelleri ve
creep-kuvvet teorileri ele alinmus, ardindan dar yarigaph kurplarda asinma, RCF ve korigasyon olusumu
incelenmistir. Devaminda boden yaglama ve TOR siirtiinme yoOnetimi uygulamalarinin tribolojik
etkileri, giiriiltii azaltimi ve bakim stratejileriyle iliskili olarak degerlendirilmistir. Bdylece, temas
mekanigi, sirtiinme yoOnetimi ve bakim yaklasimlari arasindaki iliski biitiinciil bigimde ortaya
koyulmustur.

TEKERLEK-RAY TEMAS MEKANIGI VE CREEP-KUVVET MODELLERI

Tekerlek-ray temas mekanigi; rayli sistemlerde ara¢ dinamigi, aginma, yuvarlanma temasi yorulmasi ve
siirtlinme yonetimi davraniglarinin anlasilmasi agisindan temel bir arastirma alanidir. Temas bolgesinde
olusan normal basinglar, tegetsel kuvvetler, kayma oran ve siirtiinme kosullar1 hem ray hem de tekerlek
ylzeyinde meydana gelen hasar mekanizmalarin1 dogrudan etkilemektedir. Meymand ve arkadaslari,
rayli araclar i¢in kullanilan tekerlek-ray temas modellerini kapsamli bigimde incelemis ve Hertz temas
teorisi, Kalker teorisi, FASTSIM ve non-Hertzian temas yaklagimlarinin kullanim alanlarin
degerlendirmistir. Calismada, Hertz teorisinin temas basinci ve temas alaninin ilk tahmini i¢in yararh
oldugu; ancak gercek isletme kosullarinda temas geometrisinin ¢ogu zaman ideal elliptik yapidan
uzaklastig1 belirtilmistir. Bu durum o6zellikle dar yaricapli kurplarda, makas gecislerinde ve yiiksek
kayma kosullarinda daha gelismis temas modellerinin kullanilmasini gerekli kilmaktadir [7].

Son yillarda yapilan derleme ¢alismalarinda, temas ve siirtiinme modellerinin yalnizca teorik dogruluk
acisindan degil, ayn1 zamanda ara¢ dinamigi simiilasyonlarindaki uygulanabilirlikleri bakimindan da
degerlendirilmesi gerektigi vurgulanmaktadir. Fang ve arkadaslari, tekerlek-ray temas ve surtlinme
modellerindeki giincel gelismeleri inceleyerek, temas bolgesindeki siirtinme davraniginin arag
giivenligi, asmma, giiriiltii ve enerji kayiplar1 iizerinde etkili oldugunu belirtmistir. Bu ¢aligmada
ozellikle temas modelinin se¢iminin, analiz edilen probleme gore degismesi gerektigi ifade edilmistir.
Diiz hat ve diisiik kayma kosullarinda basitlestirilmis modeller yeterli olabilirken; dar kurplar, yliksek
kayma, ¢ok noktali temas ve non-Hertzian temas kosullarinda daha ayrintili modelleme yaklasimlarina
ihtiya¢ duyulmaktadir [8].

Creep-kuvvet modelleri, tekerlek ile ray arasinda olusan kiigiik goreli kayma hareketlerinin tegetsel
kuvvetlere doniisiimiinii aciklamak i¢in kullanilmaktadir. Kalker tarafindan gelistirilen FASTSIM
algoritmasi, basitlestirilmis yuvarlanma temas teorisine dayanan ve tegetsel temas kuvvetlerinin hizl
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hesaplanmasini saglayan pratik bir yontemdir. Hesaplama verimliligi nedeniyle ¢ok cisimli sistem
tabanli ara¢ dinamigi simiilasyonlarinda yaygin olarak kullanilmaktadir. Bununla birlikte FASTSIM,
varsayimlari geregi daha basit temas kosullarinda etkili sonuglar vermekte; yiiksek kayma, karmasik
temas geometrisi ve adezyon sinirina yakin durumlarda smirli kalabilmektedir [9].

Polach modeli ise 6zellikle ¢ekis ve frenleme kosullarinda, adezyon sinirina yaklasan durumlarda creep-
kuvvet davranigini temsil etmek amaciyla gelistirilmistir. Bu model, yiiksek kayma kosullarinda
tekerlek-ray arasindaki tegetsel kuvvetlerin degerlendirilmesinde 6nemli bir alternatif sunmaktadir.
Kenti¢i demiryolu hatlarinda sik dur-kalk hareketleri, kisa istasyon araliklari, frenleme/ivmelenme
dongiileri ve dar kurp gecisleri nedeniyle yiiksek kayma kosullar1 daha sik ortaya ¢ikabilmektedir. Bu
nedenle kentigi isletme kosullarinda Polach modeli, 6zellikle gekis ve frenleme etkilerinin belirgin
oldugu senaryolarda dikkate alinmas1 gereken bir yaklasim olarak 6ne ¢ikmaktadir [10].

Farkli basitlestirilmis siirtlinmeli yuvarlanma temas algoritmalarinin karsilastirildigi ¢alismalarda,
temas modeli se¢iminin simiilasyon dogrulugu {izerinde belirleyici oldugu gosterilmistir. Vollebregt ve
arkadaglar1, farkl basitlestirilmis temas algoritmalarimi karsilastirarak, model dogrulugunun yalnizca
algoritmanin hesaplama hizina degil, temas kosullarini ne 6l¢iide temsil ettigine bagli oldugunu ortaya
koymustur. Bu durum, kenti¢i hatlarda temas modeli se¢iminin tek bir genel yaklasimla yapilmamasi
gerektigini gostermektedir. Diiz hat, genis yarigaph kurp, dar kurp, makas gegisi ve frenleme bdolgeleri
farkli temas kosullar1 olusturdugundan, her igletme senaryosu i¢in uygun temas modelinin se¢ilmesi
onemlidir [11].

Hertzian ve non-Hertzian temas modellerinin ¢ok cisimli sistem simiilasyonlar1 baglaminda
karsilastirildigr ¢alismalarda da benzer sonuglara ulagilmistir. Liu ve Bruni, Hertzian ve non-Hertzian
temas modellerinin ara¢ dinamigi sonuclar1 lizerindeki etkilerini incelemis ve karmasik tekerlek-ray
temas kosullarinda non-Hertzian yaklagimlarin daha ayrintili degerlendirme imkani sundugunu
belirtmistir. Bu bulgu, 6zellikle dar yarigapli kurplar ve karmasik temas geometrisine sahip kenti¢i hatlar
icin 6nemlidir [12]. Genel olarak literatiir, temas mekanigi modellerinin se¢iminde hesaplama hizi,
dogruluk, temas geometrisi, kayma kosullar1 ve isletme senaryosunun birlikte degerlendirilmesi
gerektigini gostermektedir.

DAR YARICAPLI KURPLARDA ASINMA, RCF VE KORIGASYON

Dar yarigapl kurplar, tekerlek bodeni ile ray yan yiizeyi arasindaki temasin artmasi nedeniyle kentigi
demiryolu hatlarinda tribolojik agidan en kritik bolgelerden biridir. Bu bolgelerde artan kayma, yiiksek
temas basinci ve tekrarli dinamik yiikler; asinma, yilizey hasar1 ve yuvarlanma temasi yorulmasi (RCF)
olusumunu hizlandirabilmektedir. Zhai ve arkadaslari, tekerlek-ray sistemlerinde goriilen asinma
problemlerini goézlem, olusum nedenleri ve alinabilecek karsi dnlemler acisindan kapsamli bigimde
incelemistir. Calismada, asmmanin yalnizca malzeme kaybi olarak degil; temas geometrisi, dinamik
yiikleme, siirtiinme kosullar1 ve bakim stratejileriyle iligkili cok yonlii bir hasar mekanizmasi olarak ele
alimmas1 gerektigi vurgulanmistir. Bu yaklasim, ozellikle dar kurplarda aginma davraniginin hat
glivenligi ve bakim planlamasi agisindan ayr1 bir neme sahip oldugunu gostermektedir [13].
Tekerlek-ray temasinda asinma ve RCF olusumu, temas kosullarinin yani sira malzeme ozellikleri ve
yiizey durumuyla da yakindan iligkilidir. Soleimani ve Moavenian, tekerlek-ray temasinin tribolojik
yonlerini ele aldiklar1 ¢aligmasinda, agmma mekanizmalar1 ile RCF olusumunu etkileyen baglica
faktorleri degerlendirmistir. Bu caligmada temas basinci, siirtlinme katsayisi, kayma orani, malzeme
sertligi, yiizey plriizliliigii, cevresel kosullar ve yaglama durumu gibi parametrelerin hasar gelisimi
iizerinde birlikte etkili oldugu belirtilmistir. Bu nedenle dar yaricapli kurplarda olusan hasarlarin
yalnizca geometri kaynakli olmadigi; temas mekanigi, malzeme davranigi ve tribolojik kosullarin
birlesik etkisiyle gelistigi anlagilmaktadir [14].

Ray ve tekerlek yiizeylerinde meydana gelen hasarlar yalnizca aginma miktariyla sinirh degildir. Plastik
deformasyon, ylizey sertlesmesi, mikro ¢atlak olusumu, korigasyon ve metaliirjik degisimler temas
kosullarin1 degistirerek asinma siirecini daha karmasik hale getirebilmektedir. Cuervo ve arkadaslari,
ticari bir demiryolu hattinda ray asinma mekanizmalari ile ray taglama islemleri arasindaki iliskiyi
incelemistir. Caligma, ray yiizeyinde gelisen hasar mekanizmalarmin bakim uygulamalariyla dogrudan
iliskili oldugunu ve taslama islemlerinin yiizey durumu iizerinde belirleyici bir rol oynadigim
gostermektedir. Bu bulgu, kenti¢i rayl sistemlerde ylizey hasarmm yalmizca yaglama ile kontrol
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edilemeyecegini; diizenli profil diizeltme, ylizey izleme ve uygun bakim araliklartyla birlikte
degerlendirilmesi gerektigini ortaya koymaktadir [15].

Korigasyon olusumu ise dar kurplarda ve yogun isletme kosullarinda aginma-titresim etkilesiminin
onemli sonuglarindan biridir. Zhang ve Li, kisa dalga boylu korigasyonun gelisim mekanizmasini
deneysel bir test diizenegi ilizerinden incelemis ve korigasyon olusumunun tekerlek-ray dinamik
kuvvetleri, tekrarli temas kosullar1 ve titresim davramisiyla iligkili oldugunu ortaya koymustur. Bu
durum, korigasyonun yalnizca yiizey aginmasinin sonucu olmadigini; ayni zamanda dinamik temas
kosullartyla beslenen bir yiizey bozulmasi oldugunu gostermektedir. Bu nedenle kenti¢i hatlarda
korigasyonun azaltilmasi i¢in yaglama uygulamalarinin yaninda hat dinamigi, ray baglanti1 elemanlari,
taglama periyotlari, yiizey izleme ve titresim kontrolii birlikte degerlendirilmelidir [16]. Genel olarak bu
caligmalar, dar yaricapli kurplarda asinma, RCF ve korigasyon olugsumunun birbirinden bagimsiz
stirecler olmadigini; temas kosullari, malzeme davranmig1 ve bakim stratejilerinin ortak etkisiyle
gelistigini gostermektedir.

BODEN YAGLAMA VE TOR SURTUNME YONETIMI

Tekerlek-ray ara yiziinde sirtinme yonetimi, kentici demiryolu hatlarinda asinma, yiizey hasar1 ve
giiriiltiiniin azaltilmasinda 6nemli bir bakim stratejisidir. Boden yaglama, 6zellikle tekerlek bodeni ile
ray yan ylizeyi arasindaki temas bolgesinde siirtiinmeyi azaltarak dar kurplarda meydana gelen asmmay1
smirlandirmay1 amacglamaktadir. Buna karsilik TOR siirtiinme diizenleyicileri, ray ist yiizeyindeki
siirtiinmeyi tamamen ortadan kaldirmadan, ¢ekis ve frenleme giivenligini koruyacak kontrollii bir
stirtlinme seviyesi saglamay1 hedeflemektedir. Bu nedenle boden yaglama ve TOR siirtinme yonetimi
ayni iglevi goren uygulamalar degil, tekerlek-ray temas bdolgesinin farkli alanlarmi hedefleyen
tamamlayict siirtinme yonetimi stratejileridir [17]. Boden yaglama ve TOR siirtiinme ydnetiminin
tekerlek-ray temas bolgesindeki uygulama alanlar1 Sekil 1°de sematik olarak gosterilmistir.

Tekerlek yuvarlanma yiizeyi

Tekerlek flangi
(boden)

TOR siirtiinme
yonetimi

Boden
yaglama

Ray list yiizeyi
(TOR)

Sekil 1. Boden yaglama ve TOR siirtiinme yonetimi uygulama bdlgelerinin tekerlek-ray temas alanm
iizerinde sematik gdsterimi.

Yaglayic1 ve siirtiinme diizenleyici uygulamalarmin etkinligi; kullanilan iirliniin tiiriine, uygulama
noktasina, dozaja, ¢evresel kosullara, kurp yarigapina, tren gecis siklifina ve bakim periyoduna bagh
olarak degismektedir. Kurp bolgelerinde tekerlek-ray ara yiiziine uygulanan yaglayicilarin etkilerinin
incelendigi bir calismada, yaglama uygulamalarinin tagit dinamigi, yanal kuvvetler, yayilim davranisi
ve frenleme performansi agisindan dikkatli degerlendirilmesi gerektigi belirtilmistir. Bu bulgu, kentigi
hatlarda yaglama uygulamasinin yalnizca asinmayi azaltma amaciyla degil, ayn1 zamanda isletme
giivenligiyle birlikte planlanmas1 gerektigini gostermektedir [18].

Laboratuvar olgekli ¢aligmalar da yaglayici secimi ve uygulama kosullarmin tribolojik performans
iizerinde belirleyici oldugunu gostermektedir. Demiryolu kurp yaglayicilarmin ¢ift disk deney
diizenegiyle degerlendirildigi bir caligmada, farkli yaglayicilari temas kosullarina bagh olarak farkli
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asmma davranislar olusturdugu ortaya konmustur. Bu nedenle kentici rayli sistemlerde tek tip yaglama
stratejisinin tlim hat boyunca ayni performansi saglayacagi varsayilmamalidir. Dar yarigaph kurplar,
makas bolgeleri, egimli hat kesimleri ve diiz hatlar; temas kosullar1 ve bakim ihtiyaglar1 bakimindan
ayrt ayri degerlendirilmelidir. Bu yaklagim, boden yaglama ve TOR siirtlinme yoOnetiminin hat
segmentlerine gore planlanmasini ve Onleyici bakim stratejisinin bir pargasi olarak uygulanmasini
gerekli kilmaktadir [5].

GURULTU AZALTIMI VE BAKIM STRATEJILERI

Kentigi rayli sistemlerde siirtiinme yonetiminin énemli etkilerinden biri de giiriiltii azaltinudir. Ozellikle
tramvay ve metro hatlarinda dar yarigapli kurplardan kaynaklanan yan siirtiinme, flang temasi ve
tekerlek gicirtisi, gevresel konfor agisindan 6nemli bir problem olusturmaktadir. Bu tiir giiriiltii, yalnizca
yolcu konforunu degil, hat ¢evresindeki yerlesim alanlari, okul ve hastane gibi hassas bolgelerde yasam
kalitesini de etkileyebilmektedir. Bu nedenle kenti¢ci demiryolu isletmelerinde siirtlinme yOnetimi,
yalnizca agima kontrolii i¢in degil, ayn1 zamanda giiriiltii azaltim1 ve ¢evresel etki yonetimi agisindan
da degerlendirilmelidir.

Zuchowski ve arkadaslari, tramvay hattinda ray yaglama cihazi kullaniminin ¢evresel giiriiltii iizerindeki
etkisini incelemistir. Calismada, ray yaglama cihazinin kullanmldigi hat kesimlerinde giiriiltii seviyesinin
azaltilabildigi ve yaglama uygulamasinin 6zellikle tramvay kaynakli ¢evresel giiriiltiiniin kontroliinde
etkili bir yontem olabilecegi gosterilmistir. Bu sonug, boden yaglama ve ray yiizeyi yaglama
uygulamalarinin yalnizca mekanik aginmay1 azaltmakla smirli kalmadigini, ayn1 zamanda kentsel
cevrede akustik konforun iyilestirilmesine de katki saglayabilecegini goéstermektedir. Bu agidan
yaglama uygulamalarinin giiriiltii hassasiyeti yiiksek bolgelerde bakim planlamasinin bir pargasi olarak
degerlendirilmesi 6nemlidir [19].

Navratil ve arkadaslar1 ise tekerlek gicirtis1 lizerinde siirtiinme diizenleyici bilesiminin etkisini
incelemistir. Calismada, farkh stirtiinme diizenleyici igeriklerinin tekerlek-ray ara yizindeki strtiinme
davranmis1 ve giriilti olusumu tiizerindeki etkileri degerlendirilmis; uygun bilesim se¢iminin gicirtt
giirliltiistinii azaltmada 6nemli oldugu belirtilmistir. Ayrica siirtiinme katsayisinin kontrol edilmesi,
giir{iltii olusumunun azaltilmasi agisindan 6nemli olmakla birlikte, adezyon ve isletme gilivenligiyle
birlikte ele alinmalidir. Bu durum, TOR siirtiinme y6netiminin yalnizca diisiik slirtiinme saglamaya
yonelik bir uygulama olmadigmi; kontrollii siirtiinme, giivenli frenleme/gekis performansi ve girilti
azaltimi arasinda denge kurmayi amagladigini gostermektedir [20].

SONUCLAR VE TARTISMA

Bu calismada, kentici demiryolu hatlarinda tekerlek-ray temas mekanigi, asinma, yuvarlanma temasi
yorulmasi (RCF), korigasyon, boden yaglama, TOR siirtiinme yonetimi ve giirtiltii azaltimi konulari
incelenmistir. Literatiir bulgulari, kenti¢gi demiryolu hatlarinda tribolojik performansin tek bir
parametreye bagli olmadigini; hat geometrisi, ara¢ dinamigi, temas modeli, malzeme davranisi, yaglama
stratejisi ve bakim planlamasinin birlikte ele alinmas1 gerektigini gostermektedir.

Ozellikle dar yarigaph kurplarda tekerlek bodeni ile ray yan yiizeyi arasidaki temas artmakta; yiiksek
kayma, temas basinci ve tekrarli dinamik yiikler asinma, RCF, yiizey hasari, korigasyon ve giiriiltii
olusumunu hizlandirabilmektedir. Bu nedenle temas modeli se¢imi, yalnizca hesaplama kolayligina
gore degil; hat geometrisi, hiz profili, frenleme/cekis kosullar1 ve isletme senaryosu dikkate alinarak
yapilmalidir. FASTSIM gibi pratik modeller ara¢ dinamigi simiilasyonlarinda avantaj saglarken, yiiksek
kayma ve karmasik temas kosullarinda Polach modeli ve non-Hertzian temas yaklasimlar: daha ayrmtili
degerlendirme imkani sunmaktadir.

Kenti¢i demiryolu hatlarinda tribolojik performansi etkileyen temel degiskenler, hasar mekanizmalar1
ve bakim stratejileri Tablo 1’de 6zetlenmistir.
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Tablo 1. Kenti¢i demiryolu hatlarinda tribolojik performansi etkileyen temel degiskenler ve bakim

stratejileri
Hat Geometrisi ve Temas Hasar Yonetim ve Beklenen
Isletme Kosullari Kosullar Mekanizmalari Bakim Stratejileri  Sonuclar
Dar yarigapl kurp :al;kr:](;k Asinma Boden yaglama Azalan asinma
Makas bolgesi Artan temas RCE T_(_)R :sur_tunme D__at_l_a qusuk
basinct yonetimi guraltd
o 1 Dinamik . Uzayan bilesen
Egimli hat yiikler Korigasyon Ray taglama smri
Sik dur-kalk Non-Hertzian ity Diizenli izleme ~ ylesen isletme
temas giivenligi

Boden yaglama ve TOR siirtiinme yonetimi, aginma ve giiriiltii kontroliinde 6nemli bakim araglaridir;
ancak ayni islevi goren uygulamalar degildir. Boden yaglama, tekerlek bodeni-ray yan yizeyi
temasindaki siirtiinmeyi azaltarak dar kurplarda aginmay1 sinirlandirirken; TOR siirtiinme yonetimi, ray
iist ylizeyindeki siirtlinme seviyesini ¢ekis ve frenleme giivenligini koruyacak sekilde diizenlemeyi
amaclamaktadir. Bu nedenle bu iki uygulama, farkli temas bolgelerini hedefleyen tamamlayict siirtiinme
yOnetimi stratejileri olarak degerlendirilmelidir.

Sonug olarak, kenti¢i demiryolu hatlarinda tribolojik performansin iyilestirilmesi i¢in dar kurplar, makas
bolgeleri, egimli hat kesimleri ve giiriiltii hassasiyeti yiiksek bolgeler oncelikli izleme alanlari olarak
belirlenmelidir. Bu bélgelerde boden asinma hizi, ray yiizey durumu, korigasyon gelisimi, TOR
sirtiinme katsayis1 ve giiriiltii seviyesi diizenli olarak takip edilmelidir. Sabit ve tek tip yaglama
yaklagimu yerine, hat segmentlerine gére uyarlanmis biitiinciil bir siirtlinme yonetimi ve bakim stratejisi
daha etkili sonuglar saglayabilir. Gelecekte yapilacak saha dlglimleri, gevre dostu yaglayicilar ve sensor
destekli akill1 yaglama sistemleri bu alandaki 6nemli aragtirma konular1 olarak 6ne ¢ikmaktadir.
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ABSTRACT

In this study, five distinct deep learning algorithms were comparatively investigated on the Fashion-
MNIST dataset, which is widely used for image classification problems in the fashion industry. The
examined algorithms include Convolutional Neural Networks (CNN), Multi-Layer Perceptron (MLP),
Long Short-Term Memory (LSTM), Recurrent Neural Networks (RNN), and DINOV2, a self-supervised
Vision Transformer architecture. To observe model behavior in low-data regimes, the study was
conducted on a constrained subset of 10,000 training and 2,000 test samples. The CNN model achieved
the highest performance with 94.50% accuracy and a Macro F1 score of 0.946. It was followed by LSTM
(91.15%), MLP (88.50%), RNN (87.45%), and DINOv2 (85.00%). Statistical significance was verified
using the McNemar test, which confirmed CNN’s superiority over all other architectures ($p < 0.001$).
The findings confirm that CNN architecture is the most effective choice for automatic product
classification in the textile industry.

Keywords: Deep learning, Fashion-MNIST, CNN, DINOv2, McNemar test, Image classification,
Textile

OZET

Bu calismada, moda endiistrisindeki goriintii siniflandirma problemlerinde yaygin olarak kullanilan
Fashion-MNIST veri seti Uzerinde bes farkli derin Ggrenme algoritmast karsilastirmali olarak
incelenmistir. incelenen modeller; Evrisimsel Sinir Aglar1 (CNN), Cok Katmanl Algilayict (MLP),
Uzun Kisa Siireli Bellek (LSTM), Tekrarlayan Sinir Aglari (RNN) ve oz-denetimli DINOv2
mimarisidir. Calisma, az veri senaryolarinda mimari farkliliklar1 gozlemlemek amaciyla kisith bir veri
rejimi (10.000 egitim, 2.000 test ornegi) lizerinde yiiriitiilmiistiir. Deneyler sonucunda en yiiksek
performansi %94,50 dogruluk ve 0,946 Macro F1 skoru ile CNN modeli elde etmistir. Onu sirastyla
LSTM (%91,15), MLP (%88,50), RNN (%87,45) ve DINOV2 (%85,00) izlemistir. Modeller arasindaki
farklar McNemar testi ile analiz edilmis ve CNN'in iistiinliigii istatistiksel olarak anlamli ($p < 0,0019)
bulunmustur.

Anahtar Kelimeler: Derin 6grenme, Fashion-MNIST, CNN, DINOv2, McNemar testi, Gorunti
siiflandirma.
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CONDITIONS: AN EVALUATION BASED ON THE EXAMPLE OF ERZURUM PROVINCE

Melike KARACA
Insaat Miihendisi, Kars Kafkas Universitesi, Fen Bilimleri Enstitiisii
ORCID : 0009-0004-4126-9425

Do¢.Dr.Emre TOPCU
Kafkas Universitesi, Miihendislik Mimarlik Fakiiltesi
ORCID : 0000-0003-0728-7035

OZET

Ingaat sektorii, is kazalar1 ve meslek hastaliklarinin en yogun gériildiigii ¢aligma alanlarindan biri olup;
ozellikle agik alanda yiiriitiilen faaliyetler nedeniyle ¢evresel kosullardan dogrudan etkilenmektedir.
Tiirkiye’nin yiiksek rakimli ve sert karasal iklim 6zelliklerine sahip sehirlerinden biri olan Erzurum’da,
uzun ve agir gecen kis kosullar1 ingaat faaliyetleri lizerinde 6nemli fiziksel riskler olusturmaktadir. Bu
calisma, Erzurum ili 6rnegi tizerinden soguk iklim kosullarinin insaat sektoriindeki ¢alisan sagligi ve is
giivenligi tizerindeki etkilerini degerlendirmeyi amaglamaktadir.

Caligmada literatiir incelemesi, saha gbézlemleri ve Fine-Kinney risk degerlendirme yontemi birlikte
kullanilmistir. Erzurum’da kis aylarinda sicakliklarm -20°C ile -30°C seviyelerine kadar diismesi, yogun
kar yagisi, buzlanma ve kuvvetli riizgr gibi ¢evresel kosullarin ¢alisanlar iizerinde ciddi fizyolojik ve
bilissel etkiler olusturdugu belirlenmistir. Ozellikle hipotermi, donma, kas-iskelet sistemi rahatsizliklari,
reflekslerde yavaslama ve dikkat dagimikligi gibi durumlarin is kazasi riskini artirdigr goriilmiistiir.
Ayrica kaygan ylizeyler, buz tutmus iskeleler ve diisiik sicakliga bagl ekipman kirilganligi, yiiksekte
calisma faaliyetlerini daha tehlikeli hale getirmektedir.

Arastirmada fiziksel risk etmenlerinin yalnizca tek basma degerlendirilmemesi gerektigi, soguk hava
kosullarinin diger risk faktorleriyle birleserek “carpan etkisi” olusturdugu vurgulanmistir. Ozellikle
titresimli ekipman kullanimu ile diisiik sicakliklarin birlesmesi sonucunda “Beyaz Parmak Sendromu”
gibi dolasim problemlerinin ortaya ¢ikabildigi; tozlu ortamlarin soguk hava ile birlesmesi durumunda
ise solunum yolu hastaliklarinin artig gosterdigi ifade edilmistir. Bu durum, Erzurum gibi sert iklim
kosullarina sahip bolgelerde termal konforun yalnizca bir ¢calisma kosulu degil, dogrudan is giivenligini
belirleyen temel bir unsur oldugunu goéstermektedir.

Fine-Kinney risk degerlendirme sonuglari, 6zellikle iskele kurulumu, yiiksekte ¢alisma faaliyetleri ve
uzun siireli agik alan c¢alismalari sirasinda risk seviyelerinin “esashi risk” ve “yiiksek risk”
kategorilerinde yer aldigini ortaya koymustur. Buna bagli olarak caligma saatlerinin hava kosullaria
gore diizenlenmesi, termal koruyucu kisisel donanimlarin kullanilmasi, 1sitilmis dinlenme alanlarinin
olusturulmast ve diizenli saha denetimlerinin yapilmast temel Onleyici tedbirler arasinda
degerlendirilmistir.

Sonug olarak ¢alisma, Erzurum gibi soguk iklim bolgelerinde yiiriitiilen insaat faaliyetlerinde iklimsel
kosullarin ikincil degil, dogrudan birincil risk faktorii olarak ele alinmasi gerektigini ortaya
koymaktadir. Giivenli ¢alisma ortaminin saglanabilmesi i¢in yalnizca teknik Onlemler degil;
organizasyonel planlama, davramis temelli giivenlik uygulamalari ve bolgesel risk yonetimi
stratejilerinin birlikte uygulanmasinin zorunlu oldugu degerlendirilmistir.

Anahtar Kelimeler: Soguk Stresi, Erzurum, insaat Giivenligi, Biyomekanik Riskler, Dinamik Risk
YoOnetimi.

ABSTRACT

The construction sector is one of the work areas with the highest incidence of occupational accidents
and diseases; it is directly affected by environmental conditions, especially due to activities carried out
in open areas. In Erzurum, one of Turkey's high-altitude cities with a harsh continental climate, long and
severe winter conditions pose significant physical risks to construction activities. This study aims to
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evaluate the effects of cold climate conditions on worker health and safety in the construction sector,
using the example of Erzurum province.

The study utilizes a combination of literature review, field observations, and the Fine-Kinney risk
assessment method. It was determined that environmental conditions such as temperatures dropping to
-20°C to -30°C in Erzurum during winter months, heavy snowfall, icing, and strong winds have serious
physiological and cognitive effects on workers. In particular, hypothermia, frostbite, musculoskeletal
disorders, slowed reflexes, and distraction were found to increase the risk of occupational accidents.
Furthermore, slippery surfaces, icy scaffolding, and equipment fragility due to low temperatures make
working at height activities even more dangerous.

The study emphasized that physical risk factors should not be evaluated in isolation, and that cold
weather conditions, when combined with other risk factors, create a "multiplier effect.” It was noted that
the combination of vibrating equipment use and low temperatures can lead to circulatory problems such
as "White Finger Syndrome," and that the combination of dusty environments and cold air increases
respiratory illnesses. This demonstrates that in regions with harsh climates like Erzurum, thermal
comfort is not merely a working condition, but a fundamental element directly determining occupational
safety.

Fine-Kinney risk assessment results revealed that risk levels, particularly during scaffolding installation,
work-at-height activities, and prolonged outdoor work, fall into the "essential risk™ and "high risk"
categories. Accordingly, adjusting working hours to weather conditions, using thermal protective
equipment, creating heated rest areas, and conducting regular site inspections were considered key
preventive measures.

In conclusion, the study demonstrates that in construction activities carried out in cold climate regions
like Erzurum, climatic conditions should be considered a primary, not secondary, risk factor. It was
concluded that ensuring a safe working environment requires not only technical measures but also the
combined implementation of organizational planning, behavior-based safety practices, and regional risk
management strategies.

Keywords: Cold Stress, Erzurum, Construction Safety, Biomechanical Risks, Dynamic Risk
Management, Neuromuscular Transmission, Thermal Comfor, Finne-Kinney

1. Giris

Insaat sektorii, hem Tiirkiye’de hem de diinyada is kazalarimin ve meslek hastaliklarmin en sik
gorlildigii sektorlerin basinda gelmektedir. Sektoriin yapist geregi; yiiksekte caligma, agir ve tehlikeli
ekipman kullanimi, agik alanlarda ve degisken ¢evre kosullarinda faaliyet gosterilmesi gibi unsurlar,
calisanlari ¢ok sayida risk faktoriine maruz kalmasina neden olmaktadir. Bu riskler yalnizca mekanik
ve yapisal tehlikelerle sinirli olmay1p, ayn1 zamanda fiziksel ¢evre kosullarindan kaynaklanan etmenleri
de kapsamaktadir. Erzurum 6zelinde soguk stresinin etkileri bu ¢alismanin odagini olusturmaktadir.
2.Arastirma ve Bulgular

2.1. Cahisma Alam ve Erzurum ilinin iklimsel Ozellikleri

Erzurum ili, Dogu Anadolu Bolgesi’nde yer almakta olup yaklasik 1900 metreyi bulan yiiksek rakimu,
genis plato yapisi ve uzun siiren kis mevsimi nedeniyle Tiirkiye’nin en sert karasal iklim kosullarma
sahip yerlesimlerinden biridir. Bolgede kis mevsimi yilin biiyilk bolimiinii kapsamakta; hava
sicakliklar1 6zellikle ocak ve subat aylarinda -20°C ile -30°C seviyelerine kadar diigebilmektedir. Yogun
kar yagis1, kuvvetli riizgar, don ve buzlanma olaylar1 ise hem giinliik yasami hem de yap1 iiretim
siireclerini onemli Olciide etkilemektedir. Yaz mevsiminin kisa slirmesi ve gece—gilindiiz sicaklik
farklarinin yiiksek olmasi da ¢alisma kosullarini zorlastiran diger 6nemli iklimsel faktorler arasinda yer
almaktadir. (Karadeniz, O. 2012).

Bu zorlu iklim kosullari, insaat sektoriinde is sagligi ve giivenligi agisindan ilave riskler olusturmaktadir.
Ozellikle diisiik sicakliklarm hakim oldugu donemlerde beton dokiim islemlerinde priz siiresinin
uzamasi, donma kaynakli dayamim kayiplari ve malzeme performansinda azalmalar meydana
gelebilmektedir. Bunun yani sira kar ve buzlanma nedeniyle ¢alisma yiizeylerinde kayma ve diisme
riskleri artmakta, ving ve is makinelerinin giivenli calismasi giiclesmektedir. Ornegi Resim 1’de
goriilmektedir. Siddetli riizgar ve tipi kosullar1 ise yliksekte ¢aligma faaliyetlerini dogrudan etkileyerek
is kazasi riskini artirmaktadir.
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Iklim kosullarinin olumsuz etkilerini azaltabilmek amaciyla is programlarinin mevsimsel sartlara gére
yeniden diizenlenmesi bilyiik onem tasimaktadir. Ozellikle kis doneminde agik alanda yiiriitiilen
caligmalarin siire ve kapsami dikkatli sekilde planlanmali, gerekli durumlarda ¢alisma saatleri hava
kosullarma gore revize edilmelidir. Gegici yapilarin, iskelelerin ve ¢alisma platformlarinin kar yiiki ve
buzlanma etkileri dikkate alinarak projelendirilmesi; diizenli bakim ve kontrollerinin yapilmasi
gerekmektedir. Ayrica calisanlarin termal konforunun saglanabilmesi i¢in uygun kisisel koruyucu
donanimlarin kullanilmasi, 1sitilmig dinlenme alanlarinin olusturulmasi ve soguk stresine karsi gerekli
saglik dnlemlerinin alinmasi kritik bir gereklilik haline gelmektedir.

Bu nedenle Erzurum gibi sert iklim kosullarina sahip bolgelerde yiiriitiilen insaat faaliyetlerinde,
iklimsel etkilerin yalnizca g¢evresel bir unsur olarak degil; is glivenligi, yap: kalitesi, maliyet ve is
stirekliligi agisindan belirleyici bir parametre olarak degerlendirilmesi gerekmektedir. Resim 2’de
goriilen kar yogunlugu bu parametlerin belirlenmesinde oldukga fazla rol almaktadir.

i =

- Resim 2. Ka Asamasinda Santiye Gt')rl'intﬁsii:

info@africansummit.org 200



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

2.2. Literatiir incelemesi

2.3. Soguk Maruziyetinin Fizyolojik ve Bilissel Etkileri

Kiiresel literatiirde soguk stresinin ¢alisan sagligi lizerindeki etkileri cok boyutlu olarak ele alinmaktadir.
Diisiik ortam sicakliklari, viicudun termoregiilasyon mekanizmalarmi zorlayarak vazokonstriksiyon
(damar biizlismesi) ve titreme gibi tepkilere yol a¢maktadir. Bu durumun kroniklesmesi veya
siddetlenmesi su riskleri beraberinde getirir:

Fizyolojik Riskler: Viicut ¢ekirdek sicakliginin 35° altina diismesiyle karakterize edilen hipotermi ve ug
uzuvlarda doku hasarina yol agan donmalar (frostbite) en kritik risklerdir.

Kas-Iskelet Sistemi: Soguk hava, kas liflerinin elastikiyetini azaltarak eklem sertligine yol agmakta; bu
da manuel islerde yaralanma riskini ve kronik kas-iskelet sistemi rahatsizliklarim (WMSDs)
artirmaktadir.

Biligsel ve Psikomotor Performans: Soguk maruziyeti, dikkatin dagilmasina, reaksiyon siirelerinin
uzamasina ve ince motor becerilerin kaybina neden olmaktadir. Bu durum, karmasik gorevlerin yerine
getirilmesi sirasinda is kazasi riskini dogrudan yiikseltmektedir.

2.4. Yerel Literatiir ve Cahymanin Ozgiin Degeri

Uluslararas: alanda ISO 11079 (Gerekli Giysi Izolasyonu - IREQ) gibi standartlar soguk ortamda
caligmay1 belirli normlara baglasa da, bu modellerin farkli iklim kusaklarma adaptasyonu kritik bir
tartisma konusudur. Tirkiye, jeopolitik konumu geregi ayni anda farkli iklim karakteristigi gdsteren
(mikroklima) bolgelere sahiptir. Ancak ulusal literatiir incelendiginde; Bdlgesel iklim verilerinin is
saghg ve givenligi (ISG) parametrelerine entegre edildigi calismalarin kisith oldugu, Iklimsel
degiskenlerin Tiirk is giiclinlin antropometrik ve sosyo-kiiltiirel yapisiyla olan etkilesiminin yeterince
analiz edilmedigi goriillmektedir. (EU-OSHA, 2018).

Calismanin Katkisi: Bu eksiklikten hareketle mevcut ¢alisma, uluslararasi literatiirde kabul gérmiis
"soguk stres modellerini" Tiirkiye'nin spesifik iklimsel verileriyle test ederek yerel bir perspektif
sunmay1 amaglamaktadir. Bu yoniiyle ¢aligma, hem akademik literatiire 6zgiin bir veri seti sunmakta
hem de bolgedeki isverenler i¢in somut ISG stratejileri gelistirmeyi hedeflemektedir.

2.5. Insaat Sektoriinde Fiziksel Risk Etmenleri

Fiziksel risk etmenleri; girtltii, titresim, toz, yetersiz aydinlatma ve termal konforsuzluk olarak
siiflandirilmaktadir. Erzurum gibi soguk iklim kosullarina sahip bolgelerde termal konforun bozulmasi
carpan etkisi yaratmakta, diger risklerin sonuclarini agirlastirmaktadir. Uzun siireli maruziyet igitme
kaybi, kas-iskelet sistemi rahatsizliklar1 ve solunum yolu hastaliklarina yol agabilmektedir.

2.6. Risk Faktorlerinin Sinerjik Etkilesimi

Is saghg1 ve giivenligi literatiiriinde fiziksel risk etmenleri; giiriiltii, titresim, toz ve yetersiz aydinlatma
olarak kategorize edilse de, bu etmenler birbirinden bagimsiz degildir. Erzurum gibi ekstrem soguk
iklim kosullarinin hiikiim stirdiigli bolgelerde, termal konforsuzluk sadece tek basina bir risk degil, diger
tiim fiziksel risklerin siddetini artiran bir "katalizor" gorevi gormektedir.

2.7. Carpan Etkisi ve Saghk Uzerindeki Yansimalari

Diisiik sicakliklar, viicudun savunma mekanizmalarii ve fiziksel toleransin1 zayiflatarak su
etkilesimlere yol agmaktadir:

Isitme Kayb1 ve Giiriiltii: Soguk havada dis kulak yolundaki kan akisinin azalmasi ve koruyucu ekipman
(kulaklik vb.) kullanimiin soguk nedeniyle zorlagsmasi/ihmal edilmesi, giiriiltiiye bagh isitme kayb1
riskini indirekt olarak artirabilir. (ILO, 2015).

Kas-Iskelet Sistemi (KIS): Titresimli araclarla (el aletleri vb.) soguk havada calismak, "Beyaz Parmak"
(Raynaud Fenomeni) riskini katlayarak artirir. Soguk, damarlarin biiziilmesine (vazokonstriksiyon)
neden olurken, titresim bu vaskiiler hasar1 derinlestirir. (ILO, 2015).

Solunum Yolu Hastaliklar1: Tozlu ortamlar ile soguk havanin birlesimi, akcigerlerin mukosiliyer
temizleme kapasitesini diisiirerek kronik bronsit ve KOAH gibi solunum yolu hastaliklarma zemin
hazirlar. (ILO, 2015).
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2.8. Bolgesel Degerlendirme

Erzurum o6lgeginde, kis mevsiminin uzunlugu ve sicaklik ortalamalariin ekstrem diisiik seyretmesi,
"termal konfor" parametresini bir yan etmen olmaktan ¢ikarip, is kazas1 ve meslek hastaliklarinin ana
belirleyicisi haline getirmektedir. Bu durum, bdlgedeki ISG uygulamalarinin standart yaklagimlardan
ziyade, "soguk iklim odakli risk yonetimi" modellerine dayanmasini zorunlu kilmaktadir.

2.9. Soguk iklim Kosullarimin Cahsanlar Uzerindeki Etkileri

Soguk stres, hipotermi ve donma riskleri, insaat ¢aliganlarinin hem fiziksel hem de biligsel performansini
olumsuz etkilemektedir. Diisiilk sicakliklar kavrama giiclinii azaltmakta, dikkat ve refleksleri
zayiflatmakta, bu durum da kaza olasiligimi artirmaktadir. Kayma ve diisme riskleri 6zellikle iskele ve
gecici platformlarda kritik hale gelmektedir.

Insaat sektorii, dogas1 geregi dis ortama acik ve fiziksel dayaniklilik gerektiren bir ¢alisma alanidr.
Erzurum gibi ekstrem soguklarin yasandigi bolgelerde, soguk maruziyeti yalnmizca bir konfor sorunu
degil, hayati bir risk faktoridiir.

o Fizyolojik ve Biyomekanik Etkileri; Diisiik ortam sicakliklari, viicudun ekstremitelerindeki (el ve
ayaklar) kan akigini azaltarak (periferik vazokonstriksiyon) su olumsuzluklari tetikler.

Kavrama Giicli ve Manuel Beceri Kaybi: El ve parmaklardaki doku sicakliginin diismesi, sinir iletim
hizim1 yavaslatir. Bu durum, el aletlerinin kontroliinii zorlastirarak mekanik yaralanmalara zemin
hazirlar.

Kas Sertligi ve Metabolik Yiik: Soguk hava kas liflerinin viskozitesini artirarak eklem hareket acikligini
kisitlar. Bu durum, ingaat is¢ilerinin agir kaldirma gibi gorevlerde daha fazla enerji harcamasina ve kas-
iskelet sistemi incinmelerine neden olur. (WHO, 2010).

e Noro-Bilissel Performans ve Is Kazasi Iliskisi

Soguk stresinin en sinsi etkisi zihinsel siirecler lizerindedir. Dikkat Boliinmesi ve Karar Verme: Viicut,
1s1 dengesini korumaya odaklandig igin ¢alisanin durumsal farkindaligr azalir. "Termal rahatsizlik",
dikkatin gorevden uzaklasmasina ve reflekslerin yavaglamasina yol agar.

Psikomotor Yavaslama: Diigiik sicakliklar, karmagik insaat gorevlerinde (6rnegin; iskele kurulumu veya
hassas 6l¢iim) hata paymi ve dolayisiyla kaza olasiligin1 dogrudan artirir.

e Yapisal ve Saha Giivenligi Riskleri

Soguk hava, caligma ortaminin fiziksel giivenligini de stabilize olmaktan ¢ikarir:

Kayma ve Diisme Dinamikleri: iskeleler, merdivenler ve gegici platformlar iizerinde olusan "gizli
buzlanma" (black ice), yiiksekte ¢alisma giivenligini en kritik seviyeye tasir. Resim 3 ve Resim 4 buna
ornek olarak gosterilebilir.

Ekipman Arizalar1 ve Malzeme Yorulmasi: Asir1 soguklar, kullanilan ¢elik halatlarin ve plastik
aksamlarin kirilganligini artirarak (gevrek kirilma) ekipman kaynakli kaza riskini yiikseltir.

Resim 3. Iskele Kurulmus Bina Gériintiisii
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Resim 4. Tek Tarafli Kurulmus Iskele Gériintiisii

2.10. Yontem

Caligma betimsel-analitik niteliktedir; literatiir, mevzuat ve saha gézlemlerine dayanmaktadir.

Bu caligma; Erzurum ilindeki insaat sahalarinda soguk iklim kosullarmin yarattig: riskleri belirlemek,
smiflandirmak ve ¢oziim Onerileri gelistirmek amaciyla karma metodoloji (literatiir taramasi, saha
gozlemi ve kantitatif risk analizi) kullanilarak tasarlanmistir.

2.11. Fine-Kinney Risk Degerlendirme Metodolojisi

Caligmada risklerin 6nceliklendirilmesi ve siddetinin belirlenmesi amaciyla Fine-Kinney Ydntemi
kullanilmigtir. Bu yontem; riskin gerceklesme ihtimali, frekansi ve sonug¢larmin ciddiyetini sayisal
verilerle analiz ederek bir Risk Skoru (R) elde edilmesini saglar.

Soguk stresine bagli bir kaza veya meslek hastaliginin ger¢eklesme ihtimali.

Frekans (Exposure): Calisanin soguk havaya maruz kalma sikligi (Erzurum'daki kis siiresi ve giinliik
caligma saatleri baz alarak).

Siddet (Consequence): Olas1 bir kazanin (kayma, diisme, donma) ¢alisan iizerindeki tibbi ve operasyonel
etkisi.

2.12. Saha Goézlemleri ve Veri Toplama

Erzurum'daki insaat projelerinde yapilan saha gozlemleri, Fine-Kinney matrisindeki sayisal degerlerin
atanmasinda temel veri kaynagi olmustur. Gozlemler swrasinda Ozellikle su hususlar kayit altina
alimmugtir:

Fiziksel ¢evre kosullar1 (buzlanma, riizgar korumasi, ortam sicaklig).

Calisanlarin soguk maruziyeti altindaki hareket kisitlilig1 ve davranigsal hatalari.

Mevcut koruyucu 6nlemlerin (1sinma alanlari, KKD kalitesi) etkinligi.

2.13. Mevzuat ve Standart Analizi
Saha verileri ve risk skorlari; 6331 sayili ISG Kanunu, ilgili yonetmelikler ve ISO 11079 (Soguk Ortam

Ergonomisi) standartlart ile karsilastirilarak analiz edilmistir. Bu karsilastirma, belirlenen risklerin yasal
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ve teknik kabul edilebilirlik sinirlarmi belirlemek amaciyla kullanilmgtir. (Calisma ve Sosyal Giivenlik
Bakanligi, 2012).

2.14. Verilerin Sentezi

Literatiir bulgulari, mevzuat hiikiimleri ve Fine-Kinney analiz raporu birlestirilerek; Erzurum 6rneginde
soguk iklimin is saghgi ve giivenligi iizerindeki "sinerjik etkisi" betimsel ve analitik olarak ortaya
konulmustur.Fine-Kinney Eklentisiyle Ne Kazandik?Sayisal Kanit: Calismaniz artik sadece "soguk
tehlikelidir" demiyor; "soguk, su olasilik ve siddet degerleriyle X seviyesinde bir risktir" diyerek somut
bir veri sunuyor.Onceliklendirme: Fine-Kinney raporu sayesinde, hangi riskin (&rnegin; iskeleden
diisme mi yoksa hipotermi mi?) daha acil miidahale gerektirdigini bilimsel olarak kanitlamig
oluyorsunuz.

2.15. Erzurum Orneginde Saha Gézlemleri ve Degerlendirme

Saha gozlemlerinde kis aylarinda sabah saatlerinde donmus ve buz tutmus zeminler, iskeleler ve
merdivenler yaygin olarak tespit edilmistir. Bu durum, isin baslangicindan itibaren ciddi kayma ve
diisme riski olusturmaktadir. Organizasyonel yetersizlikler ve 1sinma alanlarimin sinirli olmasi,
yorgunluk birikimine ve giivenli davraniglardan sapmalara neden olmaktadir.

2.16. Finne- Kiney Metodu Sonuclari
iskelede Galigma - Spesifik Risk Analizi Tablosu

Bolim/Faaliyet Tehlike/Rigk Tanimi Olasilk Frekans Sliddet Risk Puani Risk Seviyesi
ISKELE KURMA ESNASINDA EMNIY| YUKSEKTEN DUSME 3 05 a0 60 KATLANILABILIR
ISKELENIN EHIL OLMAYAN KISILER DCEVRILME SONUCU YUKSEKTEN D'J$ME 3 0.2 40 24.00000000000000{  KATLANILABILIR
ISKELENIN YANL 1$ KURULUM YAPIL ISKELENIN COKMES| 3 02 100 60.00000000000000]  KATLANILABILIR
ISKELELERDE KORKULUK BULUNM, YUKSEKTEN DUSME 6 0.2 40 48.00000000000000|  KATLANILABILIR
ISKELE KURULUM STATIK HESAPLA ISKELENIN COKMESI 3 05 40 60 KATLANILABILIR
ARA GE@\§MERD\VENLER\NiN 5O YUKSEKTEN DUSME b 02 40 48.00000000000000|  KATLANILABILIR
ISKELE UZERINDE TOPUKLUK BULU MALZEME DUSMESI 6 Q02 40 48.00000000000000]  KATLANILABILIR
ISKELE KURULUMUNDA TEK PARCA YUKSEKTEN DUSME 3 Q.2 40 24.00000000000000{  KATLANILABILIR
ISKELE BAGLANTI ELEMANLARININ ISKELENIN COKMESI 2 0.2 100 40 KATLANILABILIR
ISKELE VE YAPI ARASINDAKI ACIKL] YUKSEKTEN DUSME 2 05 40 40 KATLANILABILIR

Tablo 1. Finne Kinney Risk Analizi Genel Degerlendirme Tablosu

Tablo 1 ‘de belirtilen risk analiz raporundaki veriler baz alindiginda ortaya ¢ikan genel degerlendirme
asagidaki gibidir;

Yiiksek Riskli Alanlar: iskele kurulumu sirasindaki statik hesaplama eksiklikleri ve giivenlik ekipmani
(emniyet kemeri, korkuluk) kullanimindaki aksakliklar en yiiksek risk puanlarini almaktadir.

Kritik Seviyeler: Bazi iskele faaliyetleri "Esasli Risk" veya "Yiiksek Risk" kategorisine girmekte, bu da
calismaya baglamadan 6nce mutlaka ek giivenlik 6nlemlerinin alinmas1 gerektigini gostermektedir.
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Mevcut Risk Risk (Gnlem Sonrasi)
Faaliyet / - . ; T g
No | Alan Ko Sorumlu | Tehlike Risk | Mevcut Onlem | Etkilenen Risk Risk Alinacak Onlem Risk Termin Mevzuat
nu " | I |
Olasilik | Frekans siddet‘ oo ivesi Olasilik | Frekans | Siddet o Sonug
R |

6331 Sayih

[ Is Saghig
ve Givenligi

Gerekli Kanunu -

Isveren / bilgilendirmeler Sk .

5 havalarda (Rg Tarih:

Kogusve | Vekili / Alt | Hastalik, | yapilmistir. 2
Insaat Yetersiz | ORTA 1sinma 30.06.2012 -

406 eklentilerinin | Hizmet soguk | Cahsanlarin | Calisanlar | 6 1 |15 | % 6 02 | 15 | 18 |ONEmsiz| 2Ay ReS.

Alani o .. | 1snma | A DUzeY elektrikli g Say!:

kullammi | Yoklenicisi | alginhg dazenli 28339

etkiileri Kontroly e Dei kI‘)I;

| . saglanacaktir. b ol

gerekli. (Rg.2

Agustos
2014 tarih ve
‘ 29013 sayili)

Tablo 2. Soguk Hava Risk Degerlendirmesi Verileri

Risk Analiz Raporundan alinan Tablo 2 ‘deki veriler géz 6ngne alindiginda asagidaki hususlara dikkat
cekilmistir;

Soguk hava kosullarinda gerceklestirilen dis saha faaliyetleri, ¢alisan sagligi ve is giivenligi agisindan
"Esasli Risk" grubunda degerlendirilmektedir. Diisiik sicakliklara uzun siire maruz kalmak, sadece
konforu bozmakla kalmayip, ciddi fizyolojik ve mekanik riskleri beraberinde getirmektedir. (Kilig, L.
2014).

Tespit Edilen Temel Riskler:

Fizyolojik Olumsuzluklar: Viicut 1sisinin diismesine bagli olarak gelisen soguk alginligi, grip ve st
solunum yolu enfeksiyonlari.

Kas ve Iskelet Sistemi: Kaslarda sertlesme ve eklem mobilitesinin azalmasi sonucu olusan kas agrilari
ve hareket kisithilig.

Kognitif Etkiler: Diisiik sicakligin neden oldugu dikkat dagmikligi, odaklanma giigliigii ve buna bagh
olarak artan hata payi.

Is Kazas1 Potansiyeli: Fiziksel dayaniklihigi azalmasi ve reflekslerin yavaslamasi sonucu, ozellikle
ingaat sahasi gibi tehlikeli alanlarda is kazas1 riskinin dogrudan artmasi.

Onerilen Kontrol Tedbirleri:

Isinma Alanlarmin Organizasyonu: Calisma sahasinda standartlara uygun, termal konforu saglanmig
kapali 1sinma alanlarmin (dinlenme konteynerleri vb.) tesisi.

Periyodik Kontrol ve Gozetim: Calisanlarin soguktan etkilenme diizeylerinin diizenli olarak
denetlenmesi ve riskli goriilen kisilerin derhal uygun ortama alinmasi.

Teknik ve Idari Onlemler: Caligma saatlerinin hava sicakligia gore optimize edilmesi ve ¢alisanlara
termal 6zellikli (1s1 yalitimli) Kisisel Koruyucu Donanimlarin (KKD) eksiksiz saglanmasi.

2.17. Mevzuat Cercevesinde Degerlendirme

6331 sayili Kanun ve ikincil mevzuat, igverenlere risk degerlendirmesi ve onleme yukumltlikleri
getirmektedir. Soguk iklim 6zelinde risklerin genel degerlendirme iginde ele alinmasi, uygulamada
yiizeysellige yol agabilmektedir. Onleme hiyerarsisi ¢ercevesinde teknik ve organizasyonel &nlemler
onceliklendirilmelidir.

(GSGB, 2013)

2.18. Onleyici Tedbirler ve Iyilestirme Onerileri

Teknik, organizasyonel ve bireysel Onlemler birlikte uygulanmalidir. Kaymaz yiizeyler, 1sitmali
barinaklar, esnek caligma programlar1 ve uygun kisisel koruyucu donanimlar temel araclardir. Egitimler
ve denetimler siirekli iyilestirme yaklagimiyla siirdiiriilmelidir.
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2.19. Tartisma

Bu ¢aligmada elde edilen bulgular, soguk iklim kosullarinin ingaat sektdriinde ¢ogu zaman ikincil bir
cevresel faktor olarak ele alindigini, ancak uygulamada is kazalarmin olusumunda ve is performansinin
diismesinde belirleyici bir rol oynadigini ortaya koymaktadir.

Literatiirde yer alan benzer ¢alismalarla karsilastirildiginda, Erzurum 6rneginin yiiksek rakim, uzun kig
donemi ve yogun buzlanma kosullar1 nedeniyle risk profilinin daha agir oldugu goérulmektedir. Bu
durum, bolgesel risk degerlendirmelerinin 6nemini bir kez daha gostermektedir.

Mevcut bulgular, teknik Onlemlerin tek basma yeterli olmadigimi; organizasyonel planlama, is
programlarinin mevsimsellige gore uyarlanmasi ve giivenlik kiiltiirtiniin guclendirilmesi gibi yonetsel
unsurlarin da en az teknik dnlemler kadar kritik oldugunu ortaya koymaktadir.

Ayrica ¢alisan davraniglarinin, 6zellikle soguk ve zorlayici kosullarda gilivenli ¢aligma prosediirlerinden
sapma egilimi gosterebildigi, bu nedenle davranig temelli giivenlik yaklagimlarinin da sisteme entegre
edilmesi gerektigi degerlendirilmektedir.

2.20. Cahsmanmin Simirhliklar: ve Gelecek Arastirmalar

Bu caligsma, betimsel ve nitel agirlikli bir yaklasim benimsemis olup, nicel veri icermemesi 6nemli bir
simirlilik olarak degerlendirilebilir. Gelecekte yapilacak c¢alismalarda, anket uygulamalari, ortam
Olgiimleri ve kaza istatistiklerinin analizi yoluyla daha giiclii ampirik kanitlar iiretilmesi miimkiin
olacaktir.

Bunun yam sira, yalnizca Erzurum ili 6rneginin ele alinmig olmasi, bulgularin genellenebilirligini
sinirlamaktadir. Farkli iklim bolgelerinde yapilacak karsilagtirmali ¢aligmalar, iklim kosullarimin risk
profili Uzerindeki etkilerini daha net ortaya koyabilecektir.

Ayrica, soguk iklim kosullarinda kullanilan kisisel koruyucu donanimlarin ergonomik uygunlugunun ve
kullanici uyumunun deneysel ¢alismalarla incelenmesi, uygulamaya donik Onemli katkilar
saglayacaktir.

3. Sonu¢ ve Degerlendirme

Bu calisma, Erzurum gibi sert iklim kosullarina sahip bolgelerde insaat sektériinde yiiriitiilen
faaliyetlerin iklime 6zgii bir risk yonetimi anlayisiyla ele alinmasinin zorunlu oldugunu ortaya
koymaktadir. Soguk hava kosullari, ¢calisan sagligi ve is giivenligi acisindan ikincil degil, dogrudan ve
birincil bir risk faktorii olarak degerlendirilmelidir.

Elde edilen bulgular, yalnizca kisisel koruyucu donanima dayali bir yaklasimin yetersiz oldugunu;
teknik, organizasyonel ve davranissal boyutlar1 kapsayan biitlinciil bir giivenlik yonetim sisteminin
gerekliligini agik¢a gostermektedir.

Bu cercevede, isverenlerin risk degerlendirmelerini bolgesel ve mevsimsel kosullar1 dikkate alacak
sekilde giincellemeleri, ilgili kamu kurumlarinin ise rehberlik ve denetim faaliyetlerini bu 6zgiin risk
alanlarina yogunlastirmalar1 6nerilmektedir.

Sonug olarak, soguk iklim kosullarinda giivenli ingaat faaliyetlerinin yiiriitiilmesi, yalnizca yasal bir
yiikiimliilik degil, ayn1 zamanda insan hayatina verilen deSerin somut bir gostergesi olarak ele
alimmalidir.

Kaynakga

Calisma ve Sosyal Giivenlik Bakanlig1 (2012). 6331 Sayili Is Sagligi ve Giivenligi Kanunu.
CSGB (2013). Risk Degerlendirmesi Y 6netmeligi.

ILO (2015). Safety and Health in Construction.

WHO (2010). Occupational health in cold environments.

EU-OSHA (2018). Occupational safety and health in cold environments.

Karadeniz, O. (2012). Tiirkiye’de is saglig1 ve giivenligi. Calisma ve Toplum Dergisi.

Kilig, L. (2014). Is saglig1 ve giivenliginde risk degerlendirmesi. Miihendislik Bilimleri Dergisi.

info@africansummit.org 206



THE PROCEEDINGS BOOK 11t* International African Conference

on Contemporary Scientific Research
africansummit.org May 30 - June 2, 2026 - Zanzibar, Tanzania

PERSONALIZED MANAGEMENT OF OXALIPLATIN NEUROTOXICITY VIA
PHARMACOGENETIC BIOMARKERS

Sarah Ahmed LHADJ

Laboratory Toxicology Environment and Health (LATES), Department of Life and the Environment,
University of Sciences and Technology Oran-Mohamed Boudiaf (USTO-MB), Algeria

ORCID: 0009-0000-1268-7442

Wefa BOUGHRARA
Ecole Supérieure en Sciences Biologiques d’Oran (ESSBO), Algeria
ORCID: 0000-0001-7984-3796

Fatma BELHOUCINE

Laboratory Toxicology Environment and Health (LATES), Department of Life and the Environment,
University of Sciences and Technology Oran-Mohamed Boudiaf (USTO-MB), Algeria

ORCID: 0000-0003-2087-8104

Amel ALIOUA BERRABBAH

Laboratory Toxicology Environment and Health (LATES), Department of Life and the Environment,
University of Sciences and Technology Oran-Mohamed Boudiaf (USTO-MB), Algeria

ORCID: 0000-0002-4916-8635

ABSTRACT

Chemotherapy-induced neurotoxicity, encompassing cognitive decline and peripheral neuropathy,
severely compromises cancer patients' quality of life. This is particularly evident in colorectal cancer
(CRC) treatments involving oxaliplatin, a widely prescribed agent notorious for its neurotoxic profile.
To mitigate this clinical challenge, current pharmacogenetic research focuses on identifying specific
genetic variants that dictate individual responses to oxaliplatin. This research aims to optimize clinical
management by integrating genetic screening and predictive biomarkers into personalized treatment
paradigms. Preemptively identifying patients with a genetic predisposition to severe neurotoxicity
allows oncologists to consider alternative therapies, thereby sparing patients from debilitating adverse
events. Beyond improving patient safety, this personalized approach offers substantial
pharmacoeconomic advantages; minimizing unnecessary oxaliplatin use in high-risk individuals
significantly reduces the financial strain on social security systems. Furthermore, genotype-guided care
prevents unplanned treatment interruptions that could otherwise derail a patient's therapeutic trajectory.
Ultimately, advancing precision medicine in CRC promises safer, more cost-effective, and highly
optimized therapeutic outcomes.

Keywords: Oxaliplatin , chemotherapy, colorectal cancer , neurotoxicity, biomarkers.
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ABSTRACT

The immune system plays a crucial role in maintaining physiological homeostasis by protecting the
body against infections, oxidative stress, and harmful external agents. Natural bioactive compounds
possessing antioxidant and immunomodulatory properties have attracted considerable attention for
improving therapeutic efficacy. The present study aimed to develop, optimize, and characterize
bilosome-based nanocarriers co-loaded with Ascorbic Acid and a natural alkaloid bioenhancer (AA—
NAB BLs) to enhance permeability, antioxidant potential, stability, and cellular compatibility. AA—
NAB BLs were prepared using the thin-film hydration technique and optimized employing Box—
Behnken Design (BBD). The optimized formulations were characterized for vesicle size, polydispersity
index (PDI), zeta potential, and entrapment efficiency (%EE). Furthermore, in vitro drug release, ex vivo
intestinal permeation, and confocal laser scanning microscopy (CLSM) studies were conducted to
evaluate permeability and intestinal uptake. Antioxidant activity was assessed using the DPPH assay,
while stability studies were performed under suitable storage conditions. In addition, J774 macrophage
cell lines were utilized to determine cell viability. The optimized bilosomes exhibited vesicle sizes
ranging from 200-250 nm, PDI between 0.2-0.4, and zeta potential values of —25 to —35 mV, indicating
good stability. Entrapment efficiencies exceeded 80% for ASA and 85% for the alkaloid bioenhancer.
In vitro drug release studies demonstrated sustained release behavior with more than 70% AA and 80%
NAB release in PBS (pH 6.8). Ex vivo permeation studies revealed significantly enhanced intestinal
permeation compared to neat drug suspensions, while CLSM confirmed improved intestinal uptake. The
developed formulation also exhibited strong antioxidant activity, good cytocompatibility, and enhanced
stability. Overall, the findings suggest that AA-NAB BLs based nanocarriers represent a promising
dual-delivery platform with improved physicochemical characteristics, permeability, and antioxidant
potential, warranting further investigation for therapeutic applications.

Keywords: Bilosomes, Ascorbic Acid, Alkaloid bioenhancer, Dual Drug Delivery, Nanocarriers
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ABSTRACT

This study evaluates the anticoccidial potential of ethanolic extract from olive pit (Olea europaea L.,
Chemlal variety) against Eimeria tenella, the parasite responsible for avian coccidiosis.On the
experimental side (in vitro), five Eimeria species were identified in chickens, dominated by E.
acervulina (32%) and E. tenella (27%). The olive pit extract demonstrated a reducing effect on these
parasites, altering oocyst wall integrity and inducing cellular fragmentation after 24 hours of incubation.
Histological examination confirmed intestinal lesions typical of coccidiosis.On the computational side
(in silico), eight phenolic compounds identified by HPLC-ESI-MS were subjected to molecular docking
against three enzymatic targets of E. tenella. Four of them displayed high binding affinities ranging
from -7.0 to -9.6 kcal/mol. The compound 2,3-dihydroamentoflavone stood out by interacting
simultaneously with all three target proteins, while isorhamnetin, oleuropein, and 3-p-coumarylquinic
acid each targeted two receptors.In conclusion, this integrated experimental and computational
approach highlights the potential of olive pit derivatives as a source of bioactive molecules capable of
acting on multiple antiparasitic pathways simultaneously, opening promising perspectives for the
development of natural alternatives to chemical anticoccidial agents.

Keywords: Eimeria spp; Olea europea L, Bioactive compounds , Anticoccidial activity, Molecular
docking
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ABSTRACT

This study examined the influence of leadership styles on job satisfaction among employees in Sango-
Ota, Ogun State, Nigeria. Specifically, the research explored how transformational, transactional, and
laissez-faire leadership styles independently and collectively predict employees' job satisfaction. The
study was motivated by the critical role of leadership in organizational success and the need to address
low job satisfaction in the region, which manifests in high turnover rates and reduced productivity. A
descriptive survey design was adopted, involving 200 employees selected through purposive sampling
from various industries. Validated instruments, including the Multifactor Leadership Questionnaire
(MLQ) and the Generic Work Satisfaction Scale (GWSS), were used for data collection. The findings
revealed that transformational leadership had a strong positive influence on job satisfaction (B = .724,
p < .05), explaining 52.3% of the variance. Transactional leadership also showed a significant positive
effect (B = .667, p < .05), accounting for 44.5% of the variance. In contrast, laissez-faire leadership
demonstrated a negative relationship with job satisfaction ( = -.460, p <.05), contributing to 21.2% of
the variance. Collectively, leadership styles significantly predicted job satisfaction (R2 = .501, p <.05).
Additionally, a significant difference in job satisfaction levels was observed among employees in the
region (t = 68.97, p < .05). In conclusion, transformational and transactional leadership styles enhance
job satisfaction, while laissez-faire leadership diminishes it. The study underscores the importance of
adopting adaptive leadership practices tailored to the socio-economic context of Sango-Ota. It
recommends leadership development programs focused on transformational and transactional strategies
to improve employee morale and organizational performance.

Keywords: development, job satisfaction, leadership, productivity, transformation
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DIMORPHISM, REPRODUCTIVE BIOLOGY, AND FUNCTIONAL GENDER
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ABSTRACT

Lithodora fruticosa (L.) is a small woody perennial shrub belonging to the Boraginaceae family, native
to the Mediterranean region, particularly the Iberian Peninsula. This species is characterized by a
distinct stigma height dimorphism, a rare reproductive trait within flowering plants. This study aims to
capitalize on reliable published data to systematically evaluate the floral polymorphism, morph ratios,
and functional gender divergence in L. fruticosa, as well as the reproductive implications of its stylar
dimorphism.

According to published studies reporting reliable data on this species, L. fruticosa produces
hermaphroditic flowers with a floral tube, a corolla, five anthers, and a style ending in a stigma. The
anthers are positioned uniformly at the opening of the floral tube in all individuals. In contrast, the style
length varies between two distinct morphs: long-styled individuals have their stigma positioned above
the floral tube opening, while short-styled individuals have their stigma positioned inside the floral tube,
below the opening. The distribution of stigma positions is bimodal, with very few individuals displaying
an intermediate style length.

The two morphs occur in equal proportions (1:1 ratio) in natural populations. Flower size shows an
allometric relationship, with corolla diameter and style length positively correlated with floral tube
length within each morph. Long-styled individuals produce more seeds than short-styled individuals,
reflecting a divergence in functional gender between the two morphs. The species does not possess a
diallelic self-incompatibility system linked to the stylar polymorphism.

Lithodora fruticosa thus represents a valuable model for understanding the diversity of plant
reproductive strategies, the maintenance of floral polymorphisms, and the evolutionary transitions
between hermaphroditism and separate sexes in Mediterranean ecosystems.

Keywords: Lithodora fruticosa, Boraginaceae, stigma height dimorphism, stylar polymorphism,
functional gender, reproductive biology, Mediterranean flora.
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ABSTRACT

The global aquaculture industry is currently grappling with the significant economic and ecological
downsides of a heavy reliance on conventional fishmeal as the primary protein source for carnivorous
species, such as rainbow trout (Oncorhynchus mykiss). This dependency has necessitated an urgent shift
toward sustainable, plant-derived alternatives that are not only affordable but also environmentally
sound. This study explores the potential of Lapsi (Choerospondias axillaris) fruit pulp—a botanical
resource indigenous to the Himalayan region—as a potent candidate for aqua-feed enhancement.
Naturally rich in bioactive compounds including flavonoids, chlorophylls, carotenoids, organic acids,
essential oils, and vital minerals like iron, Lapsi pulp offers a multifaceted approach to improving fish
health. The research specifically examined the physiological and growth-related impacts of
supplementing rainbow trout diets with Lapsi pulp extracts prepared using various solvent formulations.
By systematically monitoring a range of biochemical and immuno-hematological indicators, the study
establishes a clear link between phytochemical supplementation and enhanced metabolic efficiency.
Experimental results demonstrate that Lapsi extract prepared with 80% methanol produces the most
significant improvements in physiological vigor and immune response compared to other formulations.
These findings indicate that the inclusion of Lapsi-derived extracts can effectively bolster growth
performance and disease resistance, providing a practical pathway to reduce fishmeal reliance.
Ultimately, this research supports the development of more sustainable and resilient trout production
systems, particularly within the Himalayan region, by leveraging local biodiversity to meet the demands
of modern aquaculture.

Keywords: Agquaculture; Traditional fishmeal; Plant-based ingredients; Immuno-hematological
indicators.
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ABSTRACT

This study explores the valorization of equine bone waste for the synthesis of hydroxyapatite-based
materials, namely HAp-100 and HAp-300, and their application in the removal of organic pollutants
from aqueous media. The materials were prepared under different thermal treatment conditions in order
to evaluate the effect of temperature on their physicochemical and adsorption properties. Structural and
textural characterizations confirmed the successful formation of porous hydroxyapatite materials with
distinct surface characteristics depending on the treatment conditions.Adsorption experiments
demonstrated the promising ability of both HAp-100 and HAp-300 to remove methylene blue from
aqueous solutions, with enhanced performance observed for HAp-300. The adsorption process
exhibited rapid kinetics and favorable interactions between the adsorbent surface and dye molecules.
Kinetic, equilibrium, and thermodynamic analyses suggested that the adsorption mechanism is mainly
governed by heterogeneous surface interactions and physisorption phenomena. These findings highlight
the potential of equine bone derived hydroxyapatite as a sustainable, low-cost, and environmentally
friendly adsorbent for water treatment applications, while also promoting the valorization of animal
bone waste.

Keywords: : Hydroxyapatite, Equine bone waste, Methylene blue, Adsorption, Wastewater treatment
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ABSTRACT

In this work, hydroxyapatite (HAp) synthesized from natural Moroccan phosphate and its polyaniline-
modified composites were developed as efficient adsorbents for the removal of methyl orange (MO)
from aqueous solutions. XRD, FTIR, SEM-EDX, and thermogravimetric analysis (TGA) confirmed
the successful synthesis of crystalline hydroxyapatite and its effective functionalization with
polyaniline, leading to hybrid materials with modified surface properties and enhanced heterogeneity.
TGA results revealed improved thermal stability of the composites after polyaniline incorporation.
Batch adsorption experiments demonstrated that the incorporation of polyaniline significantly improved
the adsorption performance compared with pristine HAp. Kinetic studies revealed that MO adsorption
followed a pseudo-second-order model (R2 > 0.97), indicating rapid adsorption and efficient utilization
of active sites. Equilibrium studies showed that the Freundlich isotherm model best described the
adsorption process (R2 up to 0.981), suggesting heterogeneous multilayer adsorption on non-uniform
surfaces. The obtained results demonstrate that polyaniline-functionalized hydroxyapatite derived from
natural Moroccan phosphate is a sustainable, efficient, and cost-effective adsorbent with strong
potential for the treatment of dye-contaminated wastewater.

Keywords: Hydroxyapatite—polyaniline composites, Natural phosphate, Methyl orange, Adsorption
kinetics, Wastewater treatment
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ABSTRACT

The increasing release of dye-containing industrial effluents into aquatic environments has intensified
the need for sustainable and efficient adsorbent materials for wastewater remediation. Among emerging
adsorbents, waste-derived hydroxyapatite (HAp) has attracted considerable attention due to its low cost,
environmental compatibility, and remarkable adsorption potential. Nevertheless, enhancing its affinity
toward anionic pollutants remains a significant challenge. In this study, bovine bone waste-derived
hydroxyapatite was successfully surface-engineered through ZnO doping to improve its
physicochemical properties and adsorption efficiency toward Methyl Orange (MO), used as a model
anionic dye. Hydroxyapatite was synthesized via alkaline treatment followed by calcination, while ZnO
incorporation was employed to tailor the surface chemistry and increase the density of active adsorption
sites. Structural and morphological analyses performed using XRD, FTIR, and SEM/EDS confirmed
the formation of crystalline hydroxyapatite and the successful incorporation of ZnO onto the material
surface. The surface modification induced noticeable changes in morphology and surface reactivity,
contributing to enhanced adsorbate—adsorbent interactions. Batch adsorption experiments revealed a
significant improvement in MO removal efficiency for ZnO-doped HAp compared with pristine
hydroxyapatite. Kinetic investigations indicated that the adsorption process is predominantly governed
by chemisorption mechanisms, whereas thermodynamic analysis demonstrated the spontaneous and
exothermic nature of adsorption. Furthermore, regeneration studies highlighted the excellent stability
and reusability of the modified adsorbent over repeated adsorption—desorption cycles, demonstrating
its practical applicability for sustainable wastewater treatment.This work demonstrates that ZnO-
assisted surface engineering represents an effective and eco-friendly strategy for upgrading waste-
derived hydroxyapatite into a high-performance adsorbent for the efficient removal of hazardous
anionic dyes from agueous media.

Keywords: Hydroxyapatite; ZnO Doping; Surface engineering; Methyl Orange; Adsorption;
Wastewater treatment.
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ABSTRACT

Aluminum-silicon (AI-Si) alloys are widely used in many aerospace, automotive, and military
applications due to their high castability, fatigue strength and corrosion resistance, and good overall
mechanical performance. Silicon is a faceted phase that makes Al-Si eutectics irregular. The brittleness
of silicon crystals is, of course, the main reason for the poor properties of Al-Si alloys. Modification
treatments of hypoeutectic Al-Si alloys, particularly those based on strontium (Sr), can be used to
convert lamellar eutectic Si into fibrous Si, which helps to improve maximum tensile strength and
elongation. The corrosion properties of hypoeutectic Al-Si alloys are largely determined by this change
during the transformation of eutectic Si. The effects of strontium (Sr) on the microstructure and
corrosion resistance of hypoeutectic Al-Si alloys cast by gravity die casting were investigated using
optical microscopy (OM) and X-ray diffraction (XRD). Accelerated corrosion tests involved immersing
samples in a salt spray chamber with a 5% NaCl solution at 30 °C and neutral pH. The results revealed
that the addition of Sr transformed the flake-like morphology of the eutectic Si into a fine fibrous form.
These changes result in a significant improvement in corrosion resistance compared to the unmodified
alloy, confirming the positive effect of Sr modification in chloride-rich environment.

Keywords: Al-Si alloy, die casting, Modification, Microstructure, Corrosion.
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ABSTRACT

This study highlights the effect of oxygen vacancies generated by the substitution of Ca?" with Bi** in
Cal0-xBix(P0O4)6(OH)2-xOx apatites for photocatalytic degradation of oxytetracycline (OTC) under
UV and visible light. Characterizations reveal that the introduction of Bi** induces the formation of
structural oxygen vacancies and modifies the electronic properties, with a substitution limit fixed at x
= 0.3. Photocatalytic tests show that the controlled presence of these vacancies improves charge
separation and the generation of reactive species, al lowing a complete OTC degradation with x = 0.1.
These results demonstrate the key role of Bi substitution and the formed oxygen vacancies in the design
of efficient apatite-based photocatalysts

Keywords: Cal0-xBix(P0O4)6(0OH)2-xOx solid solution Oxytetracycline Photodegradation Oxygen
vacancies effect
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ABSTRACT

The results of this experiment showed that silages based on mix-tures, particularly the mixture of vetch
(vetch-oats) and (vetch-triticale), exhibited the best olfactory characteristics (odor, color), with
relatively high dry matter contents of 30.5% for vetch-triticale and 32.58% for vetch-oats. However,
the (vetch-oats-triticale) mixture did not appear to promote optimal fermentation. Chemical
composition analysis revealed that vetch, both green and as silage, was richer in dry matter (25.64%)
and total nitrogen (16.73%). Furthermore, several growth and yield parameters were studied between
the species in mixtures and monocultures. The results showed that the mixtures offered comparable, or
even slightly superior, yield performance compared to the pure crops, regardless of the nitrogen
application rate. These performance levels were often achieved with minimal nitrogen input, or even
without supplemental nitrogen fertilization.

This research demonstrated that intercropping has a beneficial effect on production, nutritional quality,
and soil fertility. The presence of vetch improved the protein quality of the forage and promoted weed
suppression thanks to its allopathic effect. Organic matter content was comparable across all varieties.
These results, while preliminary, need to be confirmed by fur-ther laboratory analyses and animal trials
to assess the palatabil-ity of these silages. It is essential to continue this research to better understand
the advantages and disadvantages of each type of si-lage and to optimize their use in animal feed.

This study has demonstrated the value of species associations for silage production, particularly the
Vetch-Oat and Vetch-Triticale association, which exhibited optimal olfactory characteristics and yields
comparable to or even exceeding those of pure crops, while minimizing nitrogen fertilization
requirements.

Keywords: mixture, oats, dry matter, total nitrogen content (TNC), yield, pH, vetch, triticale
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