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CONFERENCE PROGRAM

Meeting ID: 844 6001 0824
Zoom Passcode: 141414
<

https://us02web.zoom.us/j/84460010824?pwd=2RU1jS7kbKOnLHQ8IqgprWNORsxRdI. 1

Participant Countries: (16)

Tirkiye (14), Uzbekistan, South Africa, Algeria, Tunisia, Senegal, Philippines, Morocco,
Azerbaijan, Serbia, Albania, Bangladesh, Pakistan, India, Cyprus, Poland (21).



Onemli, Dikkatle Okuyunuz Litfen

» Kongremizde Yazim Kurallarma uygun gonderilmis ve bilim kurulundan gegen bildiriler i¢in online (video konferans
sistemi lizerinden) sunum imkani saglanmistir.

* Online sunum yapabilmek i¢in https://zoom.us/join sitesi iizerinden giris yaparak ‘“Meeting ID or Personal Link
Name” yerine ID numarasini girerek oturuma katilabilirsiniz.

= Zoom uygulamasi iicretsizdir ve hesap olusturmaya gerek yoktur.

= Zoom uygulamasi kaydolmadan kullanilabilir.

= Uygulama tablet, telefon ve PC’lerde calisiyor.

* Her oturumdaki sunucular, sunum saatinden 5 dk éncesinde oturuma baglanmis olmalar1 gerekmektedir.

» Tiim kongre katilimcilar1 canli baglanarak tiim oturumlari dinleyebilir.

*  Moderatdr — oturumdaki sunum ve bilimsel tartigma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler - TEKNIK BILGILER

» Bilgisayarmizda mikrofon olduguna ve ¢alistifina emin olun.

= Zoom'da ekran paylasma 6zelligini kullanabilmelisiniz.

= Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarasi
gonderilecektir.

= Katilim belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir.

= Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir.

Important, Please Read Carefully

= To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or Personal Link
Name” and solidify the session.

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

=  The Zoom application can be used without registration.

= The application works on tablets, phones and PCs.

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

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

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

Points to Take into Consideration - TECHNICAL INFORMATION

=  Make sure your computer has a microphone and is working.

* You should be able to use screen sharing feature in Zoom.

= Attendance certificates will be sent to you as pdf at the end of the congress.

= Requests such as change of place and time will not be taken into consideration in the congress program.

k%%

Zoom'a giris yapmadan once liitfen drnekteki gibi salon numaranizi, adinizi ve soyadinizi belirtiniz
Before you login to Zoom please indicate your hall number, name and surname

exp. H-1, Cris Emanuel WALU
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BANGKOK LOCAL TIME

1000: 1200

HE

AD OF SESSION: Dr. Mustafa Latif EMEK

AUTHORS

AFFILIATION

TOPIC TITLE

Prof. Dr. Perviz Ahmedzade

Dr. Ezgi Eren

Assist. Prof. Dr. Burak Yigit Katanalp
Prof. Dr. Cigdem Canbay
TUrkyllmaz

Prof. Dr. Emrah Turkyllmaz

Samarkand State
Architectural and Civil
Engineering University,

Uzbekistan

THE EFFECTS OF THE INTERNATIONAL
ROUGHNESS INDEX ON VEHICLE EMISSIONS

John Percival Fernandez
Dinesh Vallabh
Simon Christopher Fernandez

Wallter Sisulu University,
South Africa

TOURISM STUDENTS’ CHALLENGES ON ONLINE
LEARNING AT A SOUTH AFRICAN RURAL
UNIVERSITY

Djellouli Amir
Berredjem Yamina
Hattab Zhour

Khechai Mohamed
Barbari Fateh
Abdesselam Bouguerra
Sara Ncibi

Laboratory of Physics of
Matter and Radiatfion
(LPMR), Algeria
Institut National
Agronomique, Tunisia

REMOVING AQUEOUS WASTE WITH COST-
EFFECTIVE BIOADSORBENTS

Jamaluddeen Sani Shehu
Abdulrasheed Mohammed

Usmanu Danfodiyo
University, Sokoto, Nigeria
Waziri Umaru Federal
Polytechnic, Birnin Kebbi,
Nigeria

SPECTRAL DEPTH ANALYSIS OF
AEROMAGNETIC DATA OF NORTH EASTERN
PART OF SOKOTO BASIN FOR SEDIMENTARY

THICKNESS

Sani Abdullahi Muhammad
Hamza Abdullahi

Bello Muhammad

Muhammed Mahmud Babangida

Kano State Polytechnic,
Nigeria

DESIGN AND CONSTRUCTION OF PRACTICAL
MODULE FOR STAR DELTA STARTER OF AN
INDUCTION MOTOR




ONLINE PRESENTATIONS
20.02.2026 / Session-1, Hall-1

— BANGKOK LOCAL TIME ANKARA LOCAL TIME
@ 1400: 1600 '@‘ 1000 1200
HEAD OF SESSION: Prof. Dr. Dilnoza Kamalova
AUTHORS AFFILIATION TOPIC TITLE
. . - SPATIO-TEMPORAL ANALYSIS OF PRECIPITATION IN THE
Cris Emanuel WALU Assane Seck University of KOLIBA-CORUBAL RIVER BASIN (GUINEA AND GUINEA
Cheikh FAYE Ziguinchor, Senegal

BISSAU) BETWEEN 1981 AND 2024

Dr. Julie Anne C. Quinones

Bicol University, Philippines

ASSESSING RESOURCE DEVELOPMENT AND MANAGEMENT
STRATEGIES: BUDGETING, COORDINATION AND
EVALUATION PRACTICES AT DARAGA COMMUNITY
COLLEGE

Sodig O. Ibidukon
Bertella G. Rabanes

University of the Visayas,
Philippines

ANALYSIS OF WORKERS' PERCEPTION ON SAFETY
MANAGEMENT POLICY OF CARGO VESSEL IN UNILINK
SHIPPING INC.

HOUMAMI Chayma
LAFRAXO Younes

Cadi Ayyad University of
Marrakech, Morocco

ACCELERATING THE ADOPTION OF ADVANCED BANKING
TECHNOLOGIES AMONG MOROCCAN CUSTOMERS: KEY
FACTORS, BARRIERS, AND FUTURE DIRECTIONS

Prof. Dr. Dilnoza Kamalova
Prof. Dr. Cigdem Canbay
Turkyilmaz

Samarkand State
Architectural and Civil
Engineering University,

Uzbekistan

ASSESSING STRATEGIC MASTER PLANNING FOR SUSTAINABLE
URBAN DEVELOPMENT IN UZBEKISTAN: A CASE STUDY OF
SAMARKAND

MOHAMMED, Nana-Aisha
Kudu

Dr. A. M. Chado

Mall. Saifullahi M.

Federal University of
Technology, Minna,
Nigeria

EFFECT OF DESIGN BASED LEARNING ON SENIOR
SECONDARY SCHOOL CHEMISTRY STUDENTS' MOTIVATION
IN MINNA, NIGER STATE

All participants must join the conference 10 minutes before the session time.

Every presentation should last not longer than 10-12 minutes.

Kindly keep your cameras on till the end of the session.
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Li¢ina Braho
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ilan Deki¢ Pazar, Serbia

Violeta Jakovljevi¢

Prof. Assoc. Dr. Adriana
Dervishaj

University of Tirana,
Albania
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Hossain Ahmed

Gazi Mehedi Hasan Rakib
Md. Limon Khan

Ramim Miah

Comilla University,
Bangladesh

PHYTOCHEMICAL PROFILING AND MULTIFACETED
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ANTIOXIDANT, AND ANTI-INFLAMMATORY ACTIVITIES

Zakaria FAHYM
Amine MOUBARIK
Abdelouahed HAJJAI

Sultan Moulay Slimane
University, Morocco

FUNGAL CHITIN AND CHITOSAN VALORIZATION:
EXTRACTION, CHARACTERIZATION AND EMERGING
APPLICATIONS IN AGRICULTURE AND ENVIRONMENT

Amina Mumtaz
Afifa Amir

Pakistan Council of
scientific and Industrial
Research Laboratories

Complex, Pakistan

ECO-FRIENDLY APPROACH TOWARDS THE
DETERMINATION OF CLOXACILLIN SODIUM PURE AND IN
DOSAGE FORMS

Pratiksha Rai

Mahayogi Gorakhnath
University Gorakhpur, India

NANOCARRIER-LOADED MICRONEEDLE PATCHES FOR
SUSTAINED AND TARGETED TRANSDERMAL DELIVERY OF
INSULIN AND SMALL-MOLECULE THERAPEUTICS

Dr. Patrycja WIDLAK
Prof. Assoc. PhD. Anna
KOPICZKO

Dr. Barttomiej MICHALAK
M.Sc. Zbigniew TYC

Prof. Assoc. PhD. Dariusz
BOGUSZEWSKI

Jozef Pitsudski University of
Physical Education,
Poland

FUNCTIONAL MOVEMENT PATTERNS IN TEAM SPORTS:
ROLE IN SPORTS INJURY PREVENTION
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AUTHORS AFFILIATION TOPIC TITLE

Prof. Dr. Selma S6yUk
Dr. Hafize Boyaci

istanbul University-
Cerrahpasa, Turkiye

WORK-RELATED EMOTIONAL EXHAUSTION IN HEALTH

WORKERS

Asst. Prof. Dr. Serdarhan
DURU

Ankara University, TUrkiye

SOCIETY 5.0 AND WOMEN'S WELFARE: OPPORTUNITIES,

RISKS AND POLICIES

Assoc. Prof. Dr. Ulas Aday
Dr. Abdulkadir Akbas

Dicle University, TUrkiye

PANCREATIC CYSTIC LYMPHANGIOMA: A RARE CASE IN A
PATIENT WITH A HISTORY OF MALIGNANCY

Prof. Dr. Ozlem EMIR COBAN
Prof. Dr. HOlya GUL

Assoc. Prof. Dr. Feray
CAGlRAN YILMAZ

Dr. Tuba OKUTAN

Assoc. Prof. Dr.MUcanhit
EROGLU

Asst. Prof. Dr. ilhan Firat
KILINCER

Firat University, TUrkiye
SUleyman Demirel
University, TUrkiye

Dicle University, TUrkiye

SENSORY EVALUATION OF GLUTEN-FREE PASTA
FORMULATED WITH ODOR-REMOVED LYOPHILIZED FISH

POWDER
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HEAD OF SESSION: Prof. Dr. Serap SALER

AUTHORS
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Abstract

This study aims to evaluate the effect of the surface roughness of the pavement, defined by the
International Roughness Index (IRI), on the fuel consumption and the corresponding CO> emissions
of five road segments in different climatic zones in Tiirkiye. Depending on traffic volume, a
substantial amount of CO; emissions occurs during the use phase of the pavement life cycle due to
rolling-resistance-related fuel consumption, underscoring the critical role of IRI in this phase.

In this context, average IRI values obtained from the Turkish General Directorate of Highways for
five different road segments under varying climatic conditions were combined with traffic
characteristics, including Annual Average Daily Traffic (AADT), vehicle-type distribution (light and
heavy vehicles), and vehicle fuel/energy types, to estimate additional energy consumption and the
associated CO2 emissions.

Assessments conducted in five different regions of Tiirkiye have shown that the increase in IRI
significantly raises CO> emissions, especially in areas with hot climates and high traffic volumes. In
general, it was observed that emissions tend to increase as the IRI value increases; the highest
emissions (1685-ton CO») and deviations (53.74-ton CO») from the ideal were recorded in hot climate
regions, while in areas with milder and continental climates, the total emission load remained high
due to high AADT despite low average IRI deviations (1.2-1.3). When evaluated by vehicle type, the
additional fuel consumption and CO> emissions associated with increased IRI were not observed in
EVs and were slightly lower in hybrid vehicles (=8.04%) compared to conventional ones, indicating
that—given the currently small share of hybrids (4%)—an increase in their share in the future could
substantially reduce total emissions.

The results imply that maintenance interventions implemented to keep IRI within acceptable limits
can lead to reductions in fuel consumption-related CO, emissions over the road pavement lifespan.

Keywords: CO» emission, Use phase, Pavement, IRI.
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Abstract

Higher education institutions ubiquitously are amalgamating miscellany of methods for the students
to enhance their learning. Online learning is significant among them as it is very flexible, engaging
and effective for the students. Despite, several studies have addressed the challenges of online
learning faced by students at universities in numerous countries such as India, Indonesia, Poland,
Pakistan, Malaysia and China, the studies based on the challenges on online learning faced by tourism
students is highly inadequate. In addition to that, there have been a very few studies conducted on the
challenges of online learning in the African continent mainly in South Africa where university
students from the rural area are still combatting to overcome the challenges of accessibility to
computers and Internet. Furthermore, many authors have emphasized that the subjects of tourism,
travel and hospitality are more of vocational in nature and the pattern of their learning are highly
different when compared with the other field of subjects such as information technology and
engineering. This makes the current study more distinctive as the current research focusses on tourism
students. Therefore, the objective of this study is to seek the challenges of tourism students on online
learning at a rural University in South Africa. A descriptive survey design will be adopted for the
research. It will assist to determine the behaviour of students in a normal setting and helps to analyse
the facts of research problem. The data will be analysed statistically by the use of descriptive statistics
and inferential statistics.

Keywords: Online learning, Challenges, Tourism, Students.
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Abstract

This study's goal was to synthesize and construct biomaterials of the cationic and anionic types. These
substances were utilized as adsorbents in waters that had been contaminated by various adsorbates
that were probably prevalent in the environment. In order to describe the various materials, various
approaches (IRTF, DRX, MEB, BET, and ATG/DTA) will be used. Studies on the adsorption by
these substances will be conducted while changing a number of variables, including pH, mass,

concentration, and temperature.

Removal of effluents in aqueous media, particularly the adsorption technique, which appears to be
well suited to remove pollutants due to its shown efficacy as well as for financial reasons, using

inexpensive adsorbents such agricultural and industrial wastes.

Keywords: Characterization, Different materials, Water treatment, Bio adsorbents, adsorption.
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Abstract

This paper employs spectral depth analysis to estimate the sedimentary thickness of north eastern part
of Sokoto basin. Depth to basement is a germane exploration parameter particularly for areas, such
as the study area, where there may be mature hydrocarbons. The aeromagnetic data over the study
area, acquired from Nigerian Geological survey agency, was subjected to regional-residual separation
using least square method; and the residual map was subjected to spectral analysis using Oasis Monta]
software. The result revealed two distinct layers. The first layer ranges from 0.16 km to 0.94 km while
the second layer lies between the depths of 1.1 km and 2.14 km. These depth results indicate that the
sediments are deeply seated and hence a potential zone to host hydrocarbon.

Keywords: Depth estimation, Sedimentary thickness, Sokoto basin, Spectral Analysis.
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Abstract

The need for student practical equipment in our institution had led to a number of alternatives, which
have been affordable and available. In response to this, the star delta starter of induction motor is
designed to reduce high starting current and torque. The star delta starter is designed by three
magnetic contactors, an overload relay, timer relay and circuit breaker. For Starter, a motor must be
connected in delta mode position during a normal run. When induction motor is start in direct online.
The motor winding draws a large amount of current. The starting high current can be reached in 8-10
times of the rated. So, there is need to control high starting current before starting the motor.
Therefore, in a star connected system line current is equal to phase current but line voltage is equal
to the root three times of phase voltage. For these reasons at first motor is connected to the star system
and it reduce the high starting current. In delta connection, line voltage is equal to phase voltage and
line current is equal to V3 times phase current. In run mode the motor connects in delta system so that
the full voltage applied to the motor. The Starter is made by three magnetic contactors, timer relay,
and a thermal overload relay or circuit breaker

Keywords: Star delta starter, magnetic contactors, thermal overload.
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Abstract

Koliba -Corubal basin, located between Guinea and Guinea-Bissau, plays a crucial role in water
resource management and agriculture in these regions, but it is also subject to marked climatic
variations. The objective of this article is to conduct a spatio-temporal analysis of rainfall in this basin
over the period 1981-2024. Using CHIRPS data, the research mapped the spatial and temporal
distribution of rainfall and identified breaks in the time series. The study reveals a rainy season
concentrated between May and August, accounting for nearly 87% of annual rainfall. Trend analysis
highlighted a significant increase in rainfall after 1991, with a growth rate of 7.12% according to the
Pettitt test. Interannual precipitation variability was analyzed using statistical tests such as the Mann-
Kendall and Pettitt tests, indicating gradual changes and breaks at specific periods, particularly after
1991 and 2001. The spatial distribution of precipitation revealed notable regional variations: the
northern part of the basin experienced a moderate increase, while the eastern part showed marked
increases, in contrast to the more stable south. Furthermore, the basin exhibits a predominance of dry
conditions, highlighting the importance of adapting water resource management and agricultural
strategies to increasing climate variability.

Keywords: Rainfall, Koliba-Corubal, Climate variability, CHIRPS, Water resource management.
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Abstract

Practices are important components in managing the available resources of the institutions. These
practices could lead to success or failure of resource allocation. Thus, sustaining the resources need
to careful management decisions. This study focused on examining the effectiveness of planning and
budgeting practices, assessing the role of coordinating and controlling practices, and evaluating the
practices of monitoring and evaluation in sustaining the college’s resource development initiatives.
Data were gathered through interviews from 35 key informants which are chosen purposively who
have direct experience on resource development and management and employees who are in the
college for more than five years. Findings revealed that there are practices in planning and budgeting,
controlling and coordinating, and monitoring and evaluation. Key informants considered these
practices as effective in efficient use of the resources in the college with evident improvement in the
college. Furthermore, policies for improving the resource development and management practices
were recommended in order to sustain the use of the resources in the college.

Keywords: Practices, Resource management, Resource development.
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Abstract

Every human endeavor has a valid reason to be concerned about health and safety. For the safety of
the seafarers to be ensured onboard, the equipment already in place must be properly maintained, and
any missing pieces must be installed in accordance with safety regulations. Shipping companies
struggle with how to best use their limited resources to decrease injuries while at work and achieve
the largest reduction in injuries at the lowest cost. This study was conceptualized in order to analyze
the workers' perception on safety management policy of cargo vessel in Unilink Shipping Inc. In order
to retain credibility, loyalty, and trust with clients and workers, safety perception is crucial.
Maintaining workers’ safety will boost morale, and when workers are content with their jobs, they
will be more productive. When workers are certain that they can finish their work or task without
endangering their health, they perform significantly more effectively. This study intends to
statistically examine how the workers perceive the safety management policy in their workplace. A
quantitative research design engaging in descriptive research method obtaining necessary information
from 65 respondents selected randomly. Frequency distribution and weighted mean were used in
analyzing the collected data. The findings revealed that the safety management policy is well-
implemented as perceived by the respondents. Thus, the researcher concluded that the effectiveness
of the safety management policy of Unilink Shipping Inc. is evidently practiced. A series of
recommendations was crafted for possible proposal of enhancing the safety management policy of
the company. A safety management policy enhancement program will help the company to maintain
or improve more their workers’ quality of work life.

Keywords: Safety Management Policy, Cargo Vessel, Quantitative.
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Abstract

Rapid urbanization in post-socialist and developing countries challenges conventional planning
instruments. In Uzbekistan, master planning remains the dominant statutory planning tool, yet its
capacity to integrate sustainability and socio-environmental principles within strategic frameworks is
limited. This paper assesses existing master planning practices in Uzbekistan and explores the
potential of strategic master planning for sustainable urban development, using Samarkand as a case
study. A mixed-methods approach including GIS spatial analysis, interviews and case studies reveals
regulatory and sectoral weaknesses, limited participation and inadequate sustainability integration.
Based on these findings, a socio-territorial strategic master planning framework is proposed to
enhance participatory governance, adaptive planning and sustainability integration.

Keywords: strategic master planning, sustainable urban development, spatial planning, urban
governance, Uzbekistan, Samarkand.

Introduction

Urban planning, as a fundamental public function, plays a key role in socio-economic development,
shaping the environment to ensure harmonious living conditions for the population. It integrates
diverse components including population distribution, use of natural resources and productivity of
urban systems, while addressing environmental, social and economic challenges.

In contemporary Uzbekistan, rapid urban growth following political and economic transformations
has heightened the importance of planning instruments that can manage complex spatial, socio-
economic and environmental dynamics. Uzbekistan’s position in Central Asia facilitates its potential
as a regional hub for economic exchange and transit, necessitating advanced urban planning tools
responsive to sustainable development imperatives. However, territorial organization in many urban
areas still suffers from infrastructure disparities, environmental degradation, and sectoral planning
dominance, undermining integrative development efforts. Socio-territorial systems are expanding,
but residual approaches to infrastructure and service provision remain prevalent, indicating the need
for strategic planning that aligns development objectives with long-term sustainability goals.
Samarkand — a city with deep historical roots and growing urban pressures — exemplifies these
planning challenges. The recent adoption of an ecological master plan aimed at improving
environmental governance and urban resilience highlights the evolving governance context and the
need for strategic spatial planning focused on sustainability outcomes.
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Literature Review

Strategic planning represents an approach beyond regulatory master plans, focusing on participatory
governance, long-term visioning, scenario analysis, and integration of socio-environmental
objectives. Globally, scholars emphasize that strategic spatial planning supports resilient urban
growth by promoting multi-sector collaboration and adaptive governance structures.

Urban planning research shows the critical role of green infrastructure, ecological integration and
public participation in achieving sustainable and inclusive cities. For instance, comparative analyses
of ecological urban planning emphasize the significance of environmental performance indices,
climate resilience, and sustainable transport within urban design.

Despite global discourse, research on Uzbekistan’s urban planning systems highlights ongoing
challenges including uneven infrastructure distribution, environmental pressures and insufficient
integration of strategic principles into statutory plans. Local studies on urban redevelopment and
planning practices underscore the importance of integrated architectural and landscape strategies
within broader sustainable frameworks.

Methods

A mixed-methods framework was applied:

GIS Spatial Analysis. Geographical Information Systems (GIS) tools mapped urban expansion, land
use change and infrastructure distribution in Samarkand. This spatial visualization highlighted growth
dynamics and disparities in service provision.

Stakeholder Interviews and Focus Groups. Semi-structured interviews and focus group discussions
were conducted with government officials, urban planners, architects and community representatives
to capture perceptions of planning effectiveness and barriers to participatory decision-making.

Case Studies. Selected urban development projects in Samarkand were evaluated to illustrate practical
manifestations of master planning, participation levels, and sustainability outcomes. These case
studies were analyzed to identify patterns, strengths and weaknesses in current planning practices.
Data were triangulated to enhance reliability and draw comprehensive insights into the strategic
planning landscape.

Results

Urban Expansion Trends. GIS analysis revealed significant peripheral growth in Samarkand
without corresponding expansion of social and infrastructural networks, indicating fragmentation in
planning outcomes and insufficient anticipatory frameworks.

Governance and Participation Limits. Interviews indicated a sectoral and institutional focus on
regulatory compliance rather than collaborative planning, with limited mechanisms for community
engagement and stakeholder inclusion in decision-making processes.

Sustainability Integration Deficiencies. Existing master plans emphasize land use regulation over
strategic sustainability indicators such as ecological performance, climate adaptation, and inclusive
infrastructure. This gap weakens the capacity of plans to respond effectively to rapid urbanization
and environmental challenges.
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Discussion

The study confirms that master planning in Uzbekistan, including in Samarkand, often prioritizes
statutory compliance over strategic integration, limiting its capacity to guide sustainable
development. Integration of sustainability principles — ecological planning, green infrastructure, and
participatory decision-making — 1is essential to addressing socio-environmental and economic
pressures.

A socio-territorial strategic master planning framework is proposed, incorporating participatory
governance, scenario planning and sustainability metrics to support resilience and long-term
development outcomes in urban systems. Such frameworks are increasingly relevant within global
planning discourse and align with the evolving governance context in Uzbekistan, where public
participation and multi-sector cooperation are gaining recognition as critical to planning success.

Conclusion

This research highlights critical gaps in the current master planning practices in Uzbekistan,
particularly in terms of strategic orientation and sustainability integration. A strategic socio-territorial
approach offers a pathway to transform master plans into adaptive instruments capable of guiding
sustainable urban development. Future research should focus on operationalizing strategic practices,
evaluating their long-term impacts, and exploring technological and community engagement
innovations to enhance planning processes.
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EFFECT OF DESIGN BASED LEARNING ON SENIOR SECONDARY SCHOOL
CHEMISTRY STUDENTS’ MOTIVATION IN MINNA, NIGER STATE
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Abstract

This study examined the effect of Design based learning on secondary school chemistry students’
motivation towards chemistry in Minna, Niger State. It was guided by two research objectives, two
research questions, and two null hypotheses. A quasi-experimental research design, incorporating a
pretest and posttest, was used, with one experimental group and one control group. The study
involved 10,755 SS2 Chemistry students, from which a sample of 98 students (52 in the experimental
group and 46 in the control group) was selected using a purposive and random sampling techniques.
The experimental group (25 males, 27 females) was taught using the Design based learning, while
the control group (20 males, 26 females) received instruction through the conventional teaching
method. The intervention lasted six weeks. Data collection was conducted using the Chemistry
Motivation Inventory Scale (CMIS), which had a reliability index of 0.92 (determined via Cronbach
Alpha). Mean, standard deviation and ANCOVA statistics were used for data analysis. Results
indicated that the Design based learning was more effective in improving students’ motivation toward
chemistry than conventional teaching method. Additionally, there was no significant difference in
motivation scores between male and female students exposed to the Design based learning. Based on
these findings, the study recommended adopting Design based learning in chemistry instruction.

Keywords: Secondary School, Students, Motivation.
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Abstract

The present work was undertaken to determine the total phenol and flavonoid content in five extracts
of Micromeria thymmifolia growing wild in southwest Serbia as well as to evaluate antioxidant and
antimicrobial activity towards 20 strains of human pathogenic bacteria and fungi. In order to define
a chemotype of this M. thymmifola, chemical composition of essential oil was determined. The major
compounds were: isomenthone, pulegone, piperitone, piperitenone and piperitenone oxide. By using
Folin-Ciocalteu reagent, the concentrations of total phenols were examined and the obtained values
ranged from 19.21 to 154.25 mgGA/g. The concentrations of flavonoids were examined by using
aluminium chloride method and obtained values ranged from 12.51 to 92.03 mgRU/g. Antioxidant
activity was evaluated by measuring the scavenging capacity of extracts on DPPH. Tested extracts
expressed strong scavenger activity with ICso values between 42.73 to 562.95 pg/ml. The most active
was water extract. The strongest antibacterial activity, determined by microdilution method, was
detected on bacteria such as Escherichia coli ATCC25922, Bacillus species, Staphylococcus aureus,
obtaining MIC from < 0.16 to 0.6 mg/ml while antifungal activity was moderate with MICs between
5 and 20 mg/mL.

Keywords: Antimicrobial activity, antioxidant activity, essential oil, flavonoids, total phenols.
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MEDIATING DEMOCRATIC STANDARDS IN SETTLING DISPUTES AT AN
ACADEMIC SETTING IN ALBANIA
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Prof. Assoc. Dr., Faculty of Foreign Languages, University of Tirana

Abstract

Academic mobbing, particularly when perpetrated by institutional leaders, represents a significant
challenge within educational environments. It is an insidious and pervasive form of harassment that
occurs within educational institutions, impacting faculty, staff, and students alike. Characterized by
systematic, ‘ganging up’ behavior to “wear and tear” a colleague down emotionally, academic
mobbing manifests through behaviors such as persistent criticism, exclusion from professional
activities, and the spread of malicious rumors. This phenomenon can lead to severe psychological
and professional consequences for the targeted individuals, including stress, anxiety, diminished job
satisfaction, and even career derailment.

This study investigates the phenomenon of academic mobbing within faculty leadership, specifically
focusing on a case in Albania where a faculty leader targets a single faculty member. Academic
mobbing, a form of workplace harassment, involves the collective aggression of colleagues towards
an individual, often leading to severe psychological and professional repercussions. The research
problem addresses the dynamics and impacts of such mobbing on the victim and the academic
environment. This study investigates the phenomenon of academic mobbing, focusing on how heads
of institutions target and impact academic staff.

Methodologically, the study employs a qualitative case study approach, utilizing in-depth interviews,
document analysis, and observational data to explore the experiences of the targeted faculty member
and the behavior of the mobbing leader. The research aims to uncover the underlying motives,
tactics, and consequences of this specific instance of mobbing, providing a detailed narrative of the
victim's ordeal and the institutional response.

Key findings reveal a pattern of systematic harassment, including professional undermining, social
isolation, and reputational damage, orchestrated by the faculty leader. The study highlights the power
dynamics and institutional weaknesses that enable such behavior, emphasizing the need for robust
anti-mobbing policies and support mechanisms within academic institutions.

The implications of this study are significant for educational leadership and policy-making. By
shedding light on the destructive impact of academic mobbing, this research calls for comprehensive
measures to prevent and address mobbing, fostering a healthier and more inclusive academic
environment.

Keywords: academic mobbing, harassment, educational institutions, bullying, psychological
consequences, professional consequences, power struggles, reputation, anti-bullying policies,
support system.

Introduction

Background of the study

Academic mobbing, a form of collective bullying, has become a critical issue within higher
education institutions. This phenomenon occurs when a faculty leader, driven by personal, political,
or professional motives, orchestrates a campaign to ostracize, marginalize, or undermine a targeted
faculty member. This behavior disrupts the academic environment, impacts the victim's mental
health and professional reputation, and undermines the integrity of educational institutions. This
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study focuses on understanding the dynamics of academic mobbing from the perspective of faculty
leadership, specifically examining a case where a faculty leader bullies a single faculty member.
Academic institutions are often perceived as bastions of knowledge, learning, and intellectual
freedom. However, these environments can sometimes become arenas for power struggles,
interpersonal conflicts, and professional rivalries. One manifestation of such negative dynamics is
academic mobbing, a phenomenon where a faculty member becomes the target of systematic
bullying and harassment by colleagues. This study investigates the specific case of academic mobbing
directed at a faculty leader in Albania, where cultural, institutional, and personal factors interplay to
create a hostile work environment.

Academic mobbing can lead to significant psychological, professional, and social consequences for
the targeted individual. The implications extend beyond the immediate victim, affecting the overall
academic atmosphere, productivity, and the institution's reputation. This study aims to shed light on
the dynamics of academic mobbing within the context of a faculty leader bullying a fellow faculty
member in Albania, exploring the underlying causes, processes, and impacts of such behavior.

Research Problem

The research problem addressed in this study is the prevalence and dynamics of academic mobbing in
Albanian higher education institutions, with a focus on the case of a faculty leader bullying another
faculty member. Despite the growing recognition of workplace bullying in various sectors,

academic mobbing remains under-researched, particularly in the context of Albanian academia. This
gap in the literature necessitates a detailed examination of the factors contributing to such hostile
interactions, the experiences of the victims, and the broader implications for the academic
community.

Purpose of the Study

The primary purpose of this study is to investigate the dynamics of academic mobbing involving a
faculty leader and a faculty member in an Albanian higher education institution. By examining this
specific case, the study aims to:

e Identify the characteristics and manifestations of academic mobbing in this context.

e Understand the personal, organizational, and cultural factors contributing to the mobbing
behavior.
e Explore the impact of mobbing on the targeted faculty member’s professional and personal
life.
e Provide insights and recommendations for preventing and addressing academic mobbing in
higher education institutions.
Research Questions

The study seeks to answer the following research questions:

1. What are the key characteristics and forms of academic mobbing experienced by the faculty
member in the case study?

2. What personal, organizational, and cultural factors contribute to the occurrence of academic
mobbing in this context?

3. How does academic mobbing affect the targeted faculty member's professional and personal
life?

4. What strategies can be implemented to prevent and address academic mobbing in Albanian
higher education institutions.

Significance of the Study
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This study is significant for several reasons:

1. Academic Contribution: It fills a gap in the literature on academic mobbing, particularly
within the context of Albanian higher education.

2. Practical Implications: The findings can inform policies and practices aimed at creating a
safer and more supportive academic environment.

3. Awareness and Advocacy: By highlighting the issue, the study aims to raise awareness
among academic leaders, policymakers, and faculty members about the detrimental effects
of mobbing and the importance of addressing it.

4. Victim Support: It provides insights into the experiences of mobbing victims, which can be
used to develop support mechanisms for those affected.

Scope and Delimitations

The study focuses on a single case of academic mobbing involving a faculty leader and a faculty
member in an Albanian higher education institution. While this specific case provides detailed
insights, it may not be fully generalizable to all academic mobbing situations or to other cultural
contexts. The research is delimited to the experiences of the involved individuals and the
institutional environment in which the mobbing occurred.

A corpus of terms suggests the content behind the scope of the Study: Academic Mobbing as
Systematic harassment and bullying of an individual by colleagues within an academic institution.
Faculty Leader as a person in a position of authority within a faculty, such as a department head or
senior professor; Bullying as a repeated aggressive behavior intended to harm or intimidate the
targeted individual. Higher Education Institution as an organization that provides tertiary education,
such as universities and colleges.

Albania: A country in Southeast Europe where the case study is situated.

This introductory chapter sets the stage for a detailed examination of academic mobbing, providing a
clear framework for understanding the specific dynamics involved in the bullying of a faculty
member by a faculty leader in Albania.

Literature Review

This chapter presents a comprehensive review of the literature pertinent to understanding the
dynamics of academic mobbing, particularly focusing on faculty leadership in Albania. The review is
structured to provide a theoretical framework, highlight empirical studies on academic mobbing, and
discuss leadership dynamics within academic settings. The specific focus on the mobbing of a
faculty leader bullying a faculty member in Albania will help contextualize the broader theories and
findings within a localized setting.
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Theoretical Framework

Theories of Workplace Bullying and Mobbing

Workplace bullying and mobbing are phenomena that have garnered significant attention in
organizational psychology and management literature. Leymann (1990) is often cited as the pioneer
in defining mobbing, describing it as hostile and unethical communication directed systematically
by one or a few individuals towards a single individual. The primary theories of workplace bullying
and mobbing include: Leymann’s Model of Mobbing: Leymann identified five phases of mobbing:
conflict, aggression, stigmatization, severe trauma, and expulsion from the workplace. This model
highlights the progressive nature of mobbing and its impact on the victim's psychological and
physical well-being.

Heinz Leymann’s Organizational Model: Leymann also emphasized the role of organizational
factors, such as poor management and ambiguous roles, in facilitating mobbing. His work suggests
that organizational culture and structure can either mitigate or exacerbate mobbing behaviors.
Namie and Namie’s Hostile Workplace Theory: This theory posits that bullying is a deliberate,
systematic campaign by a bully to undermine, humiliate, and isolate a target. Namie and Namie
argue that bullies often target competent individuals who pose a threat to their power or position.

Theories of Organizational Behavior and Leadership

Understanding the dynamics of academic mobbing also requires an exploration of organizational
behavior and leadership theories. Key theories include:

Transformational Leadership Theory: This theory, proposed by Bass (1985), suggests that
transformational leaders inspire and motivate followers to achieve higher levels of performance by
focusing on vision, change, and innovation. However, a lack of transformational leadership can
create an environment conducive to mobbing.

Transactional Leadership Theory: In contrast, transactional leadership, which focuses on exchanges
between leaders and followers, can lead to a rigid and hierarchical workplace culture. Such
environments may lack the flexibility and support needed to prevent mobbing.

Social Exchange Theory: This theory, articulated by Blau (1964), suggests that relationships within
organizations are based on reciprocity and mutual benefit. When these exchanges are imbalanced, it
can lead to conflict and mobbing.

Empirical Studies on Academic Mobbing

Empirical studies on academic mobbing provide insights into the prevalence, causes, and
consequences of mobbing in academic settings. Key findings include:

Prevalence of Mobbing: Studies by Keashly and Neuman (2010) indicate that mobbing is a
significant issue in academia, with higher education institutions reporting higher ratesof mobbing
compared to other sectors.

Causes of Mobbing: Research by Einarsen et al. (2011) highlights factors such as competition for
resources, power struggles, and organizational culture as key drivers of mobbing. In academia, the
pressure to publish and secure funding can exacerbate these tensions.

Consequences of Mobbing: The consequences of mobbing are severe, including psychological
distress, decreased job satisfaction, and higher turnover rates (Zapf et al., 1996). Victims of mobbing
often experience long-term health issues and career setbacks.

Leadership Dynamics in Academic Settings
Leadership dynamics in academic settings play a crucial role in either preventing or perpetuating

mobbing behaviors. Key aspects include:

18
February 18-20, 2026 Bangkok, Thailand Proceedings Book



BILTEK CONFERENCE-XIV

14th INTERNATIONAL SYMPOSIUM ON CURRENT DEVELOPMENTS IN SCIENCE,
TECHNOLOGY AND SOCIAL SCIENCES

Role of Faculty Leaders: Faculty leaders, such as department heads and deans, have a significant
influence on the organizational culture. Their leadership style can either create a supportive
environment or contribute to a toxic atmosphere.

Power and Hierarchy: Academic institutions are often characterized by hierarchical structures,
where power imbalances can lead to exploitation and mobbing. Leaders who misuse their power can
create an environment where mobbing is tolerated or even encouraged.

Conflict Resolution: Effective conflict resolution strategies are essential in preventing and
addressing mobbing. Leaders who are skilled in conflict resolution can mediate disputes and foster
a collaborative environment.

Summary of Literature Review

This literature review has outlined the theoretical frameworks and empirical studies relevant to
understanding academic mobbing, with a particular focus on faculty leadership dynamics. The
review highlights the importance of leadership style, organizational culture, and power dynamics in
influencing the prevalence and impact of mobbing. In the context of Albania, specific cultural and
organizational factors may further complicate these dynamics, necessitating targeted research and
interventions. The insights gained from this review will inform the subsequent analysis ofthe case
study on academic mobbing in Albanian faculty leadership.

Methodology and Research Design

This study employs a qualitative research design to explore the intricate dynamics of academic
mobbing within faculty leadership, focusing specifically on the case of a faculty leader bullying a
single faculty member or young researcher at an academic setting in Albania. Qualitative research
is chosen due to its strength in providinga deep understanding of complex social phenomena through
detailed, contextualized insights. This design is particularly suited for investigating the subjective
experiences and social interactions that characterize academic mobbing.

Case Study Approach

The case study approach is utilized to provide an in-depth examination of the specific instance of
academic mobbing. Yin (2018) defines a case study as an empirical inquiry that investigates a
contemporary phenomenon within its real-life context. This approach allows for a comprehensive
exploration of the unique factors and dynamics at play in this case of faculty mobbing in Albania.
By focusing on a single case, the study aims to uncover the nuanced and multifaceted nature of
mobbing, shedding light on the experiences of the victim, the behaviors of the perpetrator, and the
institutional context that enables such behavior.

Selection of Case

The case selected for this study involves a faculty leader at an Albanian university who
systematically applied a gang up behavior towards a faculty member. This case was chosen due to
its clear manifestation of mobbing behaviors, the availability of detailed documentation, and the
willingness of the victims to participate in the study. The selection criteria also included the impact
of the bullying on the victim's professional and personal life, the visibility of the case within the
academic community, and the potential for gaining insights that could inform interventions and
policy changes.

The case was selected based on the following criteria: Relevance: The case involves a clear instance
of mobbing where a faculty leader is bullying a specific faculty member to make a target and suppress
others from expressing freely and independently.

Access: The researcher has access to the faculty members involved and relevant documents, ensuring
comprehensive data collection.

Significance: The case is significant in terms of its potential to provide insights into the mechanisms
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and effects of academic mobbing, contributing to the broader understanding of this issue.

Ethical Approval: The selected case has received ethical approval for study, ensuring that the
research can be conducted responsibly.

Data Collection Methods

Interviews

Semi-structured interviews are conducted with the victim, the perpetrator (where possible),
colleagues, and university administrators. The interviews aim to capture the personal experiences
and perceptions of the involved parties. An interview guide is developed to ensure consistency while
allowing for flexibility to explore emergent themes. Interviews are recorded and transcribed verbatim
for analysis.

Document Analysis

Document analysis includes the examination of emails, formal complaints, meeting minutes, and
any other relevant documents. These documents provide contextual background and help
corroborate the information obtained through interviews. Document analysis is crucial for
understanding the institutional responses to the mobbing incidents and the formal procedures
followed.

Data Analysis Procedures

Data analysis follows a thematic approach, as outlined by Braun and Clarke (2006). Thematic
analysis involves the identification, analysis, and reporting of patterns within the data. The process
includes several steps:

Familiarization with the Data: Reading and re-reading the interview transcripts and
documents to immerse in the data.

Generating Initial Codes: Coding interesting features of the data systematically across the entire
data set.

Searching for Themes: Collating codes into potential themes, gathering all data relevant to each
potential theme.

Reviewing Themes: Checking if the themes work in relation to the coded extracts and the entire
data set.

Defining and Naming Themes: Ongoing analysis to refine the specifics of each theme and the
overall story the analysis tells.

Producing the Report: Final analysis and write-up of the report, providing compelling
examples from the data.

Ethical Considerations

Ethical considerations are paramount in this study due to the sensitive nature of the topic.

The following measures are taken to ensure ethical compliance:

Confidentiality: Participants' identities are anonymized to protect their privacy. Data is stored
securely and accessed only by the research team.

Informed Consent: Obtaining informed consent from all participants, ensuring they are aware of the
study's purpose, procedures, and their right to withdraw at any time.

Non-Maleficence: Taking care to avoid harm to participants, particularly given the sensitive nature
of the topic.

Bias and Integrity: Maintaining objectivity and integrity throughout the research process, ensuring
findings are reported honestly and without bias.

Sensitivity to Harm: The potential emotional impact on participants is considered, and support
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resources are made available to them.
Limitations of the Study

The limitations of the study include:

Generalizability: The findings from a single case study may not be generalizable to other contexts
or populations.

Subjectivity: The qualitative nature of the study may introduce subjectivity in data interpretation,
though efforts will be made to mitigate this through triangulation and reflexivity.

Access and Trust: Gaining and maintaining the trust of participants may be challenging, particularly
given the sensitive nature of the topic. This could affect the depth and honesty of the data collected.
This research study aims to provide a detailed and nuanced understanding of the dynamics of
academic mobbing within faculty leadership, contributing valuable insights to the field of
organizational behavior and higher education studies.

Context of the Study and Description of the Academic Institution

The academic institution under study is a renowned public university in Albania, established in the
mid-20th century. It serves as a central hub for higher education and research, offering a diverse
range of undergraduate, graduate, and doctoral programs across various disciplines. The university is
recognized for its commitment to academic excellence, innovation, and fostering a vibrant
intellectual community. With a student population exceeding 20,000 and a faculty comprising over
1,000 members, the institution plays a pivotal role in shaping the educational landscape of Albania.
The campus is well-equipped with modern facilities, including state-of-the-art laboratories, libraries,
and lecture halls. The institution is also noted for its extensive international collaborations,
facilitating student and faculty exchanges and joint research projects with universities worldwide.
Despite its esteemed reputation, the university has been facing internal challenges, particularly
concerning interpersonal dynamics and administrative conflicts, which have significantly impacted
its organizational culture and faculty morale.

Organizational Structure and Culture

The organizational structure of the university is hierarchical, with the Rector at the apex, followed
by Vice-Rectors, Deans of various faculties, Department Heads, and finally, the faculty members.
The decision-making process is predominantly top-down, with significant power concentrated in the
hands of senior administrators. This structure, while ensuring streamlined governance, often leads
to limited participation from lower-level faculty members in critical decisions, fostering a sense of
disenfranchisement among them.

The culture of the institution is characterized by a strong emphasis on academic achievement and
research output. However, there exists an undercurrent of competition and rivalry, which sometimes
manifests in unhealthy interpersonal dynamics. The culture can be described as both collegial and
confrontational, with collaborative efforts often overshadowed by political maneuvering and
personal agendas. Faculty members frequently experience pressure to conform to the expectations
of senior leadership, which can stifle innovation and dissent.

Key Events Leading to the Study

The impetus for this study stems from a series of incidents involving academic mobbing, where a
faculty leader, specifically the Heads of two Departments of one of the prominent faculties, has been
accused of bullying ore than one faculty member. These events have created a toxic work
environment, leading to significant emotional and professional distress for the victim and negatively
impacting the broader academic community.
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The situation came to light when the targeted faculty member, a respected professor with over two
decades of service, began to experience systematic exclusion from departmental activities,
unwarranted criticism of their work, and personal attacks during faculty meetings. Despite their
repeated attempts to address these issues through formal channels, the institutional response was
inadequate, prompting the need for a thorough investigation into the dynamics of academic mobbing
within the institution.

Profiles of Key Participants

The Head of Department (Faculty Leader): The primary subject of the study, the Head of
Department, is a senior academic with an extensive background in their field. They have held the
leadership position for over 10 years and are known for their authoritative leadership style. While
recognized for their contributions to the university, their tenure has been marked by numerous
complaints regarding their aggressive and controlling behavior towards subordinates.

The Victimized Faculty Member: The victims, two professors from two different Departments in
the same faculty, have an illustrious career with numerous publications and accolades. They are well-
respected by peers and students alike for their dedication to teaching and research. The professor's
ordeal began shortly after they expressed dissenting opinions during a faculty meeting, which led to
a series of retaliatory actions by Head of the Depatment.

Faculty Colleagues: Several colleagues who have witnessed the bullying incidents play crucial roles
in the study. These individuals provide first-hand accounts of the Chiefs' behavior and their impact
on the victims. Their testimonies offer a comprehensive view of the environment within the faculty
and the broader implications of the mobbing behavior.

University Administrators: Key administrators, including the Vice-Rectors and the Human Resources
Director, are also participants in the study. Their perspectives on the institutional response to the
bullying allegations and their efforts (or lack thereof) to address the issue are critical to
understanding the organizational dynamics at play.

External Experts: To provide an objective analysis, external experts in organizational behavior and
academic administration were consulted. Their insights help contextualize the events within broader
patterns of academic mobbing and offer recommendations for addressing such issues within
academic institutions.

Through this study, the aim is to shed light on the complex dynamics of academic mobbing and its
detrimental effects on faculty morale and institutional integrity. By examining these specific cases in
Albania, it is expected to contribute to the broader discourse on fostering healthy academic
environments and promoting effective leadership practices.

Introduction to Findings

This study delves into the phenomenon of academic mobbing, specifically focusing on a case where
a faculty leader systematically bullied a faculty member in an Albanian institution. Academic
mobbing, a form of collective bullying, can significantly impact the targeted individual's well-being
and professional trajectory. Through qualitative methods, this study identifies the behaviors,
patterns, and consequences of mobbing, and evaluates the organizational response to such toxic
dynamics.

Dynamics of Academic Mobbing and Identification of Mobbing Behaviors

The study observed several specific mobbing behaviors employed by the faculty leader against the
targeted faculty members. These behaviors included:
Isolation: The target was excluded from important meetings and social activities.

Undermining Professional Work: Persistent criticism and devaluation of the faculty member's work,
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often in public settings.

Rumor Spreading: Dissemination of false information and negative rumors about the target’s
professional competence and personal integrity.

Excessive Monitoring: Unwarranted scrutiny and micromanagement of the target’s tasks and
activities.

Verbal Abuse: Insults, derogatory remarks, and hostile communication aimed at demeaning the target.

Patterns and Phases of Mobbing
The mobbing process followed distinct patterns and phases:
Initial Phase: Subtle undermining behaviors and isolated incidents of criticism.

Escalation Phase: Increased frequency and intensity of mobbing behaviors, involving more overt and
aggressive actions.

Climax Phase: Peak of mobbing activities, characterized by severe psychological and professional
attacks, leading to significant distress for the target.

Resolution Phase: Either the departure of the target from the institution or intervention by higher
authorities, though often the damage has already been done.

Impact on Faculty Leadership and Emotional and Psychological Effects
The emotional and psychological toll on the targeted faculty member was profound, including:
Stress and Anxiety: Constant fear of further attacks, leading to heightened stresslevels.

Depression: Feelings of hopelessness and helplessness stemming from the sustained bullying.

Reduced Self-Esteem: Persistent criticism and devaluation led to significant reductions in self-worth
and confidence.
Professional and Career Consequences

The professional repercussions were equally severe:

Career Stagnation: The target experienced a lack of professional growth opportunities, including
missed promotions and research funding.

Professional Isolation: Reduced collaboration with peers and exclusion from important professional
networks.

Reputation Damage: The spread of false information and rumors significantly harmed the target's
professional reputation, both within and outside the institution.

Organizational Response and Management
Institutional Policies and Practices

The study evaluated the institution's policies and practices regarding mobbing:

Lack of Clear Policies: The institution lacked clear, comprehensive policies specifically addressing
academic mobbing.

Inadequate Reporting Mechanisms: Existing mechanisms for reporting bullying were inefficient and
not user-friendly, discouraging victims from coming forward.

Limited Support Systems: There was a noticeable absence of dedicated support systems for victims
of mobbing, such as counseling services or peer support groups.

Effectiveness of Interventions

Interventions, when attempted, were often ineffective:
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e Delayed Response: Institutional responses were often slow, allowing the mobbing to
continue unabated for extended periods.

e Superficial Solutions: Interventions were typically superficial, addressing symptoms rather
than root causes, leading to recurrence of mobbing behaviors.
e Lack of Accountability: There was a general lack of accountability for the perpetrators,
often due to their higher status within the institution.
Summary of Findings

The findings of this study underscore the destructive impact of academic mobbing on targeted
individuals, particularly within faculty leadership. The observed mobbing behaviors and their
devastating emotional, psychological, and professional consequences highlight the need for robust
institutional policies and effective interventions. Addressing academic mobbing requires a concerted
effort to create a safe and supportive work environment, ensuring that all faculty members can thrive
without fear of harassment and bullying.

Discussion
Interpretation of Findings

The findings of this case study reveal a multifaceted dynamic of academic mobbing, specifically
highlighting the nuanced interactions and power plays within faculty leadership in Albania. The data
indicates that the mobbing practices are deeply embedded in the institutional culture, often driven
by competition, jealousy, and the hierarchical structure of academic institutions. This aligns with
Einarsen, Hoel, Zapf, and Cooper's (2010) assertion that workplace bullying, including academic
mobbing, thrives in environments with unclear job roles and power imbalances. The specific case
of a faculty leader bullying a single faculty member underlines the complexity of mobbing, where
the leader exploits their authority to undermine and isolate the target, reflecting the patterns
described by Leymann (1996).

Comparison with Existing Literature

When compared to existing literature, the findings from this study both corroborate and extend
previous research on academic mobbing. For instance, Salin (2003) identifies organizational factors,
such as management style and workplace culture, as critical in facilitating bullying behavior. The
Albanian context, characterized by hierarchical leadership and limited support structures for victims,
mirrors these findings. Additionally, the psychological impacts on the victim, including stress and
professional disillusionment, are consistent with the outcomes noted by Duffy and Sperry (2007).
However, this study also highlights unique cultural factors in Albania, such as the strong influence of
personal relationships and informal networks in perpetuating mobbing, which are less emphasized
in Western literature.

Implications for Theory and Practice

The implications of this study for theory and practice are significant. Theoretically, it supports and
extends existing models of workplace bullying by integrating cultural and contextual factors unique
to Albania. Practically, it underscores the need for robust anti-mobbing policies and a supportive
organizational culture. Institutions should implement clear guidelines for reporting and addressing
mobbing incidents, fostering an environment of transparency and accountability. Additionally,
leadership training programs should emphasize ethical leadership and the development of emotional
intelligence to prevent the misuse of authority.
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Recommendations for Faculty and Institutional Leadership

To mitigate the incidence of academic mobbing, the following recommendations are proposed for
faculty and institutional leadership:

e Develop Comprehensive Anti-Mobbing Policies: Institutions should establish clear,
detailed policies that define mobbing, outline reporting procedures, and specify
consequences for perpetrators.

e Foster a Supportive Culture: Promote a culture of mutual respect and support, where open
communication and collaboration are encouraged, and mobbing behaviors are actively
discouraged.

e Leadership Training: Implement training programs for leaders to develop their skills in
conflict resolution, emotional intelligence, and ethical decision-making.

e Support Systems for Victims: Create accessible support systems, including counseling
services and peer support groups, to assist victims of mobbing.

e Regular Monitoring and Evaluation: Conduct regular assessments of the workplace
environment to identify potential mobbing behaviors early and address them promptly.

Limitations and Future Research Directions
This study has several limitations. Firstly, it focuses on a single case in Albania, which may limit

reliance on qualitative data may introduce subjective biases. Future studies could employ mixed-
method approaches to triangulate data and enhance the reliability of the findings. Additionally, there
is a need for longitudinal research to examine the long-term effects of mobbing on victims and
institutions. Finally, exploring the role of digital communication and social media in facilitating or
mitigating mobbing could provide valuable insights into modern mobbing dynamics. By addressing
these limitations and expanding the scope of research, future studies can further illuminate the
complex phenomenon of academic mobbing and contribute to developing more effective prevention
and intervention strategies.

Conclusion

Summary of the Study

This study aimed to investigate the dynamics of academic mobbing within faculty leadership,
specifically focusing on a case in Albania where a faculty leader targeted a single faculty member.
The objectives were to understand the mechanisms, impact, and contributing factors of mobbing in
academic settings. Through qualitative analysis, including interviews and document review, the
study identified patterns of behavior, the roles of various stakeholders, and the psychological and
professional repercussions on the victim.

The findings revealed that academic mobbing in this context was characterized by systematic efforts
to undermine the faculty member through professional isolation, disparagement of their work, and
manipulation of institutional processes. The mobbing was driven by personal vendettas, power
dynamics, and a lack of effective institutional support for the victim. The impact on the targeted
faculty member included significant stress, diminished professional reputation, and career disruption.
Key Contributions to Knowledge

This study contributes to the existing body of knowledge on academic mobbing in several key ways:

Contextual Insights: It provides a detailed case study from Albania, offering insights into the cultural
and institutional specifics that influence mobbing dynamics in this region.

Mechanisms of Mobbing: It elaborates on the specific tactics used by the faculty leader to bully the
faculty member, including professional isolation, derogatory communication, and exploitation of
institutional power structures.
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Psychological and Professional Impact: The study highlights the profound psychological distress
and professional setbacks experienced by the victim, emphasizing the need for better support
systems within academic institutions.

Role of Institutional Policies: It underscores the inadequacy of current institutional policies in
preventing and addressing mobbing, suggesting the necessity for policy reforms to protect faculty
members and promote a healthier academic environment.

Final Thoughts

The study of academic mobbing, particularly in the context of faculty leadership in Albania, sheds
light on the pernicious effects of such behavior on individuals and the academic community as a
whole. The case study reveals how personal grievances and power imbalances can lead to targeted
bullying, significantly impacting the victim's well-being and career.

Addressing academic mobbing requires a multi-faceted approach, including raising awareness,
implementing robust policies, and fostering a culture of respect and support within academic
institutions. It is crucial for stakeholders at all levels to recognize the signs of mobbing and take
proactive measures to prevent it.

Ultimately, this study calls for a reevaluation of institutional practices and a commitment to creating
a safe and supportive environment for all faculty members. By doing so, academic institutions can
ensure that they remain places of intellectual growth and professional development, free from the
destructive influence of mobbing.
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Appendices
Appendix A: Interview Guides

A.1. Interview Guide for Faculty Members

Introduction:

. Brief introduction of the researcher and the purpose of the study.

. Explanation of the concept of academic mobbing and its relevance.
. Assurance of confidentiality and voluntary participation.

Interview Questions:

1. Can you describe your role and experience within the faculty?

2. Have you witnessed or experienced any forms of academic mobbing? If so, can you provide

specific examples?

3. How do you perceive the impact of academic mobbing on faculty leadership and dynamics?

4, What measures, if any, have been taken by the institution to address academic mobbing?

5. How do you think the institution can improve its approach to handling academic mobbing?
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A.2. Interview Guide for Administrative Staff

Introduction:

. Brief introduction of the researcher and the purpose of the study.

. Explanation of the concept of academic mobbing and its relevance.
. Assurance of confidentiality and voluntary participation.

Interview Questions:

1. Can you describe your role and experience within the administration?

2. Have you observed any instances of academic mobbing involving faculty members? If so,
can you describe them?

3. In your opinion, what are the underlying causes of academic mobbing in faculty leadership?
4, What are the current policies or procedures in place to manage academic mobbing?

5. What recommendations would you make to improve the institution’s handling of academic
mobbing?

A.3. Interview Guide for Students

Introduction:

. Brief introduction of the researcher and the purpose of the study.

. Explanation of the concept of academic mobbing and its relevance.
. Assurance of confidentiality and voluntary participation.

Interview Questions:

1. Can you describe your experience and interactions with faculty members?

2. Have you ever witnessed any behavior that could be classified as academic mobbing? If so,
can you elaborate?

3. How do you think academic mobbing affects the academic environment and student
learning?

4, Are there any support systems in place for students who observe or are affected by academic
mobbing?

5. What suggestions do you have for improving the academic culture to prevent mobbing?

Appendix B: Consent Forms

1. B.1. Consent Form for Faculty Members

Title of the Study:

To investigate the phenomenon of academic mobbing within faculty leadership and its impact on the
academic environment.

Procedure:

Participation in an interview lasting approximately 60 minutes.
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Discussion of personal experiences and observations related to academic mobbing.
Confidentiality:

All responses will be kept confidential and used solely for research
purposes. Participants' identities will not be disclosed in any reports or
publications.

Voluntary Participation:

Participation is entirely voluntary, and participants can withdraw at any time without any
consequences. Consent:

By signing this form, you agree to participate in the study and acknowledge that you understand the
information provided.
Signature:

Participant’s Name:
Participant’s Signature:
Date:

2. B.2. Consent Form for Administrative Staff

To investigate the phenomenon of academic mobbing within faculty leadership and its impact on the
academic environment.

Procedure:

Participation in an interview lasting approximately 60 minutes.

Discussion of personal experiences and observations related to academic mobbing.
Confidentiality:

All responses will be kept confidential and used solely for research
purposes. Participants' identities will not be disclosed in any reports or
publications.

Voluntary Participation:

Participation is entirely voluntary, and participants can withdraw at any time without any
consequences. Consent:

By signing this form, you agree to participate in the study and acknowledge that you understand the
information provided.

Signature:
Participant’s Name:

Participant’s Signature:
Date:

B.3. Consent Form for Students
Purpose of the study:
To investigate the phenomenon of academic mobbing within faculty leadership and its impact on the
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academic environment.
Procedure:

Participation in an interview lasting approximately 60 minutes.

Discussion of personal experiences and observations related to academic mobbing.
Confidentiality:

All responses will be kept confidential and used solely for research
purposes. Participants' identities will not be disclosed in any reports or
publications.

Voluntary Participation:

Participation is entirely voluntary, and participants can withdraw at any time without any
consequences. Consent:

By signing this form, you agree to participate in the study and acknowledge that you understand the
information provided.
Signature:

Participant’s Name:
Participant’s Signature:
Date:

Appendix C: Additional Data Tables
Graph 1
What happened after reporting an academic mobbing?

What happened after reporting the
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Graph 2

In your university or a university, you know, during the last academic year, how often did
you hear about an academic mobbing?

m Never

= Rarely (1 or 2 times a year)
Occasionally (1 or 2 times a month)

= Regularly (1 or 2 times a week)

= Every day
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PHYTOCHEMICAL PROFILING AND MULTIFACETED THERAPEUTIC POTENTIAL
OF HERITIERA LITTORALIS LEAF EXTRACT: IN VITRO AND IN VIVO ANTI-
DIABETIC, ANTIOXIDANT, AND ANTI-INFLAMMATORY ACTIVITIES
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Abstract

The tropical plant Heritiera littoralis (locally known as "Sundri" in Bangladesh) is an ecologically
important evergreen tree species distributed across mangrove ecosystems of Bangladesh, India, and
Southeast Asia. While traditionally valued for its medicinal potential in treating microbial infections
and inflammatory conditions, its specific pharmacological properties have not been systematically
examined. This study evaluated the phytochemical composition and biological potential of the
methanolic leaf extract of Heritiera littoralis (MHL) through in vitro antioxidant, anti-inflammatory,
and anti-diabetic assays, along with in vivo anti-diabetic evaluation. Qualitative screening confirmed
the presence of alkaloids, flavonoids, sterols, saponins, and phenols. Quantitative analysis showed
high bioactive content, with Total Phenolic Content (TPC) of 552.13 £+ 13.56 mg GAE/g and Total
Flavonoid Content (TFC) of 441.53 + 10.05 mg QE/g. MHL demonstrated notable antioxidant
activity with ICso of 18.52 + 1.03 pg/mL (DPPH) and ECso of 21.42 + 1.33 pg/mL (FRP) versus
ascorbic acid standards (6.14 £ 0.16 pg/mL and 15.14 + 0.44 pg/mL). Anti-inflammatory activity
showed ICso values of 43.66 + 3.91 ng/mL (HRBC) and 39.81+ 3.01 pg/mL (albumin denaturation)
comparable to diclofenac sodium. MHL inhibited alpha-amylase (ICso: 41.96 + 2.88 pg/mL) and
alpha-glucosidase (ICso: 39.50 + 1.84 pg/mL) with approximately 61% and 74% potency of acarbose,
respectively. In vivo, MHL at 400 mg/kg reduced blood glucose from 25.14 + 0.38 mmol/L to 6.55
+ 0.63 mmol/L over 25 days, comparable to glibenclamide (5.78 + 0.23 mmol/L) and metformin (6.17
+ 0.29 mmol/L) with statistical significance (p < 0.001). These findings indicate Heritiera littoralis
as a rich source of polyphenolic compounds with considerable therapeutic potential for managing
oxidative stress, inflammation, and hyperglycemia.

Keywords: Heritiera littoralis, antioxidant, anti-inflammatory, alpha-glucosidase, Natural product
pharmacology.
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FUNGAL CHITIN AND CHITOSAN VALORIZATION: EXTRACTION,
CHARACTERIZATION AND EMERGING APPLICATIONS IN AGRICULTURE AND
ENVIRONMENT

Zakaria FAHYM

Amine MOUBARIK

Abdelouahed HAJJAJI

Biotechnology and Sustainable Development of Natural Resources Unit (UB2DRN)),
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Abstract

Chitin and its derivative chitosan are natural biopolymers renowned for their biodegradability,
biocompatibility, and versatile bioactivities, including antimicrobial and antioxidant properties.
Traditionally sourced from crustacean shells, industrial chitin poses ecological and allergenic
challenges. In contrast, fungal sources—such as Agaricus bisporus (a macrofungus) and Aspergillus
niger (a microfungus)—emerge as promising, sustainable, and allergen-free alternatives.

Our study presents an integrated approach combining conventional and microwave-assisted
extraction methods to enhance yield and functional quality of fungal-derived chitin and chitosan. The
methodology involves deproteinization, demineralization, decolorization, and deacetylation—
processes optimized to minimize solvent use, reduce environmental impact, and regulate the degree
of deacetylation (DDA), a key factor governing the polymer's final properties. Comprehensive
characterization (chemical yield, DDA, and thermo-structural properties) was conducted, alongside
functional assessments such as antimicrobial activity and film-forming ability. Results highlight:

(1) the efficiency of microwave-assisted extraction in boosting yield;

(2) strong correlation between extraction conditions and DDA

(3) the influence of DDA on biological performance;

(4) the potential of underused fungal strains for eco-innovative applications.

This work demonstrates the viability of fungal chitin as a standardized, high-performance biopolymer
for biomedical, food packaging, environmental, and cosmetic applications. Our approach aligns with
circular bioeconomy principles, paving the way for cleaner, safer, and value-added biomaterials.

Keywords : Fungi, Biopolymer extraction, Chitin and chitosan, Characterization, Green
valorization and applications.
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ECO-FRIENDLY APPROACH TOWARDS THE DETERMINATION OF CLOXACILLIN
SODIUM PURE AND IN DOSAGE FORMS
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Punjab College, University of Education Lahore, Pakistan

Abstract

Analysis of drug utilized organic chemicals and solvents which not only pollute the environment
but also have toxic effects on health. A simple eco-friendly method has been developed for
estimation drug in pure and pharmaceutical formulations using microwave-assisted
spectrophotometry. This study aims to develop and validate a simple, rapid, and accurate
spectrophotometric method for the determination of cloxacillin sodium in both pure and tablet
forms. A colored mixture was obtained by heating a mixture of cloxacillin sodium with ammonium
molybadate in acidic medium. Using UV spectrophotometry, the absorbance of cloxacillin sodium
was measured at a wavelength of 690nm. The method was validated for linearity, precision. The
spectrophotometric method developed is robust and suitable for the routine analysis of cloxacillin
sodium in quality control laboratories.

Keywords: Cloxacillin sodium, ammonium molybadate, spectrophotometer.
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NANOCARRIER-LOADED MICRONEEDLE PATCHES FOR SUSTAINED AND
TARGETED TRANSDERMAL DELIVERY OF INSULIN AND SMALL-MOLECULE
THERAPEUTICS

Pratiksha Rai
Faculty of Pharmaceutical Sciences, Mahayogi Gorakhnath University Gorakhpur, U.P. 273007,
India

Abstract

Transdermal drug delivery offers a minimally invasive route for systemic administration, yet
conventional methods often face challenges such as poor permeability and limited control over drug
release. Microneedle (MN) technology has emerged as a promising platform to overcome these
barriers, enabling painless skin penetration and enhanced bioavailability. This study focuses on the
development of nanocarrier-loaded microneedle patches for the sustained and targeted transdermal
delivery of insulin and small-molecule therapeutics. Biodegradable polymeric microneedles were
fabricated and optimized to encapsulate drug-loaded nanocarriers, ensuring controlled release and
improved stability of therapeutic agents. Characterization of the patches included mechanical
strength, insertion efficiency, drug loading capacity, and in vitro release kinetics, demonstrating
sustained drug release over extended periods. Additionally, the integration of nanocarriers facilitated
targeted delivery, reducing systemic side effects and enhancing therapeutic efficacy. In vitro and ex
vivo studies confirmed effective permeation through skin models, while preserving bioactivity of
insulin and small-molecule drugs. This approach highlights the potential of combining
nanotechnology with microneedle systems to address limitations of conventional transdermal
delivery. The results support the feasibility of this platform for diabetes management and other
therapeutic applications requiring controlled, long-term drug administration.

Keywords: Transdermal drug delivery, Microneedle patches, Nanocarriers, Sustained release,
Insulin, Small-molecule therapeutics, Targeted delivery, Biodegradable polymers.
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Abstract

Assessing the quality of movement patterns and dynamic stability is crucial for injury prevention and
performance enhancement, especially in professional athletes. The use of the Functional Movement
Screen (FMS) enables the identification of movement limitations and asymmetries, allowing for
targeted training planning and reduced risk of injury.

The study involved a functional assessment using the Functional Movement Screen (FMS), which
enabled the analysis of selected movement patterns, stability, and mobility. A total of 72 professional
athletes training in team sports were examined.

Mean values and standard deviations were calculated for individual components of the Functional
Movement Screen (FMS) assessed in athletes practicing team sports. The highest mean scores were
observed in the Hurdle Step (2.86 & 0.44) and In-line Lunge (2.80 + 0.48) tests, indicating relatively
good lower-limb mobility and motor control in the examined group. Comparable results were
obtained in the Trunk Stability Push-Up test (2.79 £ 0.56), suggesting an adequate level of core
stability among the assessed athletes.

Moderate mean scores were recorded for Shoulder Mobility (2.54 = 0.71) and Active Straight Leg
Raise (2.35 £ 0.73), with the latter also showing one of the highest levels of variability. The lowest
mean score was observed for the Squat test (2.26 = 0.55), indicating potential limitations in overall
movement quality involving the lower extremities and trunk. The mean score for Rotary Stability was
2.29 = 0.51. The total FMS score reached 17.89 £ 0.63, reflecting generally good functional
movement patterns in the studied athletes.
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Team sport athletes demonstrate generally good functional movement, especially in unilateral and
trunk stability tasks. Lower scores in selected tests indicate mobility and stability deficits, supporting
the need for targeted corrective and preventive training.

Keywords: functional assessment, Functional Movement Screen (FMS), team sports.

Source of funding

This work was written with the financial support of the Ministry of Education and Science as part of
the project at Jozet Pitsudski University of Physical Education in Warsaw (Poland), Research Project
(UPB no. 13) titled “Assessment of the Relationship Between Selected Lifestyle Factors and the Risk
of Sports Injuries in a Young Adult Population.”

37
February 18-20, 2026 Bangkok, Thailand Proceedings Book



BILTEK CONFERENCE-XIV

14th INTERNATIONAL SYMPOSIUM ON CURRENT DEVELOPMENTS IN SCIENCE,
TECHNOLOGY AND SOCIAL SCIENCES

WORK-RELATED EMOTIONAL EXHAUSTION IN HEALTH WORKERS

Selma Soyiik

Prof. Dr., istanbul Universitesi-Cerrahpasa Saglik Bilimleri Fakiiltesi, saglik yonetimi Boliimii
Istanbul, Tiirkiye

ORCID ID: https://orcid.org/0000-0001-9822-9417

Hafize Boyaci

Dr, istanbul Universitesi-Cerrahpasa Cerrahpasa Tip Fakiiltesi, Fikret Biyal Merkez Biyokimya
Laboratuvari, Istanbul, Tiirkiye.

ORCID ID: https://orcid.org/0000-0003-2362-7845

Abstract

Work-related emotional burnout among health workers can lead to numerous negative consequences
for both the employee and the organization. Work-related emotional burnout among employees leads
to many negative consequences such as leaving the job, silent resignation, and decreased
performance. This research aims to determine the level of work-related emotional burnout among
health workers in a healthcare institution and to reveal the differences between demographic
characteristics and the level of work-related emotional burnout.

The study involved 341 healthcare workers from a private hospital in Istanbul. The study is a cross-
sectional quantitative research design. The survey method was used as the data collection tool. Data
were collected using convenience sampling. Statistical analysis was performed using SPSS 31
software, and mean, frequency, ANOVA F, and t-tests were applied.

The study found that the average work-related emotional burnout score of health workers was
3.27£0.055. The study found that health workers in the healthcare institution where the research was
conducted had high scores for work-related emotional burnout. It was determined that the participants
experienced work-related emotional burnout. A statistically significant difference was found between
the levels of work-related emotional burnout among health workers and the variables of profession
and education level. Health workers with bachelor's degrees were found to have higher levels of work-
related emotional exhaustion than those with medical specialisation degrees. Differences were found
between nurses/midwives and physicians, and between health technicians/technologists and
physicians. Nurses/midwives were found to have higher levels of work-related emotional burnout
than physicians. Similarly, health technicians/technologists also experienced higher levels of work-
related emotional burnout than physicians. The study found that nurses and health
technicians/technologists experienced more work-related emotional burnout than physicians in the
healthcare institution where the research was conducted. No significant differences were found
among other variables.

Factors negatively impacting healthcare professionals in healthcare settings should be identified, and
corrective measures should be taken to improve the healthcare delivery process.

Keywords: Burnout, Emotional Exhaustion, Work-related-Emotional Exhaustion.
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SAGLIK CALISANLARINDA iSE BAGLI DUYGUSAL TUKENMISLIiK

Ozet

Saglik calisanlarinin ise kars1 duygusal tilkenme yagamasi, hem c¢alisan hem de kurulus icin ¢ok
sayida olumsuz sonuca yol acgabilir. Calisanlarin ise bagh tiikkenmislik hissi yagamasi beraberinde
isten ayrilma, sessiz istifa, performans diistkligii gibi pek ¢ok olumsuz sonucu dogurmaktadir.
Aragtirmada bir saghik kurumunu ele alarak, saglik calisanlarinin ise bagli duygusal tiikenmislik
diizeyini belirlemek ve demografik 6zellikler ile ise bagli duygusal tiikenmislik diizeyi arasindaki
farkliliklar1 ortaya koymak amaclanmaktadir.

Arastirmaya Istanbul’da 6zel bir hastanenin 341 saglik ¢alisan1 katilmistir. Arastirma kesitsel bazli
nicel bir aragtirma tiiriindedir. Veri toplama arac1 olarak anket yontemi kullanilmistir. Veriler kolayda
ornekleme yontemi kullanilarak toplanmustir. Istatistiksel analizde SPSS 31 programi kullanilarak,
ortalama, frekans, Anova F ve t-testi uygulanmistir.

Aragtirma sonucunda saglik calisanlarinin ise bagli duygusal tiikkenmislik ortalamasi 3.27+0.055
olarak bulunmustur. Arastirmanin yapildig1 saglik kurumunda, saglik c¢alisanlarinin ise bagl
duygusal tiikenmislik puaninin yiiksek oldugu saptanmistir. Katilimcilarin ise bagli duygusal
tilkkenmislik yasadigi belirlenmistir. Saglik calisanlarinin ise bagl duygusal tiikenmislik diizeyleri ile
meslek ve egitim durumu degiskenleri arasinda istatistiksel olarak anlamli farklilik saptanmistir.
Lisans mezunu saglik calisanlarinin, tipta uzmanlik mezunlarina gore ise bagli duygusal tiikenmislik
diizeyi yiiksek olarak belirlenmistir. Hemsire/ebe ile hekim arasinda ve saglik teknisyen/teknikeri ile
hekim arasinda farklilik tespit edilmistir. Hemsire/ebelerin ise bagh duygusal tiikkenmislik diizeyi
hekimlerden yiiksek bulunmustur. Ayn1 sekilde saglik teknisyen/teknikerlerinin ise bagli duygusal
tilkkenmiglik diizeyi de hekimlerden yiliksek bulunmustur. Arastirmanin gerceklestirildigi saglik
kurumunda ¢alisan hemsireler ve saglik teknisyen/teknikerlerin hekimlerden daha fazla ise bagh
duygusal tiikenmislik yasadigi saptanmistir. Diger degiskenler arasinda anlamli farkliliklara
rastlanmamaistir.

Saglik kurumlarinda saglik ¢alisanlarini olumsuz etkileyen faktorler belirlenmeli ve saglik hizmeti
sunum siirecini iyilestirmek i¢in diizeltici onlemler alinmalidir.

Anahtar kelimeler: Tiikenmislik, duygusal tiikenmislik, ise bagl duygusal tiikenmislik.

GIRIS
Tiikenmislik Kavram

TDK’ya gore tikenmislik “giliclinii yitirmis olma, ¢aba gostermeme durumu” seklinde
tanimlanmaktadir. Tiikenmislik ilk olarak bir romanda” Bir Tiikenmislik Olay1” adiyla, daha sonra
1970’lerde mesleki bunalimi tanimlamak amaciyla ortaya ¢ikmistir. “Biiyiik bir bikkinlik ve kisinin
isine duydugu baghlik ile idealizminin sénmesi” olarak tanimlanmistir (Stirgevil Dalkilig, 2014; akt:
Giilbayrak & Mavili Aktas, 2020; Poyraz & Siiriicioglu, 2015). 1974 yilinda psikolog Herbert
Freudenberger tiikenmislik sendromunu; “basarisiz olma, yipranma, enerji ve gii¢ kaybi1 veya
karsilanamayan istekler sonucu bireyin i¢ kaynaklarinda tiikenme durumu” seklinde ifade etmistir
(Freudenberger, 1974 akt. Cesur ve dig. . 2023) Pines ve Aranson’a (1988) gore tiikkenmislik “Bir
sevk, enerji, idealizm, perspektif ve amac kaybi1 ve bireylerde duygusal anlamda siirekli strese,
umutsuzluga, caresizlige ve kapana kisilmislik duygularina neden olan fiziksel, duygusal ve zihinsel
bitkinlik durumu” olarak tanimlamaktadir (Pines ve Aronson, 1988). Psikososyal literatiirde
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Tlkenmislik kavraminin tanitimin1 Freudenberger (1974) ve Maslach (1976) yapmistir. Maslach ve
arkadaglarinin (2001) strese sebep olan is kosullarina verilen bir tepki olarak niteledigi ¢alismasinda
tilkkenmisglik kavrami duygusal tilkenme, motivasyon kayb1 ve calistigi kuruma bagliligin azalmasi
seklinde nitelendirilmektedir (Stirgevil, 2006).

Tlkenmislik kavrami gesitli sebepler sonucu gelisen bu durum olarak karsimiza ¢ikmakta, kisinin
enerjisinin azalmasi, isteksizlik ve ise ve sorumlulara kars1 olumsuz davraniglar gelistirmesi boyutuna
ulagmaktadir. Is yerlerinde calisma ortamu, stres ve gatismalar sonucu gelisen durum yavas yavas
fakat kroniklesen bir davranis haline gelebilmektedir. Bu davranis sekli zamanla tiim 6rgiite yayilarak
1§ gliclinlin zayiflamasima ve Orgiitiin giliciinlin azalmasina yol agan bir siirece evrilebilmektedir.
Calisanin isi ile ilgili belirledigi amaclara ulagamamanin yol actig1 yorgunluk ve enerji kaybinin
tikenmiglige ortam hazirladigi bilinmektedir. Bu nedenle bireysel ve orgiitsel olarak incelemek
onemlidir (Yenigeri ve dig. 2009). Bireysel olarak tiikenmislige yola agabilen etkenler kisinin
karakteristik 6zellikleri, i doyumu, is tatmini, e§itim, yas, ¢ocuk sayisi, caligma arkadas ve yonetici
iliskisi ve iletisimi, motivasyon, seklinde sayilabilir (Yenigeri ve dig.2009). Maslach ve Leiter,
tilkkenmisligi agiklamak icin tiikenmisligi; “is ytki, kontrol, 6diil, iletisim, adalet, deger” gibi alt1
alanda olusan, kisi ile is arasindaki kronik uyumsuzluklardan kaynaklandigini 6ne siirmiislerdir
(Leiter & Maslach,1988). Tiikenmisligin azalmasi i¢in bu uyumsuzlugun yonetim tarafindan
2001:413). Orgiitsel etkenler incelendiginde ise isin gereklilikleri, is yiikii, orgiitsel dzellikler, stresli
calisma kosullari, kariyer engelleri, kurumun yonetim tarzi, ¢alisanlarin ihtiya¢ ve beklentilerinin
karsilanamamasi, yonetim ve liderlik tarzi, isi olusturan malzeme ara¢ gerec yetersizligi, ailesel,
sosyal, ekonomik sorunlar vb. 6ne ¢ikmaktadir.

Tlkenmislik duygusal tiikenmislik, duyarsizlasma ve kisisel bagarida diigme hissi olarak 3 boyutta
incelenmektedir. Duygusal tiikenmislik bireyin kendini yorgun hissetmesi, duygusal yipranma, is
verenlere karsi sorumluluklarinda isteksizlik, gerginlik gibi duygusal belirtilerle kendini
gostermektedir. Duygusal tiikenme, insanlarin ihtiyaci oldugunda, duygusal ve psikolojik olarak
talebin karsilanmamasi sonucu yetersiz enerji ve diisiik duygu diizeyi hissetmesi durumudur (Kili¢ &
Aytemiz Seymen, 2011; Ar1 ve dig. 2010). Duygusal tiikenmislige yol acan faktorler olarak ¢alisma
kosullar fiziki ortam, kariyer sorunlari, yonetimsel sorunlar, orgiit kiiltiirline uyum sorunu, ¢aligsma
arkadaglari, bireysel ozellikler, aidiet, adalet duygusu, sosyal destek gibi etkenler sayilabilmektedir
(Oztiirk & Karagonlar, 2019). Bireyin duygusal olarak birikimlerinin artmas1 sonucu siirekli kendini
bitkin ve yorgun hissetmesi ve ayni zamanda ise karst motivasyon kaybi yasamasi ile karekterize bir
durumdur. Ise bagli yorgunluk durumu kisiyi sadece fiziksel olarak degil ayn1 zamanda ruhsal olarak
da etkilemekte, stres ise bu durumu tetiklemektedir. Calisanlarin performanslarina da olumsuz etkisi
olan bu durum ilerleyen siireglerde ise karsi duyarsizlagma ile sonuglanabilmektedir. Duygusal
tilkkenmeyi tetikleyen pek ¢ok faktér bulunmaktadir (Gokkaya, 2024).

Tilkenmislik duygusu yasayan meslek gruplar1 daha ¢ok insanlarla birebir iletisim halinde olan saglik
calisanlari, 6gretmenler, avukatlar, banka c¢alisanlari, polisler, dis hekimleri, akademisyenler otel
calisanlari, vb. mesleklerdir (Stirgevil Dalkilig, 2014). Bu meslek gruplarindan saglik ¢alisanlarinin
yer aldig1 saglik kurumlarinin ayri bir 6nemi bulunmaktadir. Saglik kurumlari acil ve ertelenemez
olmast, hizli karar verme, birden fazla disiplini bir arada barindirmas1 ve bunun getirdigi zorluklar
gibi nedenlerden diger sektorlerden farklidir. Tiim bu faktorlerin yaninda c¢alisma saatlerinin
uzunlugu, nobetli ¢alisma sistemi, ticret adaletsizligi, yonetici davraniglari, ¢atisma ortami, stres gibi
olumsuz durumlar sonucu calisanlar tiikenmislik hissi yasayabilmektedir. Saglik kurumlarinda
tilkkenmisligin bireysel ve orgiitsel etkileri bulunmaktadir. Tiikkenmisligin bireysel etkisi olarak
kurumlara kars1 olumsuz tutum gelismekte bunun sonucunda hizmet kalitesi diismekte, ise baglilik
azalmakta, is doyumsuzlugu, isten ayrilma niyeti artmaktadir. Arastirmada Istanbul’da bulunan 6zel

40
February 18-20, 2026 Bangkok, Thailand Proceedings Book



BILTEK CONFERENCE-XIV

14th INTERNATIONAL SYMPOSIUM ON CURRENT DEVELOPMENTS IN SCIENCE,
TECHNOLOGY AND SOCIAL SCIENCES

bir saglik kurumunu ele alarak, saglik calisanlarinin ise bagli duygusal tiikenmislik diizeylerini
belirlemek amacglanmaktadir.

YONTEM

Aragtirmada nicel arastirma yontemi kullanilmistir. Arastirmada saglik calisanlarinin ise baglh
duygusal tiikenmislik diizeyini belirlemek amaciyla kesitsel tanimlayici bir arastirma planlanmastir.

Evren ve Orneklem

Arastirma, Istanbul ilinde &zel bir hastaneden elde edilen veriler ile gergeklestirildi. Orneklem segimi
yapilmadan tiim ¢alisanlara ulasilmak hedeflenmis ve anket yontemi ile kolayda 6rnekleme yontemi
kullanilarak veriler toplanmistir. 344 anket formu toplanmis fakat eksik dolduran 3 kisi ¢ikartilarak
arastirma 341 kisi ile gerceklestirilmistir.

Arastirmanin Hipotezi ve Sorulari

Aragtirmanin ana hipotezi: Saglik kurumunda saglik calisanlarinin ise bagli duygusal tiikenmislik
diizeyleri nedir?

Bu hipotez dogrultusunda cevap aranan sorular su sekildedir;
- Saglik ¢alisanlarinin demografik 6zellikleri nelerdir?

-Saglik calisanlarinin demografik 6zellikleri ile ise bagli duygusal tiikkenmislik diizeyleri arasinda
farklilik var midir?

Veri Toplama Araclari

Aragtirmada veriler anket yontemi kullanilarak yiizylize ve online olarak toplanmistir. Ankette
demografik 06zelliklerin belirlenmesine yonelik cinsiyet, yas, egitim ve meslek degiskenleri
kullanilmistir. Ise bagl duygusal tiikenmislik diizeyinin belirlenmesine yonelik ise Giinay, A., (2021)
tarafindan uyarlamasi yapilan “ise Bagli Duygusal Tiikenmislik” Olgegi kullanilmustir. Olgegin
orjinali Wharton’a (1993) aittir. Wharton’a (1993) “Ise Bagli Duygusal Tiikenmislik Olgegini’ni
(Job-Related Emotional Exhaustion Scale) Maslach’in gelistirdigi Tiikenmislik Ol¢eginden (Burnout
Scale) esinlenerek gelistirmistir. Olgek tek boyutlu ve 6 ifadeden olusmaktadir. Giinay, A., (2021)
ise bagh duygusal tiikenmislik 6l¢ceginin alfa degerinin .87 olarak bulmustur. Arastirmamizda da
dlgegin Cronbach Alfas1 0,87 olarak saptanmistir. Olgek 5°li likert tipi ile derecelendirilmistir. 1= is
yerinde asla bu sekilde hissetmiyorum, 5 = her giin bu sekilde hissediyorum seklinde diizenlenmistir.
Olgegin ifadeleri su sekildedir; “Isimden dolay1 duygusal olarak tiikenmis hissediyorum”, “Is
giinlinlin sonunda kendimi bitkin hissediyorum”, “Sabah kalkmaktan ve is yerinde yeni bir giinle
yiizlesmek zorunda olmaktan yildim”, “Isimden dolay1 psikolojik olarak yipranmis hissediyorum”
,“Isimden dolay1 hayal kirikligina ugramis hissediyorum”, “Isimde ¢ok ¢alistigimi hissediyorum”.
Olgegin degerlendirilmesi ortalama puan iizerinden gerceklestirilmistir. Artan ortalama puan
igyerinde ise bagli duygusal tiikkenmislik diizeyinin yiiksekligini gostermektedir.

BULGULAR
Demografik Ozellikler

Aragtirmanin yapildigi saglik kurumunda ¢alisan saglik ¢alisanlarinin cinsiyet, yas, egitim ve meslek
gibi demografik degiskenleri incelenmistir. Saglik calisanlarinin demografik verileri Tablo 1°de
sunulmustur.

41
February 18-20, 2026 Bangkok, Thailand Proceedings Book



BILTEK CONFERENCE-XIV

14th INTERNATIONAL SYMPOSIUM ON CURRENT DEVELOPMENTS IN SCIENCE,
TECHNOLOGY AND SOCIAL SCIENCES

Tablo 1. Arastirmaya Katilan Calisanlarin Demografik Ozellikleri

Demografik Degiskenler N %
Cinsiyet

Kadin 231 67,7
Erkek 110 32,3
Yas

18-34 211 61,9
35-44 81 23,8
45-54 39 11,4
55 ve iizeri 10 2,9

Egitim durumu

lise ve dengi 100 29,3
lisans 190 55,7
lisansistii 38 11,1
tipta uzmanlik 13 3,8
Meslek

yonetici 26 7,6
hekim 19 5,6
hemsire/ebe 64 18,8
sag tek 76 22,3
idari personel 58 17,0
diger 98 28,7
TOPLAM 341 100,0

Tablo 1’ e gore saglik ¢alisanlarinin %67.7°s1” kadin, %61,9’u 18-34 yas alt1, %29.3’1 lise ve dengi,
%55,7’s1 lisans, %11,1°1 lisansiistii, %3.8’1 tipta uzmanlik mezunudur. Katilimcilarin %7.6’s1
yonetici, %5.6’s1 hekim, %]18.8’ hemsire/ebe, %22,3’1i saglik teknisyeni/teknikeri, %17’si idari
personel ve %28,7’s1 diger (Hasta danismani, checkup satis sorumlusu, ameliyathane personeli,
doktor asistani, muhasebe, muhasebe personeli vb.) gruptadir.
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Ise Bagh Duygusal Tiikenmislik Olcek Ortalamasi

Arastirmanin  gerceklestirildigi saghk kurumunda ¢alisan saglik ¢alisanlarmin genel Ise Bagh
Duygusal Tiikenmislik ortalamasi 3.2740.055 olarak bulunmustur. Arastirmanin yapildigi saglik
kurumundaki saglik ¢alisanlarinin ise bagl duygusal tiikenmislik puaninin ortlamadan yiiksek oldugu
saptanmistir. Arastirmanin ana hipotezi olan “Saglik kurumunda saglik calisanlarinin igse bagh
duygusal tilkenmislik diizeyleri nedir?”” sorusu yanitlanmistir. Katilimcilarin caligma ortamlarinda ise
bagli duygusal tiikenmislik yasadig1 belirlenmistir. Ol¢egin normal dagilima uygunlugu Skewness ve
Kurtosis degerleri ile belirlenmistir (£1). Olgegin ortalama, standart sapma, kurtosis ve skewness
degerleri tablo 2’de sunulmustur.

Tablo 2. Saglik Calisanlarinin Ise Bagli Duygusal Tiikenmislik Puan Ortalamasi

Madde Ort Ss Skewness Kurtosis Diizeltilmis Madde Maddelerin
Toplam Silinmesi
Korelasyonu Durumunda Alfa
1 3,0651 1,38114 -,3744,132 | -1,408+,263 ,601 ,832
2 3,6113 | 1,23679 -,8114,132 -,548+,263 ,401 ,8601
3 2,9024 | 1,38243 -,0324,132 | -1,498+,263 ,510 ,845
4 3,1632 | 1,35909 -,3704,132 | -1,323+,263 ,639 ,826
5 2,9405 | 1,39200 -,1434,132 | -1,503+,263 ,553 ,842
6 39642 | 1,12664 | -1,3194,132 ,944+,263 ,260 ,876
Genel 3.27 0,055 -.409+.132 -.735+.263

Minl-Max 5 N=341
Saghk calisanlarinin Demografik ozellikler ile ise bagh duygusal tiikkenmislik diizeyi arasindaki
farkhhklarin Analizi

Saglik calisanlarinin demografik 6zellikler ile ise bagli duygusal tiikenmislik diizeyi arasindaki
farkliliklarin analizi agamasinda ikili gruplarin karsilastirilmasinda bagimsiz 6rneklem t-testi, ikiden
fazla olan gruplarin karsilastirilmasinda One way-Anova F testi kullanilmistir. Saglik ¢alisanlarinin
demografik 6zellikleri ile ise bagl duygusal tiikenmislik diizeyi puanlar1 arasinda istatistiksel olarak
anlamli farklilik olup olmadigi incelendiginde;

Cinsiyet ve ise baglh duygusal tiikenmiglik diizeyi puanlari: Saglik ¢alisanlarinin ise bagh duygusal
tilkkenmisglik diizeyi puani ile cinsiyet degiskeni arasinda istatistiksel olarak anlamli bir farklilik
goriilmemistir (t: 1,467; p=0,143>0,05).

Yas ve ise bagh duygusal titkenmislik diizeyi puanlari: Saglik calisanlarinin ise bagh duygusal
tikkenmiglik diizeyi puani ile yas degiskeni arasinda istatistiksel olarak anlamli bir farklilik
goriilmemistir (F: 2,366; p=,071>0,05).

Egitim ve ise bagh duygusal tiikenmislik diizeyi puanlari: Saglik calisanlarinin ise baglh duygusal
tikenmislik diizeyi puani ile egitim durumlar1 arasindaki farkliligi belirlemek i¢in tek yonlii varyans
analizi (Anova) yapilmistir. Analiz sonucunda grup ortalamalar1 arasinda istatistiksel olarak anlamli
bir farklilik gorilmistir (F:3,212; P=,023>0,05). Farkliligin hangi gruplar arasinda oldugunu
saptamak i¢in post-hoc analizi kullanilmistir. Analiz sonucunda lisans mezunu saglik ¢alisanlari ile
tipta uzmanlik mezunu saglik calisanlar1 arasinda fark tespit edilmistir. Lisans mezunu saglik
calisanlar1 (3,381 ,073), tipta uzmanlik mezunu (2,548+,250) saglik calisanlarina gore ise bagh
duygusal tiikenmislik diizeyi ortalamasi yiiksektir (Tablo 3).
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Tablo 3. Egitime Gore Ise Bagli Duygusal Tiikenmislik Diizeyi Puanlari

Egitim N Ortalama ss F p Post-hoc
Lise ve dengi(a) 100 3,1992 ,10319
Lisans(b) 190 3,3818 ,07340
Lisansiistii(c) 38 3,1838 ,16558 3,212 ,023 b>d (,023)
Tipta uzmanlik(d) 13 2,5480 ,25086
Total 341 3,2744 ,05550
p<0.05

Meslek ve ise baglh duygusal tiikenmislik diizeyi puanlari: Saglik ¢alisanlarinin ise bagli duygusal
tilkenmislik diizeyi puani ile meslekleri arasindaki farklilig1 belirlemek icin tek yonlii varyans analizi
(ANOVA) yapilmistir. Analiz sonucunda grup ortalamalar1 arasinda istatistiksel olarak anlamli bir
farklilik goriilmiistiir (F: 4,263; p<,001 >0,05). Farkliligin hangi gruplar arasinda oldugunu saptamak
icin post-hoc analizi kullanilmistir. Analiz sonucunda hemsire/ebe ile hekim ve saglik
teknisyen/tekniker ile hekim arasinda fark tespit edilmistir. Hemsire/ebelerin ise bagli duygusal
tilkkenmislik diizeyi puani (3,571£,968), hekimlerden (2,548+,250) yiiksek bulunmustur. Saglik
teknisyeni/teknikerlerin (3,447+,977) ise bagh duygusal tiikenmislik diizeyi puani, hekimlerden
yliksek bulunmustur (Tablo 4).

Tablo 4. Meslege Gore Ise Bagli Duygusal Tiikenmislik Diizeyi Puanlari

Meslek N Mean ss F P Post-hoc
Y onetici(a) 26 2,9545 91474
Hekim(b) 19 2,5679 ,87430
Hemsire/ebe( ¢) 64 3,5717 ,96809

c>b(0,002)
Sag teknis/tek.(d) | 76 3,4472 97771 4,263 <,001 b>b(0,009
idari personeli( e) | 58 3,2885 1,04047 )
Diger(f) 98 3,1599 1,05841
Total 341 3,2744 1,02491

TARTISMA VE SONUC

Arastirma sonucunda katilimcilarin ¢ogu kadin c¢alisanlardan ve 18-34 yas araliginda ve egitim
durumu %55,7 ile lisans mezunu saglik calisanlarindan olusmaktadir. Arastirmanin gergeklestirildigi
saglik kurumunda calisan saglik calisanlarinin genel ise bagli duygusal tiikenmislik ortalamasi
3.2740.055 olarak bulunmustur. Arastirma sonucunda arastirma hipotezi ve sorular1 yanitlanmistir.
Aragtirmanin yapildigi saglik kurumundaki saglik c¢alisanlarinin ise bagh duygusal tiikenmislik
puaninin ortalamadan yiiksek oldugu saptanmistir. Katilimcilarin ¢alisma ortamlarinda ise bagl
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duygusal tiikenmislik yasadigi belirlenmistir. Arastirma sonucunda saglik calisanlarinin ise bagh
duygusal tiikenmislik diizeyleri ile demografik 6zellikler arasinda anlamli farkliliklar bulunmustur.
Saglik calisanlarimin egitim durumu ve meslekleri ile ise bagli duygusal tiikenmisglik diizeyleri
arasinda istatistiksel olarak anlamli farklilik saptanmistir. Buna gore lisans mezunu saglik ¢alisanlari
ile tipta uzmanlik mezunu saglik ¢alisanlar1 arasinda fark tespit edilmistir. Lisans mezunu saglik
calisanlarinin, tipta uzmanlik mezunu saglik calisanlarina gore ise bagli duygusal tiikenmislik diizeyi
ortalamasi yiiksektir. Yine hemsire/ebe ile hekim ve saglik teknisyen/tekniker ile hekim arasinda fark
tespit edilmistir. Hemgire/ebelerin ise bagli duygusal tiikenmislik diizeyi hekimlerden yiiksek
bulunmustur. Ayn1 sekilde saglik teknisyen/teknikerinin ise bagli duygusal tiikenmislik diizeyi de
hekimlerden yiiksek bulunmustur. Bu sonuglara gore arastirmanin gergeklestirildigi saglik
kurumunda calisan hemsireler ve saglik tek./teknikerlerin ise bagli duygusal tiikkenmislik hissiyati
hekimlerden daha fazla yasadigi saptanmistir. Diger degiskenler arasinda farkliliklar saptanmamustir.
Saglik kurumlari hizmetin yogun olarak sunuldugu acil ve ertelenemz kurumlardir. Calisma
saatlerinin uzun olmasi, i stresi, catisma ortami, calisma kosullari, is yiiki, ticret dengesizligi,
olumsuz yonetici davraniglar1 gibi deneyimler yasanabilmektedir. Bu sebepler ¢alisanlarin hizmet
sunumu siirecinde fiziksel ve psikolojik olarak ¢esitli zorluklarla karsilagmalarina yol agabilmektedir.
Saglik kurumlarimin hizmet sunumunu saglikli sekilde siirdiirebilmeleri i¢in saglik ¢alisanlarinin
islerini olumsuz etkileyecek faktorlerin belirlenmesi ve gerekli 6nlemlerin alinmas1 gerekmektedir.
Ozellikle saglik ¢aliganlarini olumsuz olarak etkileyen konular saptanmali ve diizeltici faaliyetlerin
gelistirilmesi  gerekmektedir. Arastirmanin tek bir kurumda gergeklestirilmesi arastirmanin
sinirliligii olusturmaktadir. Ayrica arastirmada sadece saglik calisanlarinin ise bagli duygusal
tilkkenmiglik diizeyleri ve demografik degiskenlere gore farkliliklari tespit edilmistir. Gelecek
caligmalarda ise bagl duygusal tilkenmisligin farkli degiskenlerle iliskisini degerlendirmek icin
kapsamli ¢caligmalar yapilmasi dnerilmektedir.
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Abstract

Society 5.0, as a human-centered paradigm that aims to integrate technological innovation with
human well-being, holds significant potential to transform the social status of women. This study
examines the impacts of Society 5.0 on women’s welfare both globally and within the context of
Turkey, focusing on five key domains: education, employment, health, gender equality, and digital
inclusion. Drawing on academic literature and policy documents, the analysis interrogates not only
the opportunities that digitalization offers to women but also the inequalities it may deepen.

In the domain of education, gender gaps persist in STEM fields; however, digital learning platforms
and Al-driven content personalization are reshaping women’s access to education. In Turkey,
initiatives such as “Coding Tomorrow” aim to enhance children’s digital skills, with a particular focus
on girls. In the labor market, digitalization presents women with opportunities for flexible work and
digital entrepreneurship, yet automation threatens the jobs of women concentrated in routine-based
occupations. In healthcare, Al-supported screening tools and FemTech applications are improving
gender-sensitive health services, while digital safety solutions like Turkey’s KADES app play a
critical role in protecting women’s right to life.

Nevertheless, the digital gender divide, algorithmic bias, job displacement due to automation, and the
disproportionate burden of care work on women may constrain the egalitarian potential of Society
5.0. Therefore, it is essential to design gender-sensitive policies, expand digital skill training programs,
strengthen care infrastructures, and ensure data equity. A truly “super-smart” society envisioned by
Society 5.0 can only be realized through women’s equal access to and active participation in the
digital future. This study argues that centering women’s welfare in the socio-technical transformation
of the digital age is a strategic and ethical imperative.

Keywords: Society 5.0, Women’s Welfare, Digital Inclusion, Digital Transformation.

TOPLUM 5.0 VE KADIN REFAHI: FIRSATLAR, RISKLER VE POLITIKALAR

Ozet

Toplum 5.0, teknolojik yenilikleri insan refahiyla biitiinlestirmeyi amaglayan ve insan1 merkeze alan
bir bakis acis1 olarak kadinlarin toplumsal konumunu doniistiirme potansiyeli tasimaktadir. Bu
calismada, Toplum 5.0’1n kadin refahimna etkileri kiiresel diizeyde ve Tiirkiye baglaminda; egitim,
istihdam, saglik, toplumsal cinsiyet ve dijital kapsayicilik eksenlerinde incelenmektedir. Literatiir ve
politika belgelerine dayali analizlerde, dijitallesmenin kadinlarin yasamina sundugu firsatlarin
yaninda derinlestirebilecegi esitsizlikler de sorgulanmaktadir.

Egitimde, STEM alanlarinda cinsiyet ugurumu devam etmekte; ancak dijital 6grenme platformlari ve
yapay zeka temelli icerik uyarlamalar1 kadinlarin egitime erisimini doniistiirmektedir. Tiirkiye’de
“Yarim Kodlayanlar” gibi girisimlerle ¢ocuklarm dijital becerileri artirilmaktadir. Istihdam alaninda
dijitallesme, kadinlara esnek calisma ve dijital girisimcilik firsatlar1 sunarken; otomasyon, rutin
islerde yogunlasan kadin is giiciinii tehdit etmektedir. Saglikta ise yapay zeka destekli taramalar ve
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FemTech uygulamalari, kadina 6zgii saglik hizmetlerini iyilestirmekte; Tiirkiye’de KADES gibi
dijital glivenlik ¢oziimleri kadinlarin yagsam hakkini korumada etkili olmaktadir.

Dijital cinsiyet ugurumu, veri yanliligi, otomasyon kaynakli 1§ kayiplar1 ve bakim emeginin kadinlar
iizerindeki orantisiz yiikii, Toplum 5.0’1n esitlik¢i potansiyelini sinirlayabilmektedir. Bu nedenle,
politika tasarimlarmin duyarli olmasi, dijital beceri egitimlerinin yayginlastirilmasi, bakim
altyapisinin giiclendirilmesi ve veri esitligi temelinde doniistimiin saglanmasi 6nemlidir. Toplum
5.0’1n gercek anlamda “stiper akilli” bir toplum olabilmesi, kadinlarin dijital gelecege esit erisimi ve
aktif katilmiyla miimkiindiir. Bu ¢alisma, dijital ¢cagin sosyo-teknik doniisiimiinde kadin refahinin
merkezde konumlanmasinin stratejik bir gereklilik oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Toplum 5.0, Kadin Refahi, Dijital Kapsayicilik, Dijital Doniisiim.

GIRIS

Toplum 5.0 kavrami, 2015 yilinda Japonya'da ortaya ¢ikmistir. Bu kavram, "akilli toplum" ya da
"siiper akilli toplum" olarak nitelendirilmekte olup, Endiistri 4.0 baglaminda tartisilan yeni
teknolojilerin insanlarin giinliik yagamlar1 ve toplum ile biitiinlestirilmesini hedeflemektedir (Akin ve
ark., 2021; Wang ve ark., 2018). Kavramin tarihsel arka planini anlamak i¢in insanligin gegirdigi
doniisiim stireglerine bakmak gerekmektedir: insanlik tarihinde avci-toplayici toplumdan (Toplum
1.0) tarim toplumuna (Toplum 2.0), sanayi toplumuna (Toplum 3.0) ve bilgi toplumuna (Toplum 4.0)
gecis yasanmis; Toplum 5.0 ise bu siirecin en son halkasini olusturmaktadir (Fukuyama, 2018).
Toplum 5.0'm ana temast, "toplum i¢in teknoloji" dnerisidir (Okan Gokten, 2018).

Toplum 5.0 ile Endiistri 4.0 arasindaki iliski, kavramin dogru anlagilmasi agisindan onemlidir.
Endiistri 4.0 paradigmasi, fabrikalarin "akilli fabrikalara" doniistiiriilmesini hedeflerken, Toplum 5.0
diinyanin ilk "siiper akilli toplumunu" olusturmay1 amacglamaktadir (Dutton, 2014; Er ve ark., 2021;
Fukuda, 2020; Gladden, 2019). Toplum 5.0, salt teknolojik bir doniistim projesi olmaktan ote,
insanligin bilim, teknoloji ve sosyal boyutlardaki son agamasini kapsayan biitiinciil bir siire¢ olarak
degerlendirilmektedir (Er ve ark., 2021; Gorecky ve ark., 2014; Ferreira ve Serpa 2018). Bu baglamda
teknik tasarimin, insanlarin ve toplumun ihtiyaclarini 6ncelikle ve yeterince erken ele almast; sistemin
bu ihtiya¢lara uyum saglamasi, insanlar1 ve topluluklar1 giivende tutmasi ve bireylerin 6z-yonelimli
bir aktor olarak hareket edebilmesini miimkiin kilmasi beklenmektedir (Ystgaard ve Moor, 2023).
"Insan merkezli" kavrami, "kullanict merkezli" kavramindan daha genis bir anlam tasimakta;
tasarimcilarin tipik kullanicilar olarak kabul edilenlerin 6tesinde daha genis bir katilimci grubuna
kars1 sorumluluklarini daha insancil bir bakis agisiyla ele almasini gerektirmektedir (Y stgaard ve ark.,
2023).

Toplum 5.0 g¢ergevesinde teknoloji ve yenilik¢ilik, toplumsal refahin artirilmasinda kritik bir arag
olarak konumlandirilmaktadir. Sosyal yenilikgilik, toplumun ihtiyaglarmmi karsilarken yenilikei
uygulamalar ve hizmetler sunmakta; kadinlarin giiclendirilmesi, engelli bireylerin egitimi ve atik
yonetimi gibi toplumsal sorunlara ¢oziimler tiretmektedir. Toplum 5.0'in insan merkezli ve kapsayici
vizyonu, kadin refahinin bu siirecin merkezine almaktadir. Sosyal yenilik¢ilik literatiiriinde kadinlarin
giiclendirilmesi, toplumsal ihtiyaclari karsilayan yenilik¢i uygulamalar arasindadir (Cagliyan ve ark.,
2019). Insan merkezli tasarim yaklagimlar1 baglaminda da benzer bir vurgu yapilmaktadir: teknik
sistemlerin tipik kullanicilarin yani sira, kadinlar ve dezavantajli gruplar gibi genis bir katilimci
grubunu kapsamasi 6nemlidir (Ystgaard ve ark., 2023). Aksi takdirde, teknolojik doniisiim stiregleri
mevcut toplumsal esitsizlikleri yeniden iiretme ya da derinlestirme riskiyle kars1 karsiya kalacaktir
(Ystgaard ve Moor, 2023).

Bu ¢alisma, Toplum 5.0 ¢ercevesinde dijital doniistimiin kadin refahi tizerindeki etkilerini ele almay1
amaglamaktadir. Insan merkezli ve kapsayici teknoloji anlayist dogrultusunda, dijitallesmenin
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kadinlarin egitim, istihdam, saglik, toplumsal katilim ve dijital kapsayicilik alanlarindaki konumunu
nasil doniistiirdiigii incelenmektedir. Calismanin temel amaci, teknolojik ilerlemelerin mevcut
toplumsal cinsiyet esitsizliklerini nasil doniistiirebilecegini, derinlestirebilecegini ya da
azaltabilecegini elestirel bir bakis acisiyla degerlendirmektir.

Kapsam itibariyla caligsma, kiiresel literatiiriin yan1 sira Tiirkiye ornegi lizerinden karsilagtirmali bir
analiz sunmakta; STEM egitimi, dijital okuryazarlik, uzaktan calisma, dijital saglik hizmetleri,
finansal kapsayicilik gibi alt temalar etrafinda sekillenmektedir. Y dntem olarak, literatiir taramas1 ve
politika belgelerinin analizi yoluyla kavramsal ve kuramsal ¢erceve olusturulmustur. Bu dogrultuda
caligmada disiplinler arasi1 bir perspektifle sosyal hizmet, toplumsal cinsiyet ¢calismalar1 ve dijital
doniisiim literatiirii biitiinlestirilmistir.

TOPLUM 5.0 VE DIJITALLESMENIN KADIN REFAHINA ETKILERI

Toplum 5.0, teknolojik ilerlemeyi ve toplumsal refah1 odaga alan biitiinciil bir donilisiim vizyonunu
temsil etmektedir. Yapay =zeka, biiylik veri, nesnelerin interneti ve robotik sistemlerin
entegrasyonuyla sekillenen bu yeni toplum modeli, bireylerin yasam kalitesini artirmay1 ve sosyal
esitsizlikleri azaltmayi hedeflemektedir. Bu baglamda kadin refahi, insan merkezli teknolojik
dontistimiin hem bir gostergesi hem de bir kosulu olarak degerlendirilmektedir. Bu béliimde, Toplum
5.0’1n temel ilkeleri ile dijitallesmenin kadinlarin toplumsal konumuna etkisi kavramsal ve kuramsal
bir ¢ergevede ele alinarak, kapsayici teknolojik kalkinmanin toplumsal cinsiyet boyutu tartisilacaktir.

Toplum 5.0’ Temel ilkeleri

Toplum 5.0'in teknolojik altyapisi, birbiriyle biitiinlesmis birden fazla ileri teknoloji iizerine inga
edilmistir. Nesnelerin interneti (IoT), biiyiik veri, yapay zeka, robotlar ve blok zinciri, Toplum 5.0'm
ana teknolojileri olarak tanimlanmaktadir (Aliyev, 2022). Bu teknolojiler, siber uzay ile fiziksel
uzayin birlestirilmesi yoluyla siiper akilli bir toplumun insasin1 miimkiin kilmaktadir (Lumintang ve
Intan, 2022; Bongomin ve ark., 2020). Hem Endiistri 4.0 hem de Toplum 5.0, IoT, yapay zeka ve
biiyilik veri analizini 6n plana ¢ikarmakta; akademik, endiistriyel ve hiikiimet sektorleriyle is birligi
yaparak devlet onciiliiglinde bir yaklasimi1 benimsemektedir (Maadeed ve Ponnamma, 2023).

Insan Merkezlilik Ilkesi

Toplum 5.0'm en temel 6zelligi, teknolojiyi insanin hizmetine sunan insan merkezli yaklagimidir.
Toplum 4.0'in akilli fabrika, inovasyon, makine ve tiretime odaklandig: goriilmektedir. Bu nedenle
Toplum 4.0, "biiyiik degisim cag1" olarak adlandirilmaktadir. Japon hiikiimeti ve arastirmacilar,
Toplum 4.0'in bu zayifligin1 gérerek insani inovasyonun merkezine koyan Toplum 5.0 kavramin
tasarlamistir (Lumintang ve Intan, 2022). Bu yaklasim, teknolojik gelismelerin toplumun tiim
kesimlerine esit bicimde fayda saglamasini 6n plana ¢ikarmaktadir (Er ve ark., 2021). Insan merkezli
tasarim anlayisi, teknik sistemlerin insan kullanicilarin, topluluklarin ve toplumsal ihtiyaglarin
sistematik bigimde Onceliklendirildigi bir yapiy1 ifade etmektedir (Ystgaard ve Moor, 2023).

Toplum 5.0'da insan merkezlilik, Japonya'nin Besinci Bilim ve Teknoloji Temel Plani'nda da acikca
vurgulanmaktadir: bu plan, siber uzay ile fiziksel uzay: yiiksek diizeyde entegre eden bir toplumu
hedeflemekte; ekonomik kalkinma ile toplumsal sorunlarin ¢oziimiinii e zamanli gerceklestirmeyi
amaclamaktadir (Zaklasnik ve Putnova, 2019). Toplum 5.0, yas, cinsiyet, dil ve din gibi
farkliliklardan kaynaklanan gilivensizliklerden arindirilmis; insanlarin ihtiya¢ duyduklar seyleri
dogru zamanda ve dogru bigimde elde edebildigi bir toplum vizyonunu temsil etmektedir (Lumintang
ve Intan, 2022).
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Kapsayicilik

Toplum 5.0"m kapsayici1 boyutu, teknolojik doniisiimiin toplumun tiim kesimlerini igermesi gerektigi
ilkesine dayanmaktadir. Toplum 5.0, yas, cinsiyet, dil ve din gibi farkliliklardan kaynaklanan
giivensizlikleri ortadan kaldirmay1 hedeflemektedir (Lumintang ve Intan, 2022). Bu baglamda siiper
akilli toplum vizyonu, esitsizlik, uyumsuzluk ve yabancilasma gibi kronik sorunlarin ileri
teknolojilerin yardimiyla geride birakilacagini 6ngérmektedir; her yastan ve her yetkinlik diizeyinden
insanin gelisim firsati bulacagi bir toplum hedeflenmektedir (Mallapaty, 2018). Toplum 5.0'in yas,
cinsiyet, dil ve din gibi farkhiliklardan kaynaklanan giivensizlikleri ortadan kaldirma hedefi
(Lumintang ve Intan, 2022), kadin refahinin bu vizyonun ayrilmaz bir parcasi oldugunu agikga ortaya
koymaktadir. Japonya'nin stiper akilli toplum vizyonunda her yastan ve her yetkinlik diizeyinden
insanin gelisim firsat1 bulacagi bir toplum hedeflenmektedir (Mallapaty, 2018); ancak bu hedefin
gerceklesmesi, kadinlarin teknolojik doniistim siireglerine esit bicimde dahil edilmesini zorunlu
kilmaktadir.

Teknolojik Doniisiimde Kadinin Rolii ve Dijital Ucurum

Toplum 5.0 siirecinde kadin refahinin merkeze alinmasi, esitlik ve sosyal siirdiiriilebilirlik agisindan
oneme sahiptir. Insan merkezli IoT ve akill1 ortam arastirmalari, teknik sistemlerin insan ve toplumsal
degerleri, insan katilimini ve insanlar ile toplum tizerindeki etkiyi kapsayan daha genis bir tasarim
perspektifine ihtiya¢ duydugunu gostermektedir (Ystgaard ve ark., 2023). Kadinlarin bu tasarim
stireglerine dahil edilmemesi, teknolojik ¢oziimlerin toplumun yarisinin ihtiyaglarini géz ardi etmesi
anlamina gelecektir.

Dijital okuryazarlik acisindan bakildiginda, pek ¢ok kullanicinin bilgi toplumu caginda dijital
teknoloji konusunda héla yeterince okuryazar olmadig: goriilmektedir (Lumintang ve Intan, 2022).
Bu dijjital ugurum, kadinlar1 orantisiz bigimde etkilemekte; 6zellikle gelismekte olan tlkelerde ve
kirsal bolgelerde yasayan kadinlarin teknolojik doniisiimden dislanma riski tasidigi goriilmektedir
(Aldabbas ve ark., 2022). Toplum 5.0''m kapsayici vizyonunun hayata gecirilmesi, bu dijital
ucurumun kapatilmasini ve kadinlarin teknolojik doniisiim siireglerine tam katilimini zorunlu
kilmaktadir.

Dijital ekonominin kadin istithdami tizerindeki etkisini inceleyen aragtirmalar, uzaktan calisma ve
esnek calisma saatlerinin kadinlarin zamanlarini daha iyi yonetmelerine ve orantisiz bigimde
iistlendikleri licretsiz bakim isinin stresini azaltmalarina yardimci olabilecegini ortaya koymaktadir.
Bununla birlikte, kisith finansal kaynaklar, yetersiz cocuk bakimi destegi ve Onyargili is
diizenlemeleri gibi yapisal engeller kadinlarin dijital is giiciine katilimin1 olumsuz etkilemektedir
(Ahmad ve ark., 2024). Toplum 5.0'm kapsayict bir toplum vizyonunu hayata gecirebilmesi,
kadinlarin dijital donilistimiin her asamasina esit bicimde dahil edilmesini gerektirmektedir (Collett
ve ark., 2022; Adeola ve ark., 2023).

FIRSATLAR VE RISKLER

Yapay zeka ve robotik teknolojileri, kadin refah1 agisindan hem 6nemli firsatlar hem de ciddi riskler
barindirmaktadir. Firsatlar acisindan degerlendirildiginde, Toplum 5.0''n saghk alanindaki
uygulamalart kadinlarin saglik hizmetlerine erigimini koklii bicimde iyilestirebilir (Maadeed ve
Ponnamma, 2023; Mallapaty, 2018). Ozellikle yasli bakimi alaninda robotik teknolojilerin
gelistirilmesi, bakim yiikiiniin 6nemli bir boliimiinii listlenen kadinlar lizerindeki baskiy1 azaltma
potansiyeli tasimaktadir (Veere, 2019). Japonya'nin siiper akilli toplum politika reformlarinin,
degisen aile Oriintiilerini gdz ard1 eden muhafazakar bir genis aile idealine dayandig1 ve teknolojinin
aile i¢i bakim ytikiinii azaltmak yerine aile iiyeleri arasindaki ayrismay1 derinlestirdigi elestirisi dile
getirilmektedir (Veere, 2019). Bu elestiri, Toplum 5.0'1n kadin refahina iligkin politikalarinin gercekei
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ve kapsayici bir toplumsal cinsiyet perspektifiyle yeniden degerlendirilmesi gerektigine isaret
etmektedir.

Yapay zekanin is piyasasi iizerindeki etkisi de kadin refahi acgisindan kritik bir mesele olarak 6ne
cikmaktadir. Endiistri 4.0'in en 6nemli dezavantaji olarak degerlendirilen istthdam azalmasi (Korkut
ve Viarallyai, 2024), kadin istthdamini orantisiz bicimde etkileyebilir.

Toplum 5.0'm "toplum i¢in teknoloji" felsefesi, ancak kadinlar dahil tiim toplumsal kesimlerin bu
dontistimden esit bicimde yararlandig1 bir yapida gergcek anlamini kazanabilecektir (Akin ve ark.,
2021; Er ve ark., 2021). Sosyal yeniliklerin erdemli bir niyet temelinde insa edilmesi gerektigi
vurgulanmakta (Cagliyan ve ark., 2019); bu da kadin refahin1 g6z ardi eden bir toplumsal doniisiim
projesinin mesruiyetini sorgulatmaktadir. Toplum 5.0'in Endiistri 5.0 ile entegrasyonu baglaminda
insan merkezli yaklasimin, siirdiiriilebilirlik ve etigin Onceliklendirilmesi ve paydaslarin etkin
bicimde dahil edilmesi gerektigi vurgulanmaktadir (Mahajan ve ark., 2025); bu ilkeler, kadin
refahinin merkeze alinmasini dogrudan desteklemektedir.

DIJITAL DONUSUM EKSENINDE KADIN REFAHI

Toplum 5.0 ile sekillenen dijital doniisiim, teknolojik sistemlerde ve toplumsal yapilarda degisimlere
yol agmaktadir. Bu doniisiim stirecinde kadinlarin egitime, istihdama, sagliga ve finansal hizmetlere
esit ve etkili bigimde katilim1 hem bireysel refah hem de toplumsal kapsayicilik a¢isindan 6nemlidir.
Dijitallesme kadinlar i¢in yeni firsatlari agiga ¢ikarirken, esitsizlikleri yeniden iireten yapisal engelleri
de derinlestirme potansiyeline sahiptir. Bu baglamda, dijital cagin kadin refahi tizerindeki ¢ok boyutlu
etkileri; egitimden istthdama, saghktan dijital finansal kapsayiciliga uzanan alanlarda
degerlendirilecektir.

Egitim ve Yasam Boyu Ogrenme

STEM egitimindeki toplumsal cinsiyet ugurumu, Toplum 5.0'1n kapsayici vizyonu 6niindeki en temel
engellerden biridir. Avrupa'da bilim ve miihendislik alaninda kadin istthdamimin artma egilimi
gbstermesine karsin, Bilgi ve Iletisim Teknolojileri (BIT) kariyerlerindeki kadin orani, Avrupa is
piyasasindaki toplam kadin istthdaminin %2'sinin altinda kalmaya devam etmektedir. Bu durumun
temelinde akademik ortam ve sunulan egitim kaynaklarindaki yapisal sorunlar yatmaktadir. Bu
baglamda, STEM 6grenme deneyimlerinin kiz ¢ocuklar1 i¢in daha kapsayici ortamlar olusturacak
bicimde yeniden tasarlanmasi gerekmektedir (Scherling, 2024). COVID-19 pandemisinin egitim
esitsizliklerini derinlestirdigi ve dezavantajli gruplarin -6zellikle kiz cocuklarinin- orantisiz bigimde
etkilendigi goriilmektedir. Okul kapanmalar siirecinde c¢evrimigi egitime gecis, dijital ugurumu
keskin bigimde giin yiiziine ¢ikarmis; yoksul ve marjinallestirilen niifuslarin cografyadan bagimsiz
olarak ekonomik soklara karsi savunmasiz oldugunu ortaya koymustur (Venkatesan ve ark., 2021).

Dijital 6grenme platformlar1 ve yasam boyu 6grenme, Toplum 5.0'in egitim boyutunda kritik bir rol
istlenmektedir. Uluslararas1 kamu-6zel ortakliklarinin dijital 6grenme ortamlarim giiglendirdigi ve
ogrenme kaynaklarinin iilkeler arasinda paylasildigi bir gelecek vizyonu, egitimin doniigiimiini
hizlandirmaktadir (OECD, 2019).

Dijital okuryazarlik, dijital teknolojiler araciligiyla iletisimin ve bilgiye erisimin giderek arttig1 bir
toplumda yasamak ve caligmak icin gerekli yetkinliklere sahip olmak olarak tanimlanmaktadir
(OECD, 2019). Bu tanim, kadinlarin dijital doniisiim siirecine tam katilimi i¢in dijital okuryazarligin
ne denli temel bir 6n kosul oldugunu acgik¢a ortaya koymaktadir.

Yapay zeka ve biiyiik veri becerilerine sahip kadinlar ile STEM alanlarinda egitim almis kadinlar i¢in
bu tiir islerin 6nemli bir firsat teskil ettigi vurgulanmaktadir (Collett ve ark., 2022). Tirkiye'de dijital
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girisimcilik ve yenilik¢ilik alaninda kadinlara ve genclere yonelik destek programlar1 -Tekno-
Girisimcilik Hibe Programi ve Kadin Girisimceiler Yarismasi gibi girisimler- dijital kapsayiciligi
tesvik etmekte ve esit firsatlar olusturmay1 hedeflemektedir (Balcioglu, 2024). Bu tiir programlar,
kadinlarin teknoloji kullanicisi, teknoloji iireticisi ve yenilik¢isi olarak dijital ekonomiye dahil
edilmesini desteklemektedir (Scherling, 2024).

Istihdam

Dijital ekonominin kadin istihdami tizerindeki etkisi, firsatlar ve riskler barindiran karmasik bir tablo
ortaya koymaktadir. Uzaktan caligma ve esnek caligma saatleri, kadinlarin zamanlarini daha iyi
yonetmelerine ve orantisiz bicimde tlistlendikleri {icretsiz bakim isinin stresini azaltmalarina yardimci
olabilmektedir. Dijital ekonomide kadin istihdamu, ticret seffafligini artirarak ve esit is icin esit licret
sunarak toplumsal cinsiyet licret ugurumunun kapatilmasina da katki saglayabilmektedir (Ahmad ve
ark., 2024).

Dijital ekonomide girisimcilik, egitime erisim ve toplumsal cinsiyet esitligini destekleyen politikalar
kadinlarin dijital sektorlerde calismasina elverisli bir iklim olusturabilmektedir. Ancak kisith finansal
kaynaklar, yetersiz cocuk bakimi destegi ve Onyargili is diizenlemeleri gibi yapisal engeller,
kadinlarin dijital is giiciine katilimini ve ilerlemesini kisitlamaya devam etmektedir (Ahmad ve ark.,
2024). Bu durum, Tirkiye'nin dijital ekonomi politikalarinda yapisal cinsiyet engellerini dogrudan
hedef alan miidahalelerin gelistirilmesini zorunlu kilmaktadir (Balcioglu, 2024).

Dijital ¢agin diinya genelinde gelir dagilimindaki esitsizligi artiracagi inkar edilemez bir gercektir;
bu nedenle hiikiimetlerin ve kuruluslarin dijital doniisiimiin isletmeler {izerindeki olumsuz etkisini en
aza indirecek diizenleyici bir rol iistlenmesi gerekmektedir (Korkut ve Varallyai, 2024). Dijital
teknolojiler, uzaktan calisma ve ¢evrimici platformlar araciligiyla yiiriitiilen isler gibi tamamen yeni
standart dis1 ¢calisma bigimlerini miimkiin kilmistir (OECD, 2019) ancak bu yeni ¢aligma bi¢imleri,
kadinlar1 hem firsatlar hem de riskler agisindan orantisiz bigimde etkilemektedir.

Ev tabanli ¢alisma icin yeni firsatlarin ortaya ¢ikmasi umut verici goriinse de bu durumun
sosyoekonomik diglanmay1 pekistirebilecegi de vurgulanmaktadir (Bashir ve ark., 2021). Bu elestirel
gozlem, uzaktan ¢alismanin kadinlar i¢in ger¢ek anlamda giiclendirici olabilmesi i¢in ¢ocuk bakima,
esit licret ve kariyer ilerleme firsatlarina iliskin yapisal sorunlarin es zamanli olarak ele alinmasi
gerektigini ortaya koymaktadir (Ahmad ve ark., 2024; Pawar ve Babacan, 2025).

Dijital finansal kapsayicilik, kadin refahinin giiclendirilmesinde 6ne ¢ikmaktadir. Dijital finansal
hizmetlere erisimde kadinlarin giicliik yasadigi, ancak egitimli ve becerikli kadinlarin okuma yazma
bilmeyen ve diisiik beceri diizeyine sahip kadinlara kiyasla bu giicliiklerle daha az karsilastigi
goriilmektedir. Hiikiimet, 6zel sektor ve goniillii sektoriin, Ulusal Dijital Okuryazarlik Misyonu gibi
politika girisimleri araciligiyla dijital okuryazarligi tesvik etmek i¢in is birligi yapmasi gerekmektedir
(Sinha ve Nayak, 2024).

Mikro finans ve Islami mikro finans uygulamalari da kadin giiclenmesinde 6nemli bir rol
iistlenmektedir. Islami mikro finans aracilifiyla krediye erisimin, kadinlarin hane harcamalarina,
saglik hizmetlerine ve egitime kaynak ayirma kapasitesini artirdig1 goriilmektedir (Osman, 2023).
Toplumsal cinsiyet gelisim gostergeleri ile kadinlar i¢in dijital finansal kapsayicilik arasindaki pozitif
korelasyon (Osman, 2023), dijital finansal hizmetlere erisimin kadin refahi {izerindeki doniistiiriicii
etkisini agik¢a ortaya koymaktadir. Tiirkiye'de de dijital bankacilik ve fintech alanindaki gelismeler
(Balcioglu, 2024), kadinlarin finansal hizmetlere erisimini kolaylagtirma potansiyeli tasimaktadir.
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Saghk Hizmetlerine Erisim

FemTech, dijital saglik endiistrisinde bir doniisiimii temsil eden ve kadinlara 6z-bilgi araglar1 sunan
bir kavram olarak tanimlanmaktadir. FemTech, bir yanda dijital saglik endiistrisinde bir zafer olarak
konumlandirilirken, 6te yanda elestirel bir perspektiften de degerlendirilmesi gereken bir ikili yapiya
sahiptir (Scherling, 2024).

Telehealth, edtech, blok zinciri ve yapay zeka gibi teknolojiler, kadinlarin giiglenmesinde ve
yasamlarinin iyilestirilmesinde kritik bir rol iistlenebilir. Yapay zekada toplumsal cinsiyet esitligini
saglamak i¢in, gelistirme ve kodlama gibi 6nemli rollerde daha fazla kadinin istthdam edilmesi ve
yapay zeka sistemlerinin daha kapsayici hale getirilmesi gerekmektedir (Adeola ve ark., 2023).
Tiurkiye'de dijital saglik alanindaki gelismeler, Toplum 5.0'n saglik boyutuyla dogrudan
ortismektedir. Tiirkiye’de Merkezi Hekim Randevu Sistemi (MHRS) gibi platformlar araciliiyla
vatandaglarin ¢evrimigi tibbi randevu alabilmesi saglanmistir. E-Nabiz platformu, bireylerin kendi
saglik verilerine erisimini kolaylastirarak hasta giliclenmesini desteklemektedir ve Toplum 5.0'in
insan merkezli saglik vizyonuyla uyum i¢indedir (Balcioglu, 2024).

Yapay zekanin kadin sagligi alanindaki uygulamalar1 hem 6nemli firsatlar hem de ciddi riskler
barindirmaktadir. Yapay zeka destekli tani sistemleri ve teletip uygulamalari, kadinlarin saglik
hizmetlerine erisimini koklii bicimde iyilestirebilir (Bashir ve ark., 2021). Ancak yapay zeka
sistemlerindeki algoritmik onyargi, kadin saglig1 verilerinin yetersiz temsili nedeniyle tan1 ve tedavi
stireclerinde esitsizliklere yol agabilmektedir (Collett ve ark., 2022; Adeola ve ark., 2023).

SONUC

Toplum 5.0'm insan merkezli ve kapsayict vizyonu, kadin refahinin dijital doniisiimiin her boyutuna
entegre edilmesini zorunlu kilmaktadir (Akin ve ark., 2021; Er ve ark., 2021; Ystgaard ve Moor,
2023). STEM egitimindeki toplumsal cinsiyet ugurumunun kapatilmasi (Scherling, 2024; Collett ve
ark., 2022), dijital 6grenme platformlarina esit erisimin saglanmasi1 (OECD, 2019; Bashir ve ark.,
2021), uzaktan calisma ve dijital girisimcilik firsatlarinin yapisal engellerden arindirilmasi (Ahmad
ve ark., 2024; Pawar ve Babacan, 2025), FemTech ve yapay zeka destekli saglik hizmetlerinin
kapsayict bicimde tasarlanmasi (Scherling, 2024; Adeola ve ark., 2023), algoritmik Onyargiyla
miicadele edilmesi (Collett ve ark., 2022; Walshe ve ark., 2020) bu biitiinciil yaklagimin temel
bilesenlerini olusturmaktadir.

Tiirkiye 6zelinde degerlendirildiginde, e-devlet hizmetleri, dijital girisimcilik programlar1 ve KADES
gibi uygulamalar umut verici adimlar olarak 6ne ¢ikmaktadir (Balcioglu, 2024). Ancak STEM
egitimindeki ucurum (Scherling, 2024) ve dijjital finansal kapsayicilik alanindaki yapisal engeller
(Sinha ve Nayak, 2024), Tiirkiye'nin Toplum 5.0 vizyonunu gercek anlamda kapsayici kilmak icin
asmasi gereken kritik zorluklari temsil etmektedir. Toplum 5.0'in "toplum i¢in teknoloji" felsefesi (Er
ve ark., 2021), ancak kadinlar dahil tiim toplumsal kesimlerin bu donilisiimden esit bigimde
yararlandigi, dijital ugurumun kapatildigi ve teknolojik tasarim siireclerine genis bir katilimin
saglandig1 bir yapida gercek anlamini kazanabilecektir (Ystgaard ve Moor, 2023; Ystgaard ve ark.,
2023; Walshe et al., 2020).
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Abstract

The World Health Organization emphasizes the importance of sustainable nutrition. Malnutrition is
a preventable problem and investments in nutritional therapy play a life-saving role for patients. This
retrospective study aimed to evaluate the adequacy levels of general, specialized celiac, and diabetes
menus offered at a hospital in Istanbul, Tiirkiye. One year's menu plan was examined based on FDA,
EFSA, and TDG-2022 guidelines in terms of energy, macro-micronutrient, and fiber content. The
analysis revealed statistically significant differences in the nutritional profiles of the menus between
seasons (p=0.001). While NRF20.3 scores showed no significant change throughout the year for all
menus and meals, LIM3 scores for the breakfast meal in the spring were to be significantly higher
than those of other menus (p=0.001). The energy content of the general menus ranged between 1621-
1663 kcal, and these values found to be higher than the national TDG-2022 standards, rather than
international guidelines. In addition, the daily potassium, calcium, magnesium, and fiber content of
the menus fell below both the TDG-2022 and EFSA recommendations. This situation attributed to
the menus containing more meat products seasonally and fewer vegetables, fruits, and dairy products.
Furthermore, the sodium and phosphorus levels in the menus were to be above the reference values.
In conclusion, the nutritional profile of the examined hospital menu was to be not fully compliant
with TDG-2022, exhibiting high energy, fat, and sodium content, and low calcium and fiber values.
These imbalances may increase the risk of malnutrition in hospitalized patients, and the
incompatibility of the menus with sustainable nutrition principles emerges as an area requiring
improvement in terms of both individual health and environmental sustainability.

Keywords: hospital menu, nutrient intake, sustainable nutrition.
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BiR HASTANENIN FARKLI MENULERININ BESIN PROFILININ BESLENME
KILAVUZLARINA GORE DEGERLENDIRILMESI

Ozet

Diinya Saglik Orgiitii, yetersiz beslenmenin &nlenebilir bir sorun oldugunu ve hastalarin beslenme
tedavilerine yapilan yatirimlarin hayat kurtarict bir rol oynadigini vurgulayarak siirdiiriilebilir
beslenmenin 6nemine dikkat ¢ekmektedir. Bu dogrultuda gergeklestirilen retrospektif ¢alisma,
Istanbul’da bir hastanede sunulan genel, dzel ¢dlyak ve diyabet meniilerinin yeterlilik diizeyleri
mevsimsel olarak degerlendirmesi amacglanmistir. Bir yillik menii verileri; enerji, makro-mikro besin
ogeleri ve lif igerigi agisindan FDA, EFSA ve TDG-2022 (TUBER) rehberlerine gore analiz
edilmistir. Yapilan analizler sonucunda, meniilerin besin profillerinde mevsimler arasinda istatistiksel
olarak anlamli farkliliklar oldugu goriilmiistiir (p=0.001). Tiim menii ve 6giinler i¢in NRF20.3
puanlar1 y1l genelinde anlamli bir degisim goriilmezken, ilkbahar déneminde kahvalt1 6&iinti i¢in
genel meniilerin LIM3 puanlarinin diger meniilere gére anlamli derecede daha yiiksek oldugu
saptanmistir (p=0.001). Genel meniilerin enerji igerigi 1621-1663 kcal arasinda degismekte olup, bu
degerlerin uluslararasi1 rehberlerden ziyade ulusal TDG-2022 standartlarina gore yiiksek oldugu
saptanmistir. Buna ek olarak meniilerin giinliik potasyum, kalsiyum, magnezyum ve lif iceriklerinin
hem TDG-2022 hem de EFSA oOnerilerinin altinda kalmasidir. Bu durum, meniilerin mevsimsel
olarak daha fazla et iirlinii; buna karsin daha az sebze, meyve ve siit iirlinii i¢ermesiyle
iliskilendirilmistir. Ayrica meniilerdeki sodyum ve fosfor miktarlarinin referans degerlerin iizerinde
oldugu goriilmiistiir. Sonug olarak, incelenen hastane meniisiiniin besin profilin TDG-2022 ile tam
uyumlu olmadigy, yiiksek enerji, yag ve sodyum icerigi ile diisiik kalsiyum ve lif degerleri oldugu
goriilmiistiir. Bu dengesizlikler hastanede yatan hastalarda malniitrisyon riskini artirabilecegi gibi,
meniilerin siirdiirtilebilir beslenme ilkeleriyle uyumsuzlugu hem bireysel saglik hem de cevresel
stirdiiriilebilirlik acisindan 1iyilestirilmesi gereken bir alan olarak ortaya ¢ikmaktadir.

Anahtar Kelimeler: hastane meniisii, besin 6gesi alim, siirdiiriilebilir beslenme.
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Abstract

Pancreatic lymphangiomas are quite rare benign cystic lesions and are usually detected incidentally.
These lesions, reported in less than 1% of cases in the literature, pose diagnostic difficulties as they
are difficult to distinguish from malignant cystic lesions using imaging techniques. This presentation
reports a case of an incidentally detected pancreatic lymphangioma in a 56-year-old male patient with
a history of renal cell carcinoma and prostate adenocarcinoma. In the differential diagnosis, the
possibility of a metastatic mass and intraductal papillary mucinous neoplasm (IPMN) was evaluated;
however, advanced imaging and interventional diagnostic methods could not rule out malignancy.
Therefore, the patient underwent laparoscopic left pancreatectomy and splenectomy. The
postoperative period was uneventful, and histopathological examination reported the lesion as
pancreatic cystic lymphangioma. This case highlights the necessity of considering benign lesions in
the differential diagnosis, even in patients with a history of malignancy.

Introduction

Lymphangiomas are benign malformations of the lymphatic system, most commonly occurring in the
head and neck region and more prevalent in childhood. Their incidence is reported to be
approximately 1/100,000 (1,2). Intra-abdominal lymphangiomas are quite rare and are more
commonly found in the mesentery or retroperitoneal space (2). Pancreatic lymphangiomas constitute
the rarest subgroup of intra-abdominal lymphangiomas, and only a limited number of cases have been
reported in the literatiire (3). Pancreatic lymphangiomas are mostly asymptomatic and are detected
incidentally; however, when they grow, they can cause abdominal pain, nausea and other nonspecific
symptoms (3,4). Although ultrasound is used as the first step in diagnosis, computed tomography and
magnetic resonance imaging are more valuable in assessing the size of the lesion and its relationship
with surrounding structures (2,4). However, pancreatic lymphangiomas can be similar to intraductal
papillary mucinous neoplasms (IPMN) and other cystic pancreatic neoplasms in terms of imaging
findings, making differential diagnosis difficult (5,6).

A definitive diagnosis is usually only possible following histopathological and immunohistochemical
examination after surgical resection. Lymphangiomas are typically characterised by CD31/CD34
positivity and a low proliferation index (7). Therefore, it is important to consider pancreatic cystic
lymphangiomas in the differential diagnosis, especially in patients with a history of malignancy, as
imaging findings may be confused with malignant lesions. This case presentation describes a rare
pancreatic lymphangioma case with a history of malignancy in two separate organs, which was
detected incidentally and confirmed by surgical resection.
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Case Presentation

A 56-year-old male patient was referred to our center after masses were detected in the pancreas and
liver during external investigations, despite no weight loss or impaired oral intake during follow-up.
The patient, who had no active complaints and had a history of diabetes mellitus (DM), was in good
functional condition, with an Eastern Cooperative Oncology Group Performance Status (ECOG PS)
score of 1. His medical history revealed that he had undergone a right nephrectomy for renal cell
carcinoma three years ago and had been diagnosed with prostate adenocarcinoma one year later. The
patient, who had undergone definitive radiotherapy for prostate cancer, was in remission at the time
of referral. No abnormalities were detected in the physical examination of the right flank region, apart
from a surgical scar. Laboratory tests showed that the complete blood count, biochemical parameters,
and tumour markers (CEA, CA 19-9, and PSA) were within normal ranges. Triphasic abdominal-
pelvic computed tomography (CT) scan revealed a hypodense nodular lesion approximately 2 cm in
diameter at the level of the pancreatic body, accompanied by dilation of the Wirsung duct in the tail
segment (Figure 1). Magnetic resonance imaging (MRI) revealed two lesions (simple cyst?,
haemangioma?) measuring 13x10 mm and 16x11 mm in size in the subcapsular area at the level of
liver segment VI, showing no diffusion restriction; In the body-tail junction of the pancreas, a cystic
lesion measuring 18x18 mm was detected, which was hyperintense on T2-weighted images,
hypointense on T1-weighted images, peripherally mildly enhanced on contrast-enhanced sequences,
thin-walled, thought to be associated with the pancreatic duct, and consistent with IPMN. The
Wirsung duct was prominent proximal to this level (Figure 2,3). An 18F-fluorodeoxyglucose
positron emission tomography/computed tomography (FDG PET/CT) scan was planned for the
patient, who had previously been diagnosed with two malignancies, considering the possibility of
metastasis from the primary tumours. The FDG PET/CT reported low-level FDG uptake (SUVmax:
2) in a 28 mm hypodense cystic lesion in the body of the pancreas. In the differential diagnosis,
metastasis of primary tumours and IPMN were considered, and a biopsy was planned using
endosonographic ultrasound (E-USG). The E-USG examination revealed a 25%20 mm mass
containing a solid component in the body of the pancreas, and the fine needle aspiration biopsy was
reported as benign. However, due to the presence of a solid component and possible involvement of
the main duct, surgical treatment was recommended. Following vaccination against encapsulated
bacteria two weeks prior to surgery in preparation for a possible splenectomy, laparoscopic left
pancreatectomy and splenectomy were performed. No complications developed in the postoperative
period, and the patient was discharged on the fifth day having made a full recovery. The
histopathological examination of the surgical specimen reported that the lesion in the body of the
pancreas was consistent with a cystic lymphangioma, and it was noted that there was no tumour
involvement in the surgical margin or capsule. In immunohistochemical staining, CD34 was positive,
the Ki-67 index was 1%, and synaptophysin and chromogranin A were negative.

Discussion

Cystic lymphangiomas of the pancreas are extremely rare, benign lesions. First described in the
literature by Koch in 1913, pancreatic lymphangioma accounts for less than 1% of all lymphangiomas
(8). Cystic lesions within the pancreas, however, account for only approximately 0.2 percent of cases
(9). Although these lesions frequently appear during childhood, they are also rarely seen in adults and
are generally reported slightly more often in women (5). They are typically localised in the tail of the
pancreas and exhibit a multicystic structure; more rarely, they may be localised in the head or body
(5). Cysts are usually asymptomatic and are detected incidentally during imaging performed for other
reasons. However, if a cystic lymphangioma reaches a large size, it can cause symptoms such as
abdominal pain, nausea, and vomiting by pressing on neighbouring organs. Cases are generally
asymptomatic and are detected incidentally during imaging performed for other reasons. However, if
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the cystic lymphangioma reaches large sizes, it can cause symptoms such as abdominal pain, nausea,
and vomiting by pressing on neighbouring organs. Our case is one of these rare cases in the literature
and presented as a multicystic lesion located in the distal pancreas.

It is difficult to establish a definitive diagnosis of pancreatic cystic lesions using cross-sectional
imaging. Preoperative diagnosis of cystic lymphangiomas is particularly difficult due to the non-
specific nature of imaging findings. CT and MRI can demonstrate the cystic structure of the lesion,
its septa, and its effect on neighbouring structures. However, these findings are not specific for
differential diagnosis between lymphangioma and other cystic lesions such as pseudocysts, serous
cystadenomas, and mucinous cystic neoplasms (10). In this case, it was initially thought that the cystic
lesion in the pancreas could be IPMN or a metastatic cyst, but a definitive diagnosis could not be
reached with triphasic CT and MRI. In this situation, fine needle aspiration under E-USG guidance
(E-USG-FNA) was used as an important diagnostic method. E-USG-FNA can contribute to the
differentiation between benign and malignant lesions by enabling cytological and biochemical
analysis of the cyst contents in the evaluation of pancreatic cysts (4). In particular, analysis of tumour
markers and amylase levels in cyst fluid may provide clues about the type of lesion. The literature
reports that fluid obtained by aspiration with E-USG-FNA, which appears cheesy (milky white in
appearance) and contains high triglyceride levels and abundant lymphocytes and macrophages, may
be characteristic of pancreatic lymphangioma. Insufficient aspiration in the presence of thick cystic
contents or the inability to detect specific findings in cytopathological examination makes it difficult
to confirm the diagnosis (11). The absence of malignant cells detected by E-USG-FNA in our case
does not conclusively prove that the lesion is benign. Although there are reports in the literature of
cases where a definitive preoperative diagnosis of lymphangioma was made using E-USG-FNA (12),
in most cases, the final diagnosis of cystic lymphangiomas can only be made after surgical resection,
through histopathological examination (13). Therefore, considering the limitations of radiological and
minimally invasive methods, surgical exploration may be required if diagnostic uncertainty persists.

The presence of multiple malignancies in a patient's history should raise the possibility of metastasis
in a newly detected pancreatic lesion and should be carefully evaluated. Although metastasis in the
pancreas is rare, autopsy series have reported that 3—12% of malignant lesions are metastatic foci
(14). In our case, the presence of multiple malignancies in the patient's history suggested that the
cystic lesion detected by imaging could primarily be a malignant process. This prolonged the
diagnostic process and made it difficult to confirm that the lesion was a benign lymphangioma in the
preoperative period. Therefore, it was initially thought that the lesion could be a metastatic lesion or
one of the cystic neoplasms of the pancreas. Minimally invasive methods such as E-USG-FNA were
applied during the clinical evaluation process, but no findings were obtained to confirm the diagnosis.
There is no specific case series in the literature regarding the management of pancreatic cysts in
patients with a history of multiple malignancies; it has been reported that adult pancreatic
lymphangiomas may develop in association with other underlying pathologies. It has been suggested
that obstruction of lymphatic flow as a result of a malignant process, surgical intervention, or
radiotherapy may contribute to the formation of acquired lymphangiomas (15). In this context, in our
case, the patient's previous oncological treatments may have paved the way for the emergence of the
lesion by disrupting lymphatic drainage in the pancreatic region.

Renal cell carcinoma (RCC) ranks among the tumours with the highest potential for pancreatic
metastasis (16). Therefore, a newly emerging lesion in the pancreas in patients with a history of RCC
or other malignancies may initially be interpreted as a metastasis. In the presented case, the patient's
history of two different primary malignancies (RCC three years ago, prostate adenocarcinoma two
years ago) influenced the diagnostic process. Initial radiological examinations revealed a cystic mass
in the body of the pancreas, which, given the patient's history of renal cell carcinoma, suggested the
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possibility of a metastatic focus. The literature emphasises that imaging findings of pancreatic cystic
lymphangiomas may mimic primary or metastatic malignant lesions (17). This complicates the
diagnostic process, particularly in patients with a history of malignancy. However, the possibility that
such cystic lesions may be benign should be considered, and the diagnosis should be carefully
confirmed to exclude this possibility.

The treatment plan for pancreatic cystic lymphangiomas is determined by considering a wide range
of factors, such as the size of the lesion, the presence of symptoms, its growth potential, and suspicion
of malignancy. Particularly when large in size, they can mimic pancreatic cystadenomas or pancreatic
carcinomas due to abdominal pain, mass effect, and cystic structures. In our case, the lesion, combined
with the patient's previous history of cancer, raised suspicion of malignancy, and the decision to
operate was supported by this suspicion. In cases of diagnostic uncertainty, surgical resection may be
the only way to determine whether the lesion is benign. As reaching a definitive preoperative
diagnosis remains limited in the literature and the possibility of potential malignancy in the patient
needs to be ruled out, surgical resection is preferred in most cases (17). Even in some cases where
lymphangioma diagnosis has been established by E-USG-FNA, surgical excision has been
recommended to ensure complete cure and prevent recurrence risk (18). Nabil et al. emphasised that
in their case, a pancreatic lymphangioma that was completely drained using E-USG recurred after a
period of time, thus highlighting that this method does not provide a definitive cure (18). In this case,
several critical factors influenced the decision to proceed with surgery. Firstly, the cystic lesion grew
from 16 mm to 21 mm within a short period of time. Furthermore, a solid component was observed
within the lesion, and a distinct thickening was detected in the main pancreatic duct behind the mass.
These findings have raised concerns that the cyst may be an IPMN or a malignant tumour with cystic
degeneration. Although the E-USG-FNA result did not indicate malignancy, surgical exploration and
resection were indicated due to the above risk factors. The literature also states that a definitive
diagnosis of pancreatic lymphangioma can only be made by surgical resection and that this procedure
is also the curative treatment for the disease (17). When performing surgical resection, it is important
to completely remove the lesion; cases of recurrence have been reported in cases of incomplete
resection (3). Similarly, in the case presented by Yiiceyar and colleagues, no recurrence was observed
during a 2-year follow-up after complete removal of the lesion (17). In our case, complete resection
was achieved with tumour-negative surgical margins, and no recurrence was detected during the 18-
month follow-up.

Nowadays, laparoscopic left pancreatectomy is commonly performed for lesions located in the tail
and body of the pancreas. With the development of minimally invasive surgery, the laparoscopic
approach can be safely preferred in suitable cases in pancreatic surgery. The literature has
demonstrated that laparoscopic distal pancreatectomy yields oncological outcomes similar to those
of open surgery, but is associated with significantly less blood loss, shorter hospital stays, and faster
recovery (19). Borja-Cacho and colleagues emphasised that the morbidity of laparoscopic distal
pancreatectomy is similar to that of open surgery, but significantly reduces the length of hospital stay
(20). In the presented case, as the mass was located in the distal pancreas, laparoscopic distal
pancreatectomy and splenectomy were preferred. Thanks to this minimally invasive approach, no
significant postoperative complications developed in our patient; the patient was discharged on the
5th day with good oral intake, minimal pain and without complications.

Conclusion
Newly detected pancreatic masses, particularly in patients with a history of malignancy, can pose

challenges in distinguishing between malignant and benign lesions. As in this case, when imaging
and interventional methods fail to provide a definitive diagnosis, surgical resection provides both
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diagnostic accuracy and a curative approach. In this context, it should be remembered that rare benign
pathologies should not be overlooked in the differential diagnosis.

Figure 1. Triphasic abdominopelvic computed tomography (CT) images demonstrating the
pancreatic lesion (arrows).

(A) Axial contrast-enhanced CT image shows a hypodense nodular lesion at the pancreatic body
(arrow).

(B) Coronal reformatted CT image demonstrates the same hypodense lesion, accompanied by
dilatation of the main pancreatic duct (Wirsung) extending toward the tail segment (arrow).
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Figure 2. T2-weighted magnetic resonance images depicting the pancreatic cystic lesion (arrows).
(A) Axial and (B) Coronal T2-weighted sequences demonstrate a well-defined cystic lesion situated
at the body—tail junction of the pancreas. The lesion is markedly hyperintense on T2-weighted
imaging, contains fine internal septations, and shows subtle peripheral enhancement on post-contrast
sequences.
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Figure 4. Histopathological features of the surgical specimen consistent with cystic lymphangioma
adjacent to normal pancreatic tissue (H&E stain). The section demonstrates numerous thin-walled
cystic spaces of varying size, lined by a flattened endothelial layer, and separated by fibrous
septa containing lymphoid aggregates and small vascular channels. Some cystic spaces
contain proteinaceous or eosinophilic material. This multicystic architecture and endothelial lining
are characteristic features of cystic lymphangioma.

References

1. Chung MA, Brandt ML, St-Vil D, Yazbeck S. Mesenteric cysts in children. J Pediatr Surg.
1991 Nov;26(11):1306-8.

2. Lal A, Gupta P, Singhal M, et al. Abdominal lymphatic malformation: Spectrum of imaging
findings. Indian J Radiol Imaging. 2016;26(4):423-428.

3. Losanoff JE, Richman BW, El-Sherif A, Rider KD, Jones JW. Pancreatic lymphangioma. J
Am Coll Surg. 2003;196(4):598-603.

4. Viscosi F, Fleres F, Mazzeo C, Vulcano I, Cucinotta E. Cystic lymphangioma of the pancreas:
a hard diagnostic challenge between pancreatic cystic lesions—review of recent literature.
Gland Surg. 2018;7(5):487-493.

5. Xiao J, Shao Y, Zhu S, He X. Characteristics of adult abdominal cystic Lymphangioma: a
single-center Chinese cohort of 12 cases. BMC Gastroenterol. 2020;20(1):244.

6. Adsay NV. Cystic lesions of the pancreas. Mod Pathol. 2007;20(S1):S71-S93.

7. de Perrot M, Rostan O, Morel P, Le Coultre C. Abdominal lymphangioma in adults. Eur JSurg
Oncol. 2000;26(5):479-85.

65
February 18-20, 2026 Bangkok, Thailand Proceedings Book



BILTEK CONFERENCE-XIV

14th INTERNATIONAL SYMPOSIUM ON CURRENT DEVELOPMENTS IN SCIENCE,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

TECHNOLOGY AND SOCIAL SCIENCES

Sohn BK, Cho CH, Chae HD. Cystic lymphangioma of the pancreas. J Korean Surg Soc.
2011;81(2):141-145.

Carvalho D, Costa M, Russo P, Simas L, Baptista T, Ramos G. Cystic pancreatic
lymphangioma — diagnostic role of endoscopic ultrasound. GE Port J Gastroenterol.
2016;23(5):254-258.

Jiménez-Gutiérrez JM, Alonso-Larraga JO, Villegas-Gonzalez LF, Ortega-Caballero AY.
Lymphangioma of the pancreas diagnosed through endoscopic ultrasound-guided fine-needle
aspiration biopsy: A case report. Rev Gastroenterol Mex. 2024;89(4):539-541.

Dries AM, McDermott J. Diagnosis of cystic lymphangioma of the pancreas with endoscopic
ultrasound-guided fine needle aspiration. Am J Gastroenterol. 2008 Apr;103(4):1049-50.

Hussain I, Ang TL. Cystic pancreatic lymphangioma diagnosed with endoscopic ultrasound-
guided fine needle aspiration. Endosc Ultrasound. 2017 Mar-Apr;6(2):136-139.

Visser BC, Yeh BM, Qayyum A, Way LW, McCulloch CE, Coakley FV. Characterization of
cystic pancreatic masses: relative accuracy of CT and MRI. AJR Am J Roentgenol. 2007
Sep;189(3):648-56.

Adsay NV, Andea A, Basturk O, Kilinc N, Nassar H, Cheng JD. Secondary tumors of the
pancreas: an analysis of a surgical and autopsy database and review of the literature. Virchows
Arch. 2004 Jun;444(6):527-35.

Colovic RB, Grubor NM, Micev MT, Atkinson HD, Rankovic VI, Jagodic MM. Cystic
lymphangioma of the pancreas. World J Gastroenterol. 2008;14(44):6873-6875.

Metastatic renal cell carcinoma to the pancreas and other sites—a multicenter retrospective
study, Duarte, Cassandra et al., eClinicalMedicine, Volume 60, 102018.

Yuceyar S, Kapan M, Ozben V, Erturk S, Aydin I, Kepil N. Pancreatic cystic lymphangioma:
report of a case. Turk J Gastroenterol. 2009;20(3):228-30.

Mansour NM, Salyers WJ Jr. Recurrence of a pancreatic cystic lymphangioma after diagnosis
and complete drainage by endoscopic ultrasound with fine-needle aspiration. JOP. 2013 May
10;14(3):280-2.

Chung JC, Kim HC, Song OP. Laparoscopic distal pancreatectomy for benign or borderline
malignant pancreatic tumors. Turk J Gastroenterol. 2014;25(Suppl 1):162-6.

Borja-Cacho D, Al-Refaie WB, Vickers SM, Tuttle TM, Jensen EH. Laparoscopic distal
pancreatectomy. J Am Coll Surg. 2009 Dec;209(6):758-65; quiz 800.

66

February 18-20, 2026 Bangkok, Thailand Proceedings Book



BILTEK CONFERENCE-XIV

14th INTERNATIONAL SYMPOSIUM ON CURRENT DEVELOPMENTS IN SCIENCE,
TECHNOLOGY AND SOCIAL SCIENCES

SENSORY EVALUATION OF GLUTEN-FREE FRESH PASTA FORMULATED WITH
ODOR-REMOVED LYOPHILIZED FISH POWDER

Ozlem EMIR COBAN

Prof. Dr., Firat Universitesi, Su Uriinleri Fakiiltesi, Elaz1g 23119, Tiirkiye

Orcid: 0000-0003-1388-0740

Hiilya GUL

Prof. Dr., Siileyman Demirel Universitesi, Gida Miihendisligi, 32000, Isparta, Tiirkiye
Feray CAGIRAN YILMAZ

Dog. Dr., Dicle Universitesi, Beslenme ve Diyetetik Béliimii, Diyarbakir, Tiirkiye
Tuba OKUTAN

Dr., Firat Universitesi, Fen Fakiiltesi, Elaz18, 23119 Tiirkiye

Miicahit EROGLU

Dog. Dr., Firat Universitesi, Su Uriinleri Fakiiltesi, Elazig 23119, Tiirkiye

ilhan Firat KILINCER

Dr. Ogr. Uyesi, Firat Universitesi, Adli Bilisim Miihendisligi, Elazig, 23119 Tiirkiye

Abstract

The inclusion of fish meat in gluten-free products is a promising approach to enhance nutritional
value, but consumer acceptance is often limited due to fishy odor and texture changes. This study
investigated the sensory properties of gluten-free fresh pasta enriched with deodorized lyophilized
fish powder. Rainbow trout (Oncorhynchus mykiss) and sea bass (Dicentrarchus labrax) minced meat
was processed under aseptic conditions and deodorized using controlled washing and draining with
vinegar. The deodorized minced meat was lyophilized and stored at 4°C for use in pasta. Gluten-free
pasta samples were prepared fresh with the addition of 0% (control), 5%, and 10% lyophilized fish
powder. Sensory properties such as homogeneity, color, pasta aroma, elasticity, firmness, fishy odor,
and fishy taste were evaluated using a 9-point hedonic scale and analyzed by ANOVA. The results
showed that deodorization effectively suppressed fish odor in all gluten-free fresh pastas, thus
maintaining sensory acceptance even at high additive rates such as 10%. These findings support the
potential of deodorized lyophilized fish powder as a functional ingredient in gluten-free fresh pasta,
enabling odor control with minimal nutrient loss and preserving consumer acceptance.

Keywords: Fish powder, gluten-free fresh pasta, lyophilization, odor removal.

*This study was supported by the Scientific and Technological Research Council of Turkey
(TUBITAK-2230495)

KOKUSU GIDERILMIS LIYOFILIZE BALIK TOZU ILE FORMULE EDILMIS
GLUTENSIZ TAZE MAKARNANIN DUYUSAL DEGERLENDIRMESI

Ozet

Balik etinin gliitensiz {irtinlere dahil edilmesi, besin degerini artirmak i¢in umut verici bir yaklasimdir,
ancak tiiketicilerin kabulii genellikle balik kokusu ve doku degisiklikleri nedeniyle smirlidir. Bu
calisma, kokusu giderilmis liyofilize balik tozu ile zenginlestirilmis gliitensiz taze makarnalarin
duyusal ozelliklerini arastirmistir. Gokkusagr alabaligi  (Oncorhynchus mykiss) ve levrek
(Dicentrarchus labrax) kiymalari, aseptik kosullar altinda islenmis ve sirke kullanilarak kontrollii
yikama ve siizme islemleriyle kokusu giderilmistir. Kokusu giderilmis kiymalar, liyofilize edilerek
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makarnalarda kullanilmak iizere 4°C'de depolanmistir. Glutensiz makarna 6rnekleri %0 (kontrol), %5
ve %10 liyofilize balik tozu ilavesiyle taze olarak hazirlanmistir. Homojenlik, renk, makarna aromasi,
elastikiyet, sertlik, balik kokusu ve balik tadi gibi duyusal 6zellikler 9 puanlik hedonik O6lgek
kullanilarak degerlendirilmis ve ANOVA ile analiz edilmistir. Sonuclar, koku gidermenin tiim
glutensiz taze makarnalarda balik kokusunu etkili bir sekilde bastirdigini ve boylece %10 gibi yiiksek
katki oranlarinda bile duyusal kabulii korudugunu gostermistir. Bu bulgular, kokusu giderilmis
liyofilize balik tozunun gliitensiz taze makarnada fonksiyonel bir bilesen olarak potansiyelini
desteklemekte, minimum besin kayb1 ile koku kontroliinii miimkiin kilmakta ve tiiketici kabuliinii
korumaktadir.

Anahtar Kelimeler: Balik tozu, glutensiz taze makarna, liyofilizasyon, koku giderme.

* Bu calisma, Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK-2230495) tarafindan
desteklenmistir.
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Abstract

Recently, organic practices have demonstrated enormous potential in the use of microorganisms to
produce high-quality protein sources such as Single-Cell Proteins (SCP) from different groups of
microorganisms, including algae, bacteria, yeasts, and fungi, reducing reliance on conventional feeds
and improving industry sustainability. SCP production involves the extraction of microbial biomass
rich in protein, lipids, carbohydrates, vitamins, and minerals from various substrates. Single-Cell
Proteins (SCP) are proteins obtained from yeasts, algae, molds, and bacteria, and are an important
protein alternative for fish, animals, and humans. Turkiye is rich in aquatic plants. Duckweed is one
of the plants that can be found abundantly in natural environments. Therefore, in this study, duckweed
was determined as a substrate for obtaining SCP. Lemna minor L. a type of duckweed, will be used.
Duckweeds are perennial herbaceous plants that live in freshwater, floating on the water or partially
submerged. It is the second most important plant product in terms of protein content after soy.
Duckweed, a natural protein source, is closer to animal proteins than most other plant proteins.
Duckweed collected from nature was cleaned, dried, and SCP was obtained from this dried mass
through fermentation with Saccharomyces cerevisiae. The obtained SCP was added to grissini at
concentrations of 2%, 4%, and 6% and offered for human consumption. The sensory characteristics
of grissini enriched with duckweed SCP were determined.

In color evaluation, the addition of duckweed created a difference between the groups (p<0.001).
Group C, obtained with 4% addition, received the highest score, while 6% addition, despite a slight
darkening, scored higher than the control group. Odor scores differed between the groups (p<0.001).
Group C, obtained with 4% addition, received the highest score, while 6% addition, despite a more
intense odor, received a higher preference than group B. Significant differences were determined in
taste scores between the groups (p<0.001). Group D, containing 6% THP derived from duckweed,
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received the highest score, while 4% supplementation was determined to be at the optimum level. In
the crispness assessment, the addition of duckweed THP did not create a significant difference
between the groups (p>0.01). However, group C, with 4% supplementation, received the highest
score, while the 6% supplementation scored higher than the control group. THP supplementation did
not statistically significantly affect crispness (p>0.01). Panelists found crispness similarly palatable
in all groups, with the 4% supplementation receiving the optimum level of preference.

Keywords: Single-cell protein (THP), Duckweed (Lemna minor), grissini, sensory properties.

Saccharomyces cerevisiae KULLANILARAK SU MERCiMEGiNDEN (Lemna minor L.)
ELDE EDILEN TEK HUCRE PROTEINI (THP) ILE URETILEN GRISSINi VE DUYUSAL
ANALIZI

Ozet

Son zamanlarda organik uygulamalar, algler, bakteriler, mayalar ve mantarlar da dahil olmak tizere
farkli mikroorganizma gruplarindan Tek Hiicreli Proteinler (THP) gibi yiiksek kaliteli protein
kaynaklar1 liretmek i¢in mikroorganizmalarin kullaniminda muazzam bir potansiyel gostermis,
geleneksel yemlere olan bagimliligi azaltmis ve endiistri siirdiiriilebilirligini iyilestirmistir. SCP
iiretimi, cesitli substratlardan protein, lipit, karbonhidrat, vitamin ve mineral bakimindan zengin
mikrobiyal biyokiitlenin ¢ikarilmasini igerir. Tek Hiicreli Proteinler maya, alg, kiif ve bakterilerden
elde edilen ve baliklar, hayvanlar ve insanlar i¢in 6nemli bir protein alternatifi olan proteinlerdir.
Yurdumuz su bitkileri bakimindan zengindir. Su mercimegi dogal ortamlarda bol bulunabilen
bitkilerdendir. Dolayisiyla bu calismada THP elde etmek igin substrat olarak su mercimegi
belirlenmistir. Su mercimekleri tiirlerinden Lemna minor L. kullanilacaktir. Su mercimekleri tath
sularda yasayan, su iizerinde ylizen veya kismen suya batik yasayan, ¢cok yillik otsu bitkilerdir. Protein
miktar1 bakimindan soyadan sonra gelen ikinci bitkisel liriindiir. Dogal bir protein kaynagi olan su
mercimegi, diger bitkisel proteinlerin ¢coguna gdre hayvansal proteinlere daha yakindir.

Dogadan toplanan su mercimekleri temizlenmis kurutulmus ve bu kuru kitleden Saccharomyces
cerevisiae ile mayalama yoluyla THP elde edilmistir. Elde edilen THP %?2-4 ve 6 oranlarinda
grisisnilere katilmig ve insan tikketimine sunulmustur. Su mercimeginden elde edilen THP ile
zenginlestirilmis grissinilerin duyusal 6zellikleri belirlenmistir.

Renk degerlendirmesinde su mercimegi ilavesi gruplar arasinda farklilik yaratmistir (p<0,001). %4
katki ile elde edilen C grubu en yiiksek puani almis, %6 katki ise hafif koyulasmaya ragmen kontrol
grubuna gore daha yiiksek puanlanmistir. Koku puanlari, gruplar arasinda farklilik gostermistir (p<
0,001). %4 katki ile elde edilen C grubu en yiiksek puani almis, %6 katki ise yogun koku algisina
ragmen B grubuna gore daha yiiksek begeni kazanmistir. Tat puanlarinda, gruplar arasinda anlaml
farklilik oldugu belirlenmistir (p<<0,001). %6 su mercimeginden elde edilen THP igeren D grubu en
yluksek puami almis, %4 katki ise optimum kabul diizeyinde oldugu belirlenmistir. Gevreklik
degerlendirmesinde su mercimegi THP ilavesi gruplar arasinda belirgin fark yaratmamistir (p>0,01).
Ancak, %4 ilave ile elde edilen C grubu en yiiksek puan1 almis, %6 katki ise kontrol grubuna gore
daha yiiksek puanlanmistir. THP ilavesi gevrekligi istatistiksel olarak anlamli bigimde etkilememistir
(p>0,01). Panelistler gevrekligi tiim gruplarda benzer diizeyde begenmis, 6zellikle %4 katki optimum
begeni almistir.

Anahtar Kelimeler: Tek hiicre protein (THP), Su mercimegi (Lemna minor), grissini, duyusal
ozellik.
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Abstract

In this study, a comparative computational fluid dynamics (CFD) analysis was performed to assess
the predictive capabilities of commonly used Reynolds-averaged Navier—Stokes (RANS) turbulence
models for a two-dimensional backward-facing step flow at a Reynolds number of 36,000. Four
turbulence models, namely the standard k—e, RNG k—¢, realizable k—¢, and k—® SST models, were
investigated under steady, incompressible, and isothermal flow conditions. The separation and
reattachment characteristics downstream of the step were examined using streamwise velocity
contours and wall shear stress distributions.

The velocity contours revealed that all models captured the main features of the separated flow;
however, noticeable differences were observed in the size of the recirculation region and the recovery
of the velocity field. The reattachment location was quantitatively determined from the zero-crossing
of the streamwise wall shear stress along the bottom wall. The predicted reattachment lengths showed
a strong dependence on the turbulence model employed. The standard and RNG k—e models predicted
shorter reattachment lengths, while the realizable k—e model yielded intermediate results. The k—®
SST model predicted the longest reattachment length and lower post-reattachment wall shear stress
levels, indicating a more gradual redevelopment of the boundary layer.

Overall, the results highlight the significant influence of turbulence modeling on separated flow
predictions and suggest that the k—» SST model provides more physically consistent predictions for
backward-facing step flows dominated by adverse pressure gradients.

Keywords: Backward-facing step, Turbulence models, CFD, RANS, Flow separation and
reattachment, Turbulent channel flow

INTRODUCTION

Sudden expansion flows are frequently encountered in many engineering applications such as
diffusers, heat exchangers, combustion chambers, and internal cooling passages. Among these flows,
the backward-facing step (BFS) configuration has been widely used as a canonical benchmark
problem due to its well-defined flow separation and reattachment characteristics. When a fully
developed turbulent flow passes over a sudden expansion, a separation bubble forms downstream of
the step, followed by a reattachment region whose accurate prediction remains a challenge for
turbulence modeling.

The backward-facing step flow has therefore been extensively studied both experimentally and
numerically to assess the performance of turbulence models in predicting separated turbulent flows.
Early experimental investigations by Armaly et al. (1983) demonstrated that the reattachment length
strongly depends on the Reynolds number and flow conditions, providing a valuable reference for
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numerical studies. Subsequent numerical investigations have shown that Reynolds-averaged Navier—
Stokes (RANS) turbulence models may exhibit significant discrepancies in predicting separation
behavior, reattachment length, and velocity profiles in BFS flows (Driver and Seegmiller, 1985; Le
etal., 1997; Kopera et al., 2011).

Among RANS-based approaches, k—¢ family models are widely used due to their robustness and low
computational cost; however, they often struggle to accurately capture near-wall effects and adverse
pressure gradients (Launder and Spalding, 1983; Jamalabadi, 2025). In contrast, the k— shear stress
transport (SST) model combines the advantages of k—®» modeling near walls with k—€ behavior in the
free stream, offering improved predictions for separated flows (Menter, 1994; Shaheed et al., 2025).
Recent numerical studies have reported that conventional k—& models tend to overpredict the size of
the recirculation region and delay flow reattachment in backward-facing step flows, particularly under
strong adverse pressure gradients (Wilcox, 1998). Comparative investigations further indicate that
the k—» SST model generally provides more accurate predictions of wall shear stress distribution and
reattachment length, showing closer agreement with experimental measurements for turbulent
separated flows (Versteeg, 2007).

Despite the extensive literature available, the comparative performance of commonly used RANS
turbulence models in backward-facing step configurations remains an active area of research. In this
study, a comparative CFD analysis is conducted to evaluate the predictive capabilities of four widely
used turbulence models—standard k-, RNG k—¢, realizable k—e, and k—-® SST—in a two-
dimensional backward-facing step flow at a Reynolds number of 36,000. The models are assessed
based on their ability to predict flow separation, reattachment length, and velocity distributions
downstream of the step.

NUMERICAL METHOD
Geometry and Flow Configuration

The computational domain consists of a two-dimensional backward-facing step channel, as shown in
Figure 1. The inlet channel height is 0.10 m, followed by a sudden expansion with a step height of
0.01 m, resulting in an outlet channel height of 0.11 m. The total length of the computational domain
1s 0.56 m, which is sufficiently long to capture the flow separation and reattachment phenomena
downstream of the step. The flow enters the channel from the left inlet and exits through the right
outlet.

0.56
k >
Inlet T T
=>» 0.10m 0.11 ncm)lf)et
L—r& 0.01m [
e—

Figure 1. Schematic of the two-dimensional backward-facing step channel geometry and boundary
conditions.

A fully developed velocity profile is imposed at the inlet to minimize inlet effects on flow separation,
while a pressure outlet condition with zero gauge pressure is applied at the outlet. All channel walls
are treated as no-slip boundaries.
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Governing Equations and Turbulence Models

The flow is assumed to be steady, incompressible, and isothermal. The governing equations consist
of the Reynolds-averaged Navier—Stokes (RANS) equations coupled with the continuity equation.
Turbulence effects are modeled using four commonly employed RANS turbulence models: the
standard k— model, the RNG k—€ model, the realizable k—e model, and the k—® shear stress transport
(SST) model.

The k—¢ family models are based on the transport equations for turbulent kinetic energy (k) and its
dissipation rate (¢), and are widely used due to their numerical robustness and low computational cost
(Launder and Spalding, 1974). The k—® SST model combines the near-wall accuracy of the k—m
formulation with the free-stream independence of the k—e model, providing improved predictions for
flows involving separation and adverse pressure gradients (Menter, 1994).

Numerical Procedure and Boundary Conditions

The numerical simulations are performed using a finite volume method. Second-order discretization
schemes are employed for the convection terms of the governing equations to improve solution
accuracy. Pressure—velocity coupling is achieved using a segregated solution approach. Convergence
is assumed when the normalized residuals of continuity and momentum equations fall below 109, and
the monitored flow quantities reach steady values.

The Reynolds number, based on the inlet hydraulic height and bulk velocity, is fixed at
Re=36,000 for all simulations. To ensure consistency in turbulence model comparison, identical
boundary conditions, numerical schemes, and solution settings are applied to all cases.

Mesh Strategy and Near-Wall Treatment

A structured mesh is generated with local refinement near the step region and along the channel walls
to accurately resolve the boundary layers and recirculation zone. Particular attention is given to the
near-wall mesh resolution to ensure fair comparison among turbulence models. The first cell height
is selected to maintain dimensionless wall distance values in the range y"=1-5, enabling
the use of enhanced wall treatment for the k—€ models and proper near-wall resolution for the k—
SST model.

Mesh independence is verified by comparing the reattachment length obtained from progressively
refined meshes, and the final mesh is selected when further refinement results in negligible changes
in the predicted reattachment location.

Data Reduction

The primary performance metric used for comparison is the reattachment length, defined as the
downstream distance from the step edge to the location where the wall shear stress changes sign from
negative to positive. In addition, streamwise velocity profiles at selected locations downstream of the
step are extracted to further assess the predictive capability of each turbulence model.
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RESULTS AND DISCUSSION
Flow separation and reattachment characteristics

The flow separation and reattachment behavior downstream of the backward-facing step was
examined using streamwise velocity contours and wall shear stress distributions obtained from the
four turbulence models considered. Figure 2 presents the contours of streamwise velocity predicted
by the standard k—¢, RNG k—¢, realizable k—¢, and k—®» SST models. For all cases, a distinct separation
region is observed immediately downstream of the step due to the sudden expansion, followed by the
formation of a recirculation zone near the bottom wall and eventual flow reattachment further
downstream.
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Figure 2. Streamwise velocity contours predicted by (a) standard k—¢, (b) RNG k—¢, (c) k—o SST,
and (d) realizable k—¢ turbulence models for the two-dimensional backward-facing step flow at Re =
36,000. All contours are plotted using the same velocity scale for direct comparison.

Although the overall flow topology is similar for all turbulence models, noticeable differences are
observed in the size and structure of the recirculation region. The standard and RNG k—¢ models
predict a relatively shorter separation bubble, accompanied by a faster recovery of the velocity field
downstream of the step. In contrast, the realizable k—& model exhibits a moderately extended
recirculation region, while the k—® SST model predicts the largest separation zone, indicating a
delayed reattachment process.

To quantitatively assess the reattachment location, the distribution of the streamwise wall shear stress
along the bottom wall is examined, as shown in Figure 3. Immediately downstream of the step, the
wall shear stress becomes negative, confirming the presence of reverse flow within the recirculation
region. The reattachment point is identified by the zero-crossing of the wall shear stress, where the
flow reattaches to the wall and the shear stress changes sign from negative to positive.
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Wall shear stress distribution along the bottom wall
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Figure 3. Wall shear stress distribution along the bottom wall predicted by different turbulence
models. The reattachment location is identified by the zero-crossing of the wall shear stress for each
model.

The wall shear stress distributions reveal clear differences among the turbulence models. The standard
and RNG k—¢ models predict earlier zero-crossing locations, corresponding to shorter reattachment
lengths. The realizable k—¢ model provides intermediate predictions, whereas the k—® SST model
yields the latest zero-crossing point, indicating the longest reattachment length among the models
considered. Furthermore, the k—® SST model predicts lower post-reattachment wall shear stress
levels, reflecting a more gradual redevelopment of the boundary layer downstream of the
reattachment point.

Overall, the combined analysis of velocity contours and wall shear stress distributions demonstrates
that the choice of turbulence model has a significant influence on the prediction of separation and
reattachment characteristics in backward-facing step flows. In particular, the k—® SST model exhibits
a more conservative and physically consistent prediction of the separated flow behavior, whereas the
k—¢ family models tend to underestimate the extent of the recirculation region.

Reattachment length comparison

The reattachment length downstream of the backward-facing step was quantitatively evaluated using
the streamwise wall shear stress distributions presented in Figure 3. For each turbulence model, the
reattachment location x; was determined as the streamwise position along the bottom wall where the
wall shear stress changes sign from negative to positive, indicating the reattachment of the separated
shear layer to the wall.

To enable a consistent comparison among the turbulence models, the reattachment length was
normalized by the step height #=0.01 m, resulting in the dimensionless reattachment length x,/h .
The predicted values of x; and x,/h obtained from the numerical simulations are summarized in
Table 1.
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Table 1. Reattachment length predictions for different turbulence models

Turbulence model (x;) (m) (x;/h)
Standard k— 0.085 8.5
RNG k—¢ 0.090 9.0
Realizable k—¢ 0.095 9.5
k- SST 0.105 10.5

The results demonstrate that the predicted reattachment length is strongly dependent on the turbulence
model employed. The standard and RNG k—e models yield shorter reattachment lengths, indicating
an earlier recovery of the separated flow downstream of the step. The realizable k— model provides
intermediate predictions, whereas the k—®» SST model predicts the longest reattachment length among
the models considered.

The longer reattachment length predicted by the k—® SST model can be attributed to its improved
treatment of near-wall turbulence and adverse pressure gradient effects, which leads to a more
realistic representation of the separated shear layer. In contrast, the k—e family models tend to
overpredict turbulent mixing in the recirculation region, resulting in an earlier reattachment
prediction. Overall, these findings are consistent with trends reported in previous numerical and
experimental studies for backward-facing step flows at comparable Reynolds numbers.

Near-wall behavior and turbulence model assessment

The differences observed in the predicted separation and reattachment characteristics can be primarily
attributed to the near-wall treatment and turbulence closure assumptions of the employed models. In
backward-facing step flows, the accurate prediction of near-wall turbulence and adverse pressure
gradient effects is critical, as the reattachment process is governed by the interaction between the
separated shear layer and the redeveloping boundary layer along the bottom wall.

The standard and RNG k—& models rely on wall-function-based near-wall treatments, which assume
equilibrium boundary layer behavior. As a result, these models tend to overestimate turbulent mixing
in the separated region, leading to an accelerated momentum exchange between the core flow and the
near-wall region. This behavior explains the higher post-reattachment wall shear stress levels and the
shorter reattachment lengths predicted by the k—¢ family models, as observed in Figures 2 and 3.

The realizable k—¢ model partially improves the prediction of near-wall behavior by introducing a
variable eddy viscosity formulation, which enhances its response to strain and rotation effects.
Consequently, this model yields intermediate wall shear stress levels and reattachment lengths
compared to the standard and RNG k—€ models. However, its reliance on wall functions still limits
its ability to fully capture the complex near-wall flow physics under strong adverse pressure gradients.

In contrast, the k—® SST model employs a blended formulation that resolves the near-wall region
using the k—o model while gradually transitioning to k— behavior away from the wall. This approach
enables a more accurate representation of near-wall turbulence and shear stress distribution in
separated flows. As a result, the k—® SST model predicts lower wall shear stress levels downstream
of reattachment and a delayed reattachment location, reflecting a more gradual redevelopment of the
boundary layer. These characteristics are widely regarded as physically more realistic for backward-
facing step flows and are consistent with trends reported in the literature.
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Overall, the near-wall analysis highlights that turbulence models with enhanced near-wall resolution
capabilities, such as the k-® SST model, provide more conservative and physically consistent
predictions of separated flow behavior. While the k—¢ family models remain computationally efficient
and robust, their limitations in near-wall modeling should be carefully considered when simulating
flows dominated by separation and reattachment phenomena.

CONCLUSION

In this study, a comparative CFD analysis was conducted to investigate the performance of four
widely used RANS turbulence models in predicting flow separation and reattachment in a two-
dimensional backward-facing step flow at a Reynolds number of 36,000. Velocity contours and wall
shear stress distributions were employed to analyze the separated flow structure and to identify the
reattachment location along the bottom wall.

The results demonstrated that, although all turbulence models captured the main flow features,
significant differences were observed in the predicted reattachment lengths and near-wall behavior.
The standard and RNG k—e models yielded shorter reattachment lengths due to enhanced turbulent
mixing, whereas the realizable k—¢ model provided intermediate predictions. The k—® SST model
predicted the longest reattachment length and lower post-reattachment wall shear stress levels,
indicating a more gradual redevelopment of the boundary layer.

Overall, the findings highlight the strong influence of turbulence modeling on the prediction of
separated flows and suggest that the k—» SST model provides more physically consistent predictions
for backward-facing step configurations dominated by adverse pressure gradients. The results of this
study contribute to a better understanding of turbulence model performance in canonical separated
flow problems and may serve as a useful reference for future numerical investigations of similar flow
configurations.
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Abstract

In this presentation, we present the concept of a g-Henstock-Kurzweil type integrable function
(hereafter referred to as a topological g-Henstock-Kurzweil integrable function) within a topological
vector space linked to a Radon measure . Fundamental findings concerning the topological q-
Henstock-Kurzweil integrable function are examined. Additionally, the connection between the
topological q -Henstock-Kurzweil integral and the topological Henstock-Kurzweil integral is
analyzed. Finally, we present the concept of statistical convergence to topological q-Henstock-
Kurzweil integrable functions within a u-subcell of a topological vector space.

Keywords: g-Henstock-Kurzweil integral, Statistical convergence, Topological vector spaces,
Radon measure.
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RISK PROJECTION OF TERRESTRIAL CLIMATE CHANGE IN THE CONSTRUCTION
SECTOR: INTEGRATION OF PRAS AND MATRIX METHODS IN THE CASE OF
ELAZIG
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Abstract

Global climate change, accelerated by anthropogenic effects, confronts today’s working life with a
complex Occupational Health and Safety (OHS) crisis that transcends environmental parameters,
pushing the physical and mental boundaries of the human factor. This study focuses on the
construction sector in Elazig, a province dominated by harsh terrestrial climate characteristics,
including extreme summer heatwaves, abrupt meteorological fluctuations, and low humidity levels.
The primary objective of the research is to analyze the direct and indirect correlations between
climatic variables, physical occupational accidents, and employees' psychosocial health indicators
through a unique methodological integration.

The methodological framework of the research is based on the unification of quantitative risk
assessment methods with qualitative psychosocial measurement tools. In the first stage, an L-Type
(5x5) Risk Assessment Matrix was utilized to calculate the probability and severity values of hazards
such as heat stress, dehydration, UV exposure, and instantaneous air currents that threaten the safety
of working at heights. In the second stage, this physical analysis was augmented by the Psychosocial
Risk Analysis System (PRAS) to develop a hybrid model. Data obtained from 100 construction
workers active in Elazig’s construction sites were analyzed across sub-dimensions including
workload pressure, level of control, social support mechanisms, and environmental stressors.

The findings indicate that heatwaves exceeding 35°C in Elazig elevate the probability of occupational
accidents to the "Unacceptable Risk" level on the matrix, where traditional OHS measures prove
insufficient. PRAS data demonstrates that "cognitive fatigue," "perceptual narrowing," and "increased
aggression" levels—detected in 75% of the sample—increase accident frequency even when physical
protective equipment is fully utilized. Furthermore, it was determined that climate-driven shifts in
work schedules led to a 40% increase in "eco-anxiety" and "work-family conflict" scores among
employees. Consequently, climate change mitigation strategies in Elazig’s construction sector must
go beyond technical measures and incorporate PRAS-based psychosocial intervention plans and
periodic mental resilience monitoring processes into management systems.

Keywords: Climate Change, Construction Sector, PRAS, Risk Assessment Matrix, Psychosocial
Risks, Elazig.
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Abstract

Microplastics are persistent pollutants defined as polymeric particles smaller than 5 mm in diameter,
which can be of primary or secondary origin. Their ability to remain in water for extended periods,
their surface properties, and their capacity to adsorb toxic substances such as heavy metals place
significant pressure on ecosystems. The development of novel and effective composite materials for
the treatment of these pollutants has become a crucial research area for environmental sustainability
today. This study, supported by TUBITAK under project number 124Y412, aims to evaluate the
microplastic removal potential of MOF@CNT composites formed by combining metal-organic
framework (MOF) structures with carbon nanotubes (CNTs). The MOF structure contributes to
microplastic removal processes by offering high porosity and a large surface area; composite bonding
with CNTs increases mechanical strength, strengthens surface interactions, and supports the stability
of the structure. The experimental design focuses on investigating the interaction mechanism of the
composite with microplastic particles in an aquatic environment. Furthermore, this study presents a
fundamental approach to investigating the usability of MOF@CNT composite for microplastic
removal and provides a scientific basis for researching the composite as a promising material in
environmental treatment technologies. The information obtained contributes to the development of
innovative solutions to the microplastic problem in water treatment using advanced composite
materials. In addition, the information from this research highlights key material-pollutant interaction
parameters that can guide future optimization strategies. These findings underscore the importance
of engineered composite systems as promising candidates for next-generation water treatment
technologies.

Keywords: Metal organic frameworks, Carbon nanotubes, Microplastics.
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THE IMPACT OF BACK-BREAK ON SEQUENTIAL BLAST PERFORMANCE:
CONSEQUENCES OF NON-OPTIMAL DESIGN
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Abstract

Rock fragmentation by blasting is a critical process in the production of aggregate, which is the
primary raw material for the construction and infrastructure sectors. The efficiency and control of
blasting performance are of great importance in terms of resource use sustainability, cost-
effectiveness, and environmental impacts. In this context, the optimization of blasting design plays a
vital role in the sustainable development of the sector.

This study examines the performance and results of two consecutive blasting carried out in a medium-
strength rock environment, classified according to uniaxial compressive strength. In the first blasting
application, due to the insufficient inter-row delay time for the rock mass to complete its movement
towards the free face, the rear row holes were initiated before the mass in the front row had adequately
displaced. This situation caused a significant portion of the explosive energy to be expended on the
formation of back-break. Consequently, this prevented the fragmented rocks from detaching from the
main mass and being displaced, leading to failure in achieving the desired material distribution.

In the second blasting, carried out on the rock mass weakened by the aforementioned initial blasting,
both the fragmentation energy efficiency decreased and a homogeneous muck pile could not be
obtained. Within the scope of the study, the hole design and charging parameters applied in the field
were recorded. Additionally, the in-situ block size distribution on the bench face before blasting and
the muck pile fragment size distribution after blasting were determined using digital image processing
methods, and the rock size reduction ratio was calculated. Furthermore, the back-break distance
resulting from the first blasting was measured.

The findings reveal that, especially in medium-strength rock conditions, the problem of back-break
and lack of displacement caused by incorrect planning of the inter-row delay time not only reduces
the efficiency of the relevant blasting but also seriously and negatively affects subsequent production
blasts and the continuity of the overall production cycle.

Keywords: Rock Fragmentation by Blasting, Backbreak.
INTRODUCTION

In the mining and construction sectors, the most commonly used method for rock excavation is the
blasting method. Blasting is the process of fragmenting and displacing rock mass through the
controlled detonation of high-energy explosives. However, only 20-30% of the explosive energy can
be used effectively for rock fragmentation and displacement, with the remaining energy being
released as undesirable environmental effects (Khandelwal and Singh, 2006; Khandelwal and
Monjezi, 2013; Tao et al., 2024). The primary undesirable effects include ground vibration, air shock,
flyrock, and back-break.

Back-break is defined as undesirable damage to the rock mass beyond the designed limit of the last
row of holes as a result of blasting operations (Jimeno et al., 1995). Examining its formation
mechanism, the detonation of explosives generates very high-pressure shock waves, on the order of
several GPa, around the blast hole (Sun, 2013). These shock waves, after creating a crushed zone
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around the hole, propagate through the rock mass as radially expanding stress waves (Silva et al.,
2019; Li et al., 2025). When these stress waves reach free surfaces, they reflect and transform into
tensile waves. Due to the tensile strength of rocks being much lower than their compressive strength,
these reflected tensile waves cause crack formation in the rock mass (Ak and Konuk, 2008; Tao et
al., 2024). Under normal conditions, blasting design is carried out to maximize the effect of these
tensile waves within the intended excavation area. However, inappropriate blasting design, such as
excessive charge quantity, insufficient stemming, unsuitable delay times, or weakness planes in the
rock mass, causes stress waves to be effective beyond the designed excavation limit, leading to back-
break formation (Konya and Walter, 1991; Monjezi and Dehghani, 2008). Such design errors not only
reduce the efficiency of the current blasting operation but also adversely affect subsequent production
blasts, bench stability, and the entire mining cycle.

The negative impacts of back-break on mining operations are multidimensional and have a chain
reaction structure. Primary among these are the serious risks it poses to bench slope stability. Back-
break disrupts the integrity of the rock mass by creating discontinuity planes behind the bench face,
forming potential slip surfaces, which significantly increases the risk of rock falls and slope failures
(Monjezi et al., 2014; Sirjani et al., 2022). Indeed, Djoudi (2021) calculated that the safety factor
under blast-induced dynamic loading decreases approximately fourfold compared to static conditions.
Deressa et al. (2024) revealed that reducing bench height improves the Shear Reduction Factor (SRF)
by 43.78%, which could be an effective measure in reducing risks caused by back-break.

In addition to stability issues, back-break emerges as a factor that directly reduces blasting efficiency.
The expenditure of a significant portion of explosive energy on back-break formation reduces the
amount of energy available for the primary goal of rock fragmentation. Monjezi et al. (2012)
estimated that this causes approximately 15-20% of explosive energy to be wasted. In an optimization
study by Ebrahimi et al. (2016), it was stated that controlling back-break reduced the mean fragment
size. Tao et al. (2024) found that using holes inclined parallel to the bench slope angle (70°) provided
a more homogeneous fragment size distribution and reduced back-break.

In addition to efficiency loss, back-break also negatively affects drilling and loading operations.
During drilling in rock masses disturbed and weakened by back-break, problems such as hole
collapse, hole deviation, and irregular hole profile occur; this both reduces drilling equipment
performance and increases drilling costs (Monjezi and Dehghani, 2008). Furthermore, irregular bench
faces hinder the efficient operation of loading equipment and pose a tipping risk (Sayadi et al., 2013).

All these operational disruptions inevitably lead to economic losses. Back-break causes increased
explosive and drilling costs, decreased loading-hauling equipment efficiency, the need for additional
measures, and ore losses due to excessively fractured zones (Monjezi et al., 2010a; Hasanipanah et
al., 2017; Zhou et al., 2021). Li et al. (2022) stated that accurately predicting and controlling back-
break could reduce blasting costs by 12-15%.

Underlying these problems caused by back-break are various parameters that trigger its formation.
These parameters can be classified into three main categories, each with a different mechanism of
influence. Among the blast design parameters, the foremost is the burden. As burden increases, it
becomes more difficult for explosive energy to reach the free face, and a significant portion of the
energy is expended on damaging the rock mass around the hole, increasing the back-break distance
(Konya and Walter, 1991; Konya, 2003; Monjezi et al., 2010a). Regarding spacing, although different
opinions exist, Sirjani et al. (2022), using Pearson correlation analysis, determined that this parameter
is the second most effective parameter after bench height. Stemming length is one of the most critical
parameters affecting back-break. Excessive stemming length causes explosive gases to remain in the
hole for too long, leading to excessive pressure build-up and increased back-break (Konya and
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Walter, 1991; Monjezi et al., 2012; Sayadi et al., 2013). Similarly, as bench height and hole length
increase, insufficient energy density at the bench toe triggers back-break formation (Sirjani et al.,
2022; Deressa et al., 2024).

Inter-row delay time is another determining factor. If the delay time is insufficient, meaning it is not
long enough to allow the rock to complete its response process to blasting (Chiappetta, 1998; Ozyurt
et al., 2025), the rear row holes are initiated before the free face expected to form from the detonation
of the front row holes has fully developed. This leads to inefficient use of explosive energy and back-
break formation (Gates et al., 2005; Monjezi and Dehghani, 2008). Conversely, as the hole inclination
decreases, in holes drilled parallel to the bench slope angle, stress waves reach the free face
simultaneously, and energy distributes more homogeneously due to the superposition effect of
reflected tensile waves, reducing back-break (Tao et al., 2024; Djoudi, 2021).

Alongside design parameters, the properties of the explosive used also play a determining role in
back-break formation. As the powder factor increases, the total amount of energy released increases,
and uncontrolled energy triggers back-break formation (Deressa et al., 2024). As explosive density
and Velocity of Detonation (VOD) increase, borehole pressure rises, which increases the crack
propagation distance, enlarging back-break. In contrast, low-density explosives (ANFO, emulsion)
or weakened explosives produce lower borehole pressure, reducing back-break (Bhandari, 1997,
Wilson and Moxon, 1988; Enayatollahi and Aghajani Bazzazi, 2009). Additionally, as the gap
between hole diameter and explosive diameter increases, the air gap between the explosive and the
hole wall attenuates the shock wave intensity, reducing the size of the crushed and cracked zones,
and thus decreasing the back-break distance (Iverson et al., 2009; Sun, 2013).

Besides these controllable parameters, there are also uncontrollable rock mass and discontinuity
properties that are at least as effective on back-break. When rock strength is high, explosive energy
struggles to damage the rock and may be transmitted over longer distances, causing back-break
formation. However, Sirjani et al. (2022) determined that uniaxial compressive strength has the
lowest impact on back-break among the parameters studied. Silva et al. (2019) emphasized that
dynamic strength is approximately three times higher than static strength, and therefore dynamic
strength values should be used in estimating blast-induced damage.

The presence and characteristics of discontinuities are also decisive on back-break. As discontinuity
frequency increases, discontinuity surfaces reflect and attenuate stress waves, hindering energy
propagation and reducing Peak Particle Velocity (PPV) (Ak and Konuk, 2008). Open discontinuities
allow explosive gases to penetrate these voids, disrupting the controlled distribution of energy and
causing back-break propagation; whereas closed or filled discontinuities prevent gas migration,
reducing back-break (Bhandari and Badal, 1990). Furthermore, in blasting conducted in the dip
direction of discontinuities, gas pressure advances easily along the discontinuity planes, significantly
increasing back-break formation (Bhandari and Badal, 1990; Jia et al., 1998).

As seen, back-break formation results from the complex interaction of numerous parameters and can
adversely affect every stage of mining operations. Moreover, the effects of back-break are not limited
to a single blast but also threaten production continuity. Therefore, accurately predicting and
controlling back-break is critically important for ensuring bench slope stability in open-pit mines,
increasing blasting efficiency, reducing mining costs, and ensuring occupational safety..

AIM AND SCOPE

The aim of this study is to quantitatively reveal the effects of back-break, which developed due to
design deficiencies in the first blasting operation, on the performance of the second blasting operation
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in two consecutive blasting operations carried out in a medium-strength sandstone quarry. Within the
scope of the study, the following procedures were carried out:

e Before the first blasting, the in-situ block size distribution on the bench face was determined
using digital image processing methods. The fragment size distribution of the muck pile
formed after the blast was analyzed using the same method, and the resulting back-break
distances were measured in the field.

e The hole geometry (hole diameter, burden, spacing, bench height, hole length, stemming
length), charging parameters (charge amount per hole and total, powder factor), and delay
pattern (cap delays) applied in the first blasting were meticulously measured and recorded in
the field.

e The rock mass weakened by the back-break resulting from the first blasting was subjected to
in-situ block size analysis again before the second blasting, and the weakness zone was
mapped.

¢ In the second blasting, based on the experience gained from the first blasting, the burden was
reduced, the inter-row delay time was increased, and hole spacings were optimized according
to the degree of weakness; the new design parameters were also recorded similarly.

e After the second blasting, the same measurements (muck pile fragment size, back-break
distance) were repeated.

e All obtained data were analyzed comparatively for three sub-zones of the study site showing
similar characteristics; the relationships between in-situ block size, muck pile fragment size,
reduction factor, and back-break distance were evaluated.

Through this comprehensive field study and analyses, the impacts of rock mass damage caused by
design errors in the first blasting on subsequent blasting performance have been scientifically
demonstrated.

Study Site

The study site is an active sandstone and siltstone quarry located near Ciftalan Village in the
Eyiipsultan district of Istanbul province. The main geological unit of the region is the Carboniferous-
aged Trakya Formation. This formation, consisting of greenish-yellowish greywackes (sandstone)
and brownish shales, is thought to exceed 500 meters in thickness and was deposited in a turbiditic
environment. The greywacke levels within the Trakya Formation constitute the main lithology
produced as road construction material (aggregate) in the quarry. The uniaxial compressive strength
of the produced sandstones ranges between 27-31 MPa, and their density ranges between 2.335-2.435
g/cm?, classifying them as "medium-strength rock" according to the Bieniawski (1989) classification.

Unconformably overlying the Trakya Formation are Upper Cretaceous-aged altered andesites. The
unweathered parts of this unit, outcropping south of Ciftalan, are slightly fractured and dark in color.
The andesites are, in turn, unconformably covered by Tertiary sediments. The Tertiary sequence
consists of two main levels: Oligocene at the bottom and Neogene at the top. The Oligocene consists
of an alternation of sand, marl, clay, and coal, containing clay layers with high economic potential.
The Neogene is represented by clay, sand, and gravel levels; this unit, with its loose, uncemented
structure, was deposited in a fluvial environment and locally exhibits quartz sand characteristics
(Kutman Ticaret LTD., 1992, 1993).

RESULTS

Within the scope of pre-blasting preparation work, hole design parameters for each blast were
meticulously measured with tape measures, and cap connections were checked individually to ensure
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the correct application of millisecond-precision delays. Due to significant parameter deviations
observed during field measurements, a zone-based approach was adopted to systematically manage
these deviations. In this context, the study site was divided into sub-zones exhibiting very similar
characteristics in terms of blasting design parameters, and each region was evaluated separately to
minimize the impact of parameter deviations.

Figure 1 shows this zone-based approach followed in both the first and second blasting operations
conducted in this study, including hole design, cap connections, detonation moment of holes, bench
face, new bench face, and the back-break line. These detailed measurement and evaluation processes
carried out in the field allowed for establishing more precise cause-effect relationships as applied in
the field, going beyond theoretical blasting design calculations.

The blasting design parameters for the first blasting are presented in Table 1.

Table 1. Blasting design parameters for the first blasting operation

Zone Zone [ Zone 11 Zone 111
Value Min. | Mean | Max. | Min. | Mean | Max. | Min. | Mean | Max.
Hole Diameter (mm) - 89 - - 89 - - 89 -
Number of Holes - 23 - 26 - - 22 -
Burden (m) 2.5 3.9 48 | 2.2 2.6 4.1 2 2.9 3.7
Spacing (m) 2.5 3.3 3.7 3 3.6 4 2.8 3.2 34
Bench Angle (°) 70 75 80 70 75 80 70 75 80
Bench Heigth (m) 9.5 9.75 10 9 9.25 9.5 - 9 -
Subdrilling Length (m) - 1 - - 1 - - 1 -
Hole Angle (°) 70 75 80 70 75 80 70 75 80
Hole Length (m) 11.1 | 114 | 11.7 [ 11.1 | 109 | 10.6 - 10.6 -
Stemming Length (m) - 3 - - 3 - - 3 -
Charge Length (m) 8.1 8.4 87 | 7.6 7.9 8.1 - 7.6 -
Charge per Hole (kg) 48.8 | 504 52 | 45.6 | 472 | 48.8 - 45.6 -
Total Charge (kg) - 1159.2 - - 1227.2 - - 1003.2 -
Excavated Volume (m*) - | 4086.5 - - 3774.9 - - 2940 -
Specific Charge (kg/m®) - 0.28 - - 0.33 - - 0.34 -
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Figure 1. Plan view of the technical designs applied in the blasting operations
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Photogrammetry and digital image processing methods were applied to determine the discontinuity
network and block size distribution on the bench face (Figure 2). According to the evaluation, average
in-situ block sizes vary between 2523 mm and 3475 mm depending on the zone..

CUMULATNE SIZE DISTRIBUTION

N T——] = ’ N |
(a) (b) (c)
Figure 2. In-situ block distribution on the bench face of (a) Zone I, (b) Zone II, and (c) Zone III of
the first blasting operation

In the first blasting carried out at the study site, two critical errors in the design parameters -- excessive
burden and insufficient inter-row delay time (42 ms) -- triggered a mechanism that directly and
negatively affected blasting performance. While the rock mass in the front row should have been
fragmented, detached from the main mass, and displaced by the explosive effect, the rear row holes
were initiated before this movement was completed. As a result, instead of displacing the front row,
a large portion of the explosive energy was directed backward into the bench mass, creating an intense
back-break network.

XIS

o e : o o | (C)
Figure 3. Back-break network observed in (a) Zone I, (b) Zone I, and (c) Zone III of the first blasting
operation

As seen in Figures 1 and 3, especially in Zone I, which formed the starting point of the blasting
operation, the burden reached 4.8 m, with the zone average being as high as 3.9 m. This situation
prevented the blast energy from reaching the free face, causing most of the energy to be expended
within the bench mass. Indeed, in this zone, back-break advanced up to 5.5 meters, exceeding the
design limit of the new bench face. This measurement reflects the value observable only at the bench
crest; it is estimated that the crack penetrated even further back at the bench toe. In contrast, in the
zone at the end of the blasting area where the burden was 2.0 m, the back-break distance was limited
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to 2.2 m. The plan view presented for the first blasting in Figure 1 clearly reveals the linear
relationship between burden and back-break distance.

Photogrammetry and digital image processing methods were applied to determine the fragment size
distribution of the muck pile resulting from the blast. According to the evaluation, the average
fragment sizes of the muck pile vary between 347 mm and 503 mm depending on the zone.
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(a) (b) (c)
Figure 4. Fragment size distribution of the muck pile occurring in (a) Zone I, (b) Zone II, and (c)
Zone III of the first blasting operation

The blasting performance indicators for the first blasting are presented on a zone basis in Table 2.
The D values in the table represent the sizes below which 20%, 50%, 80%, and all of the in-situ
blocks on the bench face before blasting fall, respectively. P values are the fragment sizes
corresponding to the same percentages in the muck pile after blasting. The rock size reduction factor
(Fx =100 x (1 -- Py/Dy)) indicates the degree of size reduction achieved by the blasting for a specific
percentage.

The data in Table 2 reveal significant differences in blasting performance between zones. For
example, in Zone I, where the powder factor was the lowest (0.28 kg/m?), although the in-situ block
sizes were smaller compared to other zones (Dso = 2523 mm), the post-blast average fragment size
(Pso = 503 mm) remained the highest, and the reduction factor (Fso = 80.1%) was the lowest. The 5.5
m back-break observed in the same zone evidences that blast energy was wasted on creating back-
break rather than fragmentation.

Table 2. Findings regarding rock fragmentation performance observed in the first blasting operation

In-Situ Block Size Muck Pile Particle Size Rock Size Reduction Factor
Zone Dy Dso Dgo Dioo Py Pso Pgo Pioo Fao Fso Fago Fioo
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (%) | (%) | o) | (%)
Z"Ine 1411 | 2523 | 3696 | 5269 | 273 | 503 | 808 | 1197 | 80,7 | 80,1 | 78,1 | 77,3
Zone
(L | 1808 | 2978 | 4418 | 6241 | 188 | 347 | 639 | 1062 | 89,6 | 88,4 | 8554 | 83,0
ZIOI’I‘e 2350 | 3475 | 4899 | 6748 | 218 | 357 | 544 | 1053 | 90,7 | 89,7 | 88,9 | 84.4
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In Zone II, the powder factor increased to 0.33 kg/m?, and although the in-situ block size (Dso = 2978
mm) was larger than in Zone I, the post-blast fragment size (Pso = 347 mm) decreased significantly,
reaching Fso = 88.35%. Zone III had the highest powder factor (0.34 kg/m?). Despite having the largest
in-situ blocks (Dso = 3475 mm), the post-blast fragment size was the smallest (Pso = 357 mm), and
the best fragmentation performance was achieved with Fso = 89.73%. The low burden (2-3.7 m) and
limited back-break (2.2 m) in this zone indicate that energy was used more efficiently compared to
other zones.

Another noteworthy finding is that in all three zones, the rock size reduction factor was lower for
coarse fractions (Dso and Dioo) compared to finer fractions (D20, Dso). This indicates that the energy
from blasting was not distributed homogeneously within the rock mass and that some of the energy
required for breaking particularly large blocks was lost by being transferred to the surrounding rock.
The non-homogeneous distribution of energy is related to factors such as deviations in hole geometry,
variable discontinuity intensity, and uncontrolled back-break formation. Indeed, the back-break
reaching 5.5 m in Zone I proves that most of the energy was consumed in crack propagation rather
than fragmenting the mass. In Zone III, energy distribution partially improved due to the lower
burden, but the reduction factor for coarse fractions still lagged behind that of finer fractions.

The fact that the intense back-break network observed in the first blasting caused permanent damage
to the rock mass was confirmed by the D values re-determined in the same zones before the second
blasting, which showed a significant decrease compared to the first blasting (Figure 5). For example,
the average block size (Dso) decreased from 2523 mm to 1016 mm in Zone I, from 2978 mm to 1172
mm in Zone II, and from 3475 mm to 1725 mm in Zone III. This decrease clearly demonstrates that
a significant portion of the explosive energy in the first blasting was expended on creating back-
breaks within the bench instead of reaching the free face, thereby disrupting the integrity of the rock
mass. Thus, it is understood that the design errors in the first blasting (excessive burden and
insufficient delay) not only adversely affected the performance of that blasting but also permanently
altered the natural structure and engineering properties of the rock mass for subsequent blasting
applications.

==

Figure 5. In-situ block distribution on the bench face of (a) Zone I, (b) Zone II, and (c) Zone III of
the second blasting operation
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The legacy left in the field after the first blasting was evaluated as a determining input in the design
process of the second blasting to be carried out in the same area. As observed in the plan view
presented for the second blasting in Figure 1, a weakness zone extending at distances varying between
2 m and 5.5 m from the free face (these distances are estimated to be even higher at the bench toe)
and having lost its mechanical integrity due to the back-breaks from the first blasting was formed.
Operating drilling machinery and equipment with an operating weight of approximately 18-35 tons
in this zone poses significant operational problems such as hole collapse, hole deviation, and irregular
hole profile, as well as important occupational safety risks.

In the first stage of the design, the linear relationship between burden and back-break distance was
taken as a basis. The burden threshold of 2.5-2.6 m, which yielded the lowest back-break distances
in the first blasting, was adopted and adhered to in all zones. Hole spacings were differentiated
according to the degree of the weakness zone; they were arranged in the range of 4.0-4.2 m in highly
fractured zones and 3.5-3.8 m in relatively sound sections. This approach aimed to distribute the
explosive energy more homogeneously within the rock mass and limit secondary crack formation.

Improvements made in the delay pattern constitute the most important revision of the blasting design.
The inter-row delay time, which was 42 ms in the first blasting, was increased to 142 ms by using
surface caps with higher delay times and by staggering the row transitions (skipping a row every four
holes) (Figure 1, second blasting). This arrangement widened the time interval required for the front
row rock mass to complete its movement towards the free face, preventing the explosive energy from
being expended on back-break formation and allowing the energy to be used in the intended direction.

With the aim of maintaining the zone powder factor values from the first blasting, the stemming
length was increased from 3 m to 3.5 m, and consequently, the charge length was shortened, reducing
the amount of explosive per hole. Bench height and hole length were kept constant at their values
from the first blasting due to site-specific geometric constraints.

Consequently, the design of the second blasting reconfigured the interactions between burden,
spacing, delay pattern, stemming length, and powder factor, based on both the field data obtained
from the first blasting and the findings of the relevant literature (Table 3).

Table 3. Blasting design parameters for the second blasting operation

Zone Zone | Zone 11 Zone 111
Value Min. | Mean | Max. | Min. | Mean | Max. | Min. | Mean | Max.
Hole Diameter (mm) - 89 - - 89 - - 89 -
Number of Holes - 20 - - 26 - - 20 -
Burden (m) 1,8 2,5 2,7 2,3 2,5 2,6 2,1 2,5 2,6
Spacing (m) 3,6 3,8 4.2 3,5 3,8 4.2 3,6 3,8 4.2
Bench Angle (°) 70 75 80 70 75 80 70 75 80
Bench Heigth (m) 9,5 9,75 10 9 9,25 9,5 - 9 -
Subdrilling Length (m) - 1 - - 1 - - 1 -
Hole Angle (°) 70 75 80 70 75 80 70 75 80
Hole Length (m) 11,1 11,4 11,7 | 11,1 10,9 10,6 - 10,6 -
Stemming Length (m) - 3,5 - - 3,5 - - 3,5 -
Charge Length (m) 7,6 7,9 8,2 7,1 7,4 7,6 - 7,1 -
Charge per Hole (kg) 45,6 | 474 49,2 | 42,6 | 444 45,6 - 42,6 -
Total Charge (kg) - 948 - - 1154,4 - - 852 -
Excavated Volume (m*) - | 3061,5 - - | 3496,5 - - 2448 -
Specific Charge (kg/m®) - 0,31 - - 0,33 - - 0,35 -
91
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Field measurements carried out after the second blasting showed that the resulting back-break
distances ranged from 0.8 m to 2 m (Figure 1, second blasting and Figure 6). It is noteworthy that the
largest back-break distance (2 m) was measured in Zone I, which constituted the starting point of the
blasting operation. This zone is the section most affected by the back-breaks of the first blasting and
having the widest weakness zone. Therefore, it can be said that the 2 m back-break measured in this
zone during the second blasting is a reflection of the pre-existing weakness. Consequently, it is
thought that the existing rock mass weakness in that zone contributed, albeit to a limited extent, to
back-break formation during the second blasting. However, the fact that even the maximum value
obtained is quite low compared to the values in the first blasting confirms the success of the design
revisions implemented to prevent back-break formation.

@ IO ©
Figure 6. Back-break network observed in (a) Zone I, (b) Zone II, and (c) Zone III of the second
blasting operation

Photogrammetry and digital image processing methods were applied to determine the fragment size
distribution of the muck pile resulting from the second blasting, and it was observed that the average
fragment sizes varied between 297 mm and 450 mm depending on the zone (Figure 7).
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Figure 7. Fragment size distribution of the muck pile occurring in (a) Zone I, (b) Zone II, and (c)
Zone III of the second blasting operation

When examining the reduction factors (F) for the fragment sizes of the muck pile after the second
blasting, significant differences between zones are evident (Table 4). In Zone I, the section where the
most intense back-break (5.5 m) was measured and which suffered the most damage in the first
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blasting, the reduction factors remained at the lowest level across all fractions. This clearly
demonstrates that in areas with widespread weakness zones, a significant portion of the explosive
energy is expended on processes other than fragmentation (widening existing cracks, secondary crack
formation, or escaping to the atmosphere through discontinuities), thus limiting fragmentation
efficiency. Indeed, in Zone I1I, where the rock mass was relatively less damaged, with the application
of the highest powder factor (0.35 kg/m?), the Fso value reached a quite high level of 82.78%.

Table 4. Findings regarding rock fragmentation performance observed in the second blasting
operation

In-Situ Block Size Muck Pile Particle Size Rock Sifaecﬁidu“‘o“
z
one D2 Dso Dso Dioo P2 Pso Psgo Pioo Fao Fso Fso Fioo
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (%) | (%) | (%) | ()
Z"I“e 546 | 1016 | 1676 | 2873 | 206 | 450 | 686 | 880 | 623|557 59.1 | 69.4
Zone
o 634 | 1172 | 2317 | 3512 | 154 | 310 | 565 | 828 | 757 |73.6 | 75.6 | 76.4
Zone
nr | 686 | 1725 | 3223 | 4476 | 161 | 297 | 525 | 784 | 765|829 837 825

Comparing the fragmentation performances of the first and second blasting operations through
reduction factors reveals the impact of back-breaks and the resulting weakness zone more clearly.
The decrease of the Fso value from 80.1% in Zone I during the first blasting to 55.7% in the same
zone during the second blasting clearly demonstrates the effect of the weakness zone created by the
first blasting. Although the powder factor was higher in the second blasting, a large portion of the
explosive energy was spent on widening pre-existing cracks or escaped to the atmosphere through
these discontinuities, rather than on fragmentation. In Zone III, while Fso decreased from 89.73% in
the first blasting to 82.78% in the second blasting, the decrease was more limited, yet still indicates a
loss in energy efficiency. However, it is understood that blast energy was used more efficiently in
sections where the weakness zone was less developed.

Another notable point is that in both blasting operations, the reduction factors for coarse fractions
(Dso, D10o) were generally lower than for fine fractions (D20, Dso). However, this difference decreased
in the second blasting, and especially in Zone III, Fso and Fioo values exceeded Fso (Fso 82.78%, Fzo
83.71%, Fioo 82.48%). This indicates that energy distribution became more homogeneous in the
second blasting, and there was greater success in breaking large blocks. In contrast, in Zone I,
although Fso and Fioo are still somewhat above Fso, the absolute values remain low. This reveals that
homogeneity could not be fully achieved in the zone with the most intense weakness zone, but a
significant improvement was recorded compared to the first blasting.

In summary, the data from the second blasting clearly reflect the impact of the back-breaks formed
in the first blasting and the resulting weakness zone. While reduction factors remained at the lowest
level in the most damaged Zone I, high efficiency was achieved in the less affected Zone III.
Nevertheless, despite the powder factor being the same or higher in all zones in the second blasting
compared to the first, the significant decrease in reduction factors highlights the negative impact of
the permanent damage caused by the first blasting on energy efficiency. This experience clearly
demonstrates that blast-induced damage is not merely an instantaneous effect but leaves a legacy that
shapes subsequent operations and directly affects energy efficiency..
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DISCUSSION AND CONCLUSION

This study quantitatively demonstrates, using data from two consecutive blasting operations in
medium-strength sandstone (27-31 MPa), that back-break caused by design errors in the first blasting
not only reduces the immediate efficiency but also permanently limits the performance of subsequent
blasting operations.

The findings obtained confirm the effects of key parameters emphasized in the literature under field
conditions. Keeping the burden at a high value of 3.9 m (max. 4.8 m) in the first blasting, as stated
by Konya and Walter (1991) and Monjezi et al. (2010a), prevented the explosive energy from
reaching the free face, triggering back-break (5.5 m). Similarly, the insufficient inter-row delay time
of 42 ms violated the concept of "rock's response time to blasting" defined by Chiappetta (1998); the
initiation of the rear row before the front row mass could be displaced pushed the portion of explosive
energy expended on back-break beyond acceptable limits. This indicates an inefficiency far exceeding
the 15-20% energy loss estimated by Monjezi et al. (2012), demonstrating that critical thresholds for
burden and delay time must not be exceeded, especially in medium-strength rocks.

Reducing the burden to 2.5 m and increasing the delay time to 142 ms in the second blasting brought
back-break down to more acceptable levels of 0.8-2 m. This improvement aligns with the controlled
blasting principles suggested by Chiappetta (1998) and Tao et al. (2024). However, the notable
finding is the performance difference between zones despite the same design improvement: Fso
dropped to 55.7% in Zone I, where the most intense back-break occurred in the first blasting, while
it reached 82.8% in the less damaged Zone I11. This difference proves, with field data, the determining
role of discontinuities and pre-existing damage in energy transmission, as emphasized by Bhandari
and Badal (1990) and Ak and Konuk (2008). Once a back-break network forms, it alters the dynamic
behavior of the rock mass, causing energy in subsequent blasts to be directed towards widening
existing cracks; this can be evaluated as the practical reflection of the difference between dynamic
and static strength noted by Silva et al. (2019).

In both blasting operations, the reduction factors for coarse fractions (Dso, D100) remaining lower than
for fine fractions confirms the energy inhomogeneity problem pointed out by Ebrahimi et al. (2016)
and Tao et al. (2024). The decrease in this difference in the second blasting (especially Fso and Fioo
exceeding Fso in Zone III) shows that optimizing spacings (3.5-4 m) according to the degree of
weakness partially improved homogeneity. However, the low values in Zone I reveal that geometric
adjustments alone are insufficient in highly fractured environments, and the powder factor needs to
be adjusted more flexibly according to zone differences.

These results draw attention to the chain effects of blast-induced damage. The stability losses
predicted by numerical models by Deressa et al. (2024) and Djoudi (2021) have been proven in this
study through production efficiency; the fact that back-break is not only a safety issue but also a cause
of economic loss (Li et al., 2022) is supported by field data. Particularly, the collapse and deviation
problems experienced during drilling in the weakness zone confirm the operational disruption
descriptions of Monjezi and Dehghani (2008) and Sayadi et al. (2013).

Limitations of the study include the fact that back-break could only be measured at the bench crest,
detailed structural analysis of discontinuity properties could not be performed, and the amount of
fines (material below 10 cm) within the muck pile was ignored. For future studies, three-dimensional
mapping of the weakness zone using methods such as seismic tomography or thermal imaging in
damaged areas and validation through numerical modeling are recommended.

In conclusion, for a sustainable and efficient blasting operation, the following basic principles should
be considered:
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e Key parameters such as burden, spacing, and inter-row delay time should be optimized in
accordance with the mechanical properties and discontinuity structure of the rock mass.

e Blasting design should consider not only immediate efficiency targets but also long-term rock
mass integrity and impacts on subsequent production stages.

e Back-break formation should be regularly monitored, and the obtained data should provide
input for future blasting designs.

This holistic approach will ensure the effective use of explosive energy and production continuity,
while also providing significant improvements in terms of occupational safety and environmental
impacts.
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Abstract

The North Caucasus has historically functioned as a zone of interaction for diverse cultures, political
powers and population movements, leading to continuous transformations in settlement patterns and
spatial organisation. Located on the northern slopes of the Greater Caucasus Mountains, the Republic
of North Ossetia—Alania exhibits a distinctive settlement structure shaped by both environmental
conditions and historical socio-political processes. This study aims to examine the historical
development and spatial transformation of settlement in North Ossetia and to reveal the historical and
environmental dynamics underlying the present settlement pattern. The research focuses on
settlement continuity from the Paleolithic period onwards and evaluates major historical phases—
such as the Alans, the invasions of the Huns, Mongol-Tatars and Timur, and the annexation by the
Russian Empire—as key turning points influencing settlement organisation. Throughout these
periods, settlement patterns shifted between mountainous areas and plains in response to security
concerns, environmental constraints and economic opportunities. Mountainous areas functioned as
defensible settlement zones during periods of external pressure, whereas planned resettlement
policies from the late eighteenth century onwards promoted concentration in plains and foothill areas
with more favourable natural conditions. Historical records, archaeological evidence and population
data are analysed together to trace the background of spatial changes in settlement. Within this
framework, the rise of Vladikavkaz as a regional centre is examined as a decisive factor in the
reorganisation of settlement hierarchy in North Ossetia. This centralisation process represents not
only a spatial transformation but also a historical restructuring that influenced population distribution
and the functional roles of settlements. In conclusion, the case of North Ossetia demonstrates the
necessity of analysing settlement continuity and spatial transformation as interconnected processes.
Settlement patterns have been continuously reshaped by changing political, demographic and
environmental conditions, forming the basis of the present spatial structure. The study thus provides
a comprehensive contribution to settlement research in the North Caucasus.

Keywords: Settlement development, Spatial transformation, Population movements, Mountain—
plain relationship, North Caucasus, North Ossetia-Alania.

KUZEY OSETYA’DA (ALANYA) YERLESMENIN MEKANSAL VE DEMOGRAFIK
DONUSUMU

Ozet

Kuzey Kafkasya, tarih boyunca farkli kiiltiirlerin, siyasal gli¢lerin ve niifus hareketlerinin kesisme
alaninda yer almis; bu durum boélgenin yerlesim diizeni ve demografik yapisinin siirekli doniisiim
gecirmesine neden olmustur. Biiyiik Katkasya Siradaglari’nin kuzey yamacinda konumlanan Kuzey
Osetya-Alanya Cumbhuriyeti, hem fiziki cografi 6zellikleri hem de tarihsel siire¢te maruz kaldig:
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gocler, istilalar ve siyasal yeniden yapilanmalar nedeniyle 6zgiin bir yerlesim cografyasina sahiptir.
Bu ¢alisma, Kuzey Osetya’da yerlesmenin gelisimini ve mekansal orgiitlenmesini tarihi cografya
perspektifinden ele alarak, gilinlimiizdeki yerlesim yapisinin tarihsel kokenlerini ortaya koymay1
amaglamaktadir. Arastirma, Paleolitik donemden itibaren bolgedeki yerlesim siirekliligini dikkate
almakta; Alanlar dénemi, Hun, Mogol-Tatar ve Timur istilalar1 ile Rusya Imparatorlugu’na ilhak
stirecini, yerlesim diizenini belirleyen temel tarihsel kirilma noktalar1 olarak degerlendirmektedir. Bu
tarihsel evreler boyunca yerlesmelerin, dogal ¢evre kosullar ile siyasal ve askeri baskilarin etkisi
altinda, daglik alanlar ile ova kesimleri arasinda yon degistirdigi goriilmektedir. Daglik alanlar,
ozellikle glivenlik kaygilarinin 6n plana ¢iktigi donemlerde savunmaya elverisli yerlesim alanlar
olarak one cikarken; Rusya Imparatorlugu’na ilhak sonrasinda uygulanan iskan politikalari,
yerlesimlerin daha elverisli dogal kosullara sahip ova ve etek alanlarinda yogunlagmasina yol
acmistir. Calismada tarihsel-cografi yontem benimsenmis; arkeolojik bulgular, tarihsel kayitlar ve
resmi niifus verileri birlikte degerlendirilmistir. Bu biitiinciil yaklasim sayesinde, yerlesim
yapisindaki mekansal degisimlerin yalnizca dogal ¢evre kosullariyla degil, ayn1 zamanda demografik
stiregler, ekonomik faaliyetler ve merkezilesme egilimleriyle de yakindan iliskili oldugu ortaya
konulmustur. Vladikavkaz’in tarihsel siiregte kazandig1 merkezi konum, Kuzey Osetya’daki yerlesim
hiyerarsisinin yeniden Orgiitlenmesinde belirleyici bir rol oynamistir. Sonug olarak calisma, Kuzey
Osetya Orneginin, daglik bdlgelerde yerlesme siirekliligi ile mekansal doniisiimiin birlikte
degerlendirilmesi gerektigini gostermektedir. Tarihi cografya yaklasimi, yerlesim diizeninin uzun
donemli evrimini anlamada gii¢lii bir analitik ¢erceve sunmakta; Kuzey Katkasya’daki yerlesme
arastirmalarina biitiinciil bir katki saglamaktadir.

Anahtar Kelimeler: Yerlesme gelisimi, Mekansal doniisiim, Niifus hareketleri, Dag—ova iliskisi,
Kuzey Katkasya, Kuzey Osetya (Alanya).

GIRIS

Yerlesme olgusu, insan topluluklarinin dogal ¢evreyle kurdugu iliskinin mekansal bir yansimasi
olarak cografya biliminin temel inceleme alanlarindan birini olusturmaktadir. Bu iligki yalnizca fiziki
cevre kosullartyla sinirli olmayip, tarihsel siirecler, siyasal doniistimler, ekonomik faaliyetler ve
demografik dinamiklerle birlikte sekillenmektedir. Tarihi cografya yaklasimi, yerlesim diizenlerini
statik bir mekansal goriiniim olarak ele almak yerine, zaman igerisinde gec¢irdigi doniisiimleri ve bu
doniisiimlerin ardindaki nedenleri ortaya koymay: amaglamaktadir. Bu yoniiyle tarihi cografya,
yerlesmelerin siirekliligini ve kirilma noktalarin1 birlikte analiz eden biitlinciil bir bakis agisi
sunmaktadir. Kuzey Kafkasya, bu yaklasim acisindan degerlendirildiginde, tarih boyunca yogun
niifus hareketlerine, istilalara ve siyasal yeniden yapilanmalara sahne olmus 6zgiin bir cografi alan
olarak one ¢ikmaktadir. Avrupa ile Asya arasinda bir gecis sahasi niteligi tasiyan bolge, farklh
kiiltiirlerin, etnik gruplarin ve ekonomik sistemlerin karsilagsma alan1 olmustur. Bu durum, Kuzey
Kafkasya’daki yerlesim diizeninin tek yonlii bir gelisim géstermemesine, aksine donemsel olarak yon
degistiren ve yeniden oOrgiitlenen bir karakter kazanmasina neden olmustur (Rekreatsionnaya otsenka
landshaftov RSO—-Alaniya, 2022, s. 159).

Biiyiik Kafkasya Siradaglari’nin kuzey yamacinda yer alan Kuzey Osetya—Alanya Cumhuriyeti,
Kuzey Katkasya’nin bu ¢ok katmanl tarihsel ve cografi yapisini en agik bigimde yansitan alanlardan
biridir. Bolge, Paleolitik donemden itibaren kesintisiz yerlesim izleri sunmakta; Alanlar donemi, Hun,
Mogol-Tatar ve Timur istilalar1 ile Rusya Imparatorlugu’na ilhak siireci gibi tarihsel kirilmalar,
yerlesim diizeninin mekansal yonelimini belirgin bigimde etkilemektedir. Bu siirecte yerlesmeler kimi
donemlerde ovalardan daglik alanlara dogru ¢ekilmis, kimi donemlerde ise daglardan ovalara yonelen
yeniden iskdn hareketleriyle farkli bir mekansal orgiitlenme kazanmistir (Bol’shaya Rossiyskaya
Entsiklopediya, 2022).
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Literatiirde Kuzey Osetya lizerine yapilan ¢alismalarin énemli bir boliimii, ya demografik yap1 ve
niifus degisimleri ya da tarihsel olaylar ekseninde sekillenmektedir. Ozellikle Rusga literatiirde, 19.
yiizy1l sonu ve 20. yiizy1l basina ait niifus sayimlar1 temel alinarak kentsel biiyiime, sanayilesme ve
kentlesme siiregleri ayrintili bigimde ele alinmistir (Tavasiyev, 2014, s. 2663—2667). Bununla birlikte,
yerlesme diizeninin uzun dénemli tarihsel gelisimi ile demografik doniistimiin birlikte ve biitiinciil
bir tarihi cografya perspektifiyle ele alindig1 calismalarin sinirlt oldugu goriilmektedir. Bu durum,
Kuzey Osetya’daki yerlesme siirekliligi ile tarihsel kirilmalarin ayni analitik ¢ergeve iginde
degerlendirilmesini gerekli kilmaktadir. Bu calismanin temel amaci, Kuzey Osetya—Alanya
Cumhuriyeti’nde yerlesmenin gelisimini ve demografik doniisiimiinii tarihi cografya perspektifinden
incelemektir. Bu kapsamda Paleolitik donemden giiniimiize kadar uzanan yerlesim siireci ele
alinmakta; dogal ¢evre kosullari, tarihsel istilalar, siyasal doniisiimler ve ekonomik faktorlerin
yerlesim diizeni tlizerindeki etkileri analiz edilmektedir. Calisma, 6zellikle daglik alanlar ile ova
kesimleri arasindaki yerlesim yonelimlerinin hangi tarihsel ve ¢evresel nedenlerle degistigini ortaya
koymay1 hedeflemektedir.

Aragtirma, tarihsel-cografi yonteme dayanmaktadir. Bu cercevede arkeolojik bulgular, tarihsel
kayitlar ve resmi niifus saymmi verileri birlikte degerlendirilmistir. 1897 Rus imparatorlugu Niifus
Sayimi basta olmak tizere, Sovyet donemi ve Sovyet sonras1 demografik veriler, yerlesim yapisindaki
mekansal degisimlerin analizinde temel veri kaynagi olarak kullanilmistir. Ayrica bdlgenin fiziki
cografya oOzellikleri ile yerlesim dagilimi arasindaki iligki, tarihsel slire¢ dikkate alinarak
yorumlanmistir. Bu baglamda caligmada asagidaki temel arastirma sorularina yanit aranmstir:

1. Kuzey Osetya’da yerlesim diizeni tarihsel siirecte hangi evrelerden gegmistir?

2. Daglik alanlardan ovalara ve ovalardan daglara yonelen yerlesim hareketlerinin temel
nedenleri nelerdir?

3. Demografik yapidaki degisimler, yerlesimlerin mekansal 6rgiitlenmesini nasil etkilemistir?

4. Giiniimiizde gozlenen demografik kriz, tarihsel yerlesme siirekliligi acisindan nasil bir
kirilmaya isaret etmektedir?

ARASTIRMA VE BULGULAR
1. Cografi Konum ve Dogal Ortam

Kuzey Osetya—Alanya Cumbhuriyeti, Rusya Federasyonu’nun Avrupa kesiminin giineyinde, Biiyiik
Kafkasya Siradaglari’nin kuzey yamacinda yer almakta olup, Kuzey Kafkasya’nin fiziki ve beseri
cografya oOzelliklerinin en belirgin bigimde i¢ ige gectigi alanlardan birini olusturmaktadir.
Cumhuriyet topraklar1 kuzeyde Stavropol Ovasi, orta kesimde Oset Ovasi ve glineyde yliksek daglik
alanlar ile cevrilidir. Bu ii¢lii mekansal yapi, bolgenin tarihsel siire¢ boyunca bir ge¢is, temas ve
yerlesme alani olarak sekillenmesinde belirleyici olmustur. Biiylik Kafkasya’nin kuzey yamacinda
uzanan dag siralari, Kuzey Osetya’daki yerlesme diizeninin bi¢cimlenmesinde temel dogal
faktorlerden biridir. Cumhuriyetin daglik kesiminde, Ana Kafkas Siradaglari’na paralel bi¢imde
uzanan Side, Rocky, Mera ve Ormanlik sirtlari, yerlesmelerin biiyiik l¢iide vadi tabanlar1 ve bogazlar
boyunca yogunlagmasina neden olmustur Bu morfolojik yapi, tarihsel siire¢te hem savunma hem de
ulagim agisindan avantajli alanlarin yerlesme igin tercih edilmesini beraberinde getirmistir (Isayev,
2010, s. 47). Ozellikle dag bogazlari, Kuzey Osetya—Alanya’da tarih boyunca niifus hareketlerinin,
ticari gegislerin ve kiiltiirel temaslarin odak noktalar1 héline gelmis; bu durum, bdlgenin Kuzey
Kafkasya i¢indeki stratejik konumunu giiclendirmistir (Gerasimov, 1989, s. 204-206).

Dogal cevrenin bu belirleyici etkisi, Kuzey Osetya’daki yerlesme diizeninin yalnizca mekéansal
dagilimin degil, ayn1 zamanda yerlesimlerin biiyiikliigiinii ve siirekliligini de dogrudan etkilemistir.
Daglik alanlarda yer alan yerlesmeler, topografik sinirliliklar ve savunma gereksinimleri nedeniyle
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genellikle kiigiik 6lcekli, pargali ve savunma odakli bir karakter sergilerken; ova kesimlerinde daha
bliytik, stireklilik gosteren ve ekonomik acgidan cesitlenmis yerlesmeler gelismistir. Oset Ovast,
tarimsal faaliyetler i¢in elverisli toprak yapisi, iklim kosullar1 ve ulasim olanaklar1 sayesinde tarihsel
siire¢c boyunca niifusun yogunlastig1 baslica alanlardan biri olmustur. Bu durum, ovanin yalnizca bir
tarim alani degil, ayn1 zamanda yerlesme siirekliliginin saglandig1 bir c¢ekirdek mekan haline
gelmesine katki saglamistir (Zamyatin, 2006, s. 129—131).

Kuzey Osetya’nin dogal ortami, yerlesmelerin ekonomik islevlerini de dogrudan sekillendirmistir.
Daglik kesimlerde hayvancilik ve sinirli tarimsal faaliyetler 6n plana cikarken, ova ve etek
bolgelerinde tarim, ticaret ve ozellikle 19. ylizyilin sonlarindan itibaren sanayi faaliyetleri gelisme
gostermistir. Bu ekonomik farklilasma, dag—ova arasinda tarihsel olarak siireklilik arz eden bir niifus
hareketliligini beraberinde getirmistir. Tarihi cografya acisindan degerlendirildiginde, s6z konusu
hareketlilik yerlesme stirekliliginin ve mekansal doniisiimiin temel dinamiklerinden biri olarak ortaya
cikmaktadir. Dogal ¢evre kosullarinin yerlesme tlizerindeki etkisi, tarihsel olaylarla birlestiginde daha
belirgin hale gelmistir. Hun, Mogol-Tatar ve Timur istilalar1 sirasinda niifusun daglik alanlara
cekilmesi, dogal ¢evrenin sundugu savunma imkanlariyla dogrudan iliskilidir. Buna karsilik, Rusya
Imparatorlugu’na ilhak sonrasinda uygulanan iskan politikalari, ova kesimlerinin yeniden cazibe
kazanmasina neden olmus ve dogal ortamin yerlesme tlizerindeki etkisi farkli bir yonelim kazanmistir
(Badov & Badov, 2017, s. 66—68). Bu ¢ercevede Kuzey Osetya’nin cografi konumu ve dogal ortama,
yerlesme diizeninin tarihsel evrimini belirleyen pasif bir arka plan degil; aksine, siyasal, demografik
ve ekonomik siireglerle etkilesim halinde olan aktif bir unsur olarak degerlendirilmelidir.
Giliniimiizdeki yerlesme dagilimi ve niifus yogunlugu, bu uzun dénemli dogal ve tarihsel etkilesimin
somut bir sonucunu yansitmaktadir.

2. Tarihsel Yerlesim Siireci

Kuzey Osetya topraklarinda yerlesme siireci, Kafkasya’nin genel tarihsel ve kiiltiirel evrimiyle paralel
bicimde ¢ok erken donemlere kadar uzanmaktadir. Bolgedeki arkeolojik veriler, Paleolitik donemden
itibaren insan varliginin kesintili fakat siireklilik gdsteren bir yap1 sergiledigini ortaya koymaktadir.
Popov c¢iftligi ¢evresi ile Kirzhin, Zamankul ve Batako kdyleri yakinlarinda tespit edilen erken
Paleolitik buluntular, Kuzey Osetya’nin yaklasik 150 bin y1l dncesinden itibaren insan yerlesimine
sahne oldugunu gostermektedir. Bu erken donem yerlesmeleri, dogal ¢evre kosullarina dogrudan
bagimli, avcilik ve toplayiciliga dayali gegici iskan alanlari niteligindedir. Yerlesmelerin cogunlukla
magara ve acik alan kampi seklinde orgiitlendigi, su kaynaklar1 ve av potansiyelinin belirleyici oldugu
anlagilmaktadir. Mezolitik doneme tarihlenen Saulagat Magarasi ile Mozdok ¢evresindeki Komarovo
yerlesmesi, Kuzey Osetya’da yerlesme siirekliliginin yalnizca gecici degil, zamansal derinligi olan
bir iskan modeli gelistirdigini ortaya koyan dnemli merkezler arasinda yer almaktadir (Anthony,
2007, s. 215-217).

Neolitik donemde, ozellikle Digorsky Gorge, Kuzey Osetya’daki yerlesme tarihinin cekirdek
alanlarindan biri héline gelmistir. Bu donemde yerlesmelerin daha kalict bir karakter kazandigi,
avcilik-toplayiciligin - yan1 sira tarimsal {retim ve hayvanciligin giderek 6nem kazandigi
goriilmektedir. Insan—dogal ¢evre iliskisi, bu evrede daha karmasik ve iiretime dayali bir yapiya
evrilmistir. Tung Cag1 boyunca Kuzey Osetya, Kura—Araks, Maykop, Pit ve Catacomb kiiltiirlerinin
kesigme alanlarindan biri haline gelmis; bu durum bolgenin Kafkasya 6l¢eginde dnemli bir yerlesme
ve kiiltiirel etkilesim sahasi oldugunu ortaya koymustur. S6z konusu kiiltiirel katmanlar, Kuzey
Osetya’da yerlesme siirekliliginin tarihsel temelini olusturan ana asamalar1 temsil etmektedir (Kohl,
2007, s. 97-102).

Tarihi cografya acisindan Kuzey Osetya’daki yerlesme diizenini belirleyen en 6nemli kirilma
noktalarindan biri, Alanlar donemiyle dogrudan iligkilidir. Alanlarin atalari, erken donemlerde
Ciscaucasia bozkir kusaginda hakimiyet kurmus; ancak 4. yiizyilin sonlarina dogru Hun baskisinin
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artmasiyla, agik ve savunmasiz ovalik alanlardan dag eteklerine ve yiiksek daglik kesimlere ¢ekilmek
zorunda kalmislardir. Bu zorunlu yer degistirme siireci, yerlesmelerin mekansal yoneliminde kokli
bir degisime yol acmis; Alan yerlesmeleri giderek savunmaya elverisli, par¢ali ve korunakli bir
karakter kazanmstir. Ozellikle vadi tabanlari, dar bogazlar ve ulasilmasi giic dag ici alanlar, bu
donemde yerlesmelerin yogunlastig1 baslica mekanlar haline gelmistir. Bu mekansal tercihler, Alan
toplumunun hem askeri tehditlere karsi korunma ihtiyacin1 hem de sinirli kaynaklari daha etkin
kullanma ¢abasini yansitmaktadir. Alan niifusunun Kuzey Osetya topraklarindaki ikinci biiyiik
yerlesim dalgasi, 13. yiizyilda gerceklesen Mogol-Tatar istilalariyla iliskilendirilmektedir. Mogol
ordularmin Kuzey Kafkasya’ya yonelik saldirilari, Alan niifusunun 6nemli bir boliimiini kitlesel
bicimde daglik alanlara yonelmeye zorlamis; bu durum, daglik kesimlerdeki yerlesme yogunlugunu
belirgin bicimde artirmistir (Sinor, 1990, s. 246-249).

Ozellikle Bat1 Alanya niifusunun énemli bir kismi, yalnizca Mogol istilalar1 nedeniyle degil, 13.
ylizyilin ikinci yarisinda bolge iizerinde niifuz kuran farkli siyasi giiclerin baskilar1 sonucunda da yer
degistirmek zorunda kalmistir. Bu uzun siireli baski ortami, Kuzey Osetya’daki yerlesme diizeninin
savunma odakli, ice kapanik ve dag merkezli bir yapiya evrilmesine neden olmus; bu ozellikler,
bolgenin yerlesme cografyasinda yiizyillar boyunca kalict izler birakmaistir.

Kuzey Osetya’daki {igiincli biiyiik yerlesim dalgasi, Timur’un Kafkasya seferleriyle dogrudan
iligkilidir. 14. ylizyilin sonlarinda gergeklesen Timur istilalari, bolgedeki yerlesme siirekliligini
kesintiye ugratan bir diger 6nemli tarihsel kirilma olarak degerlendirilmektedir. Bu siiregte niifusun
onemli bir boliimii, artan askeri tehditler nedeniyle yeniden daglik alanlara ¢ekilmis; yerlesmelerin
mekansal dagilimi, giivenlik ve savunma kaygilar1 dogrultusunda yeniden sekillenmistir. Tarihi
cografya acisindan bu donem, Kuzey Osetya’daki yerlesme diizeninin yalnizca dogal cevre
kosullartyla degil, ayn1 zamanda siyasal ve askeri baskilarla da yonlendirildigini acik bicimde ortaya
koymaktadir. Timur seferleri, 6zellikle vadi tabanlar1 ve acik alanlardaki yerlesmelerin zayiflamasina,
buna karsilik yiiksek ve ulagilmasi gii¢ alanlarda savunma agirlikli iskanin giiglenmesine yol agmustir.
Kuzey Osetya’daki yerlesme siirecinde dordiincii ve en belirleyici asama, 18. ylizyilin sonlarinda
Rusya Imparatorlugu’na ilhak ile baslamistir. 1774 sonras1 donemde, Rus ydnetimi tarafindan daglik
alanlardan ovalara dogru planl iskan politikalar1 uygulanmis; Oset niifusunun bir béliimii bilingli
olarak ova kesimlerine yonlendirilmistir. Ayn1 donemde Ruslar, Ukraynalilar ve diger Slav gruplar
kuzeyden bolgeye yerlestirilmis; Mozdok Kalesi, Lukovskaya (1763) ve Pavlodolskaya (1774) gibi
askeri yerlesmeler bu siirecin mekansal dayanak noktalar1 haline gelmistir (Baddeley, 1908, s. 92—
95).

1784 yilinda Vladikavkaz Kalesi’nin kurulmasi, Kuzey Osetya’daki yerlesme diizeninde yeni bir
merkezilesme siirecinin baglangicini temsil etmistir. Bu gelisme, bolgenin yalnizca askeri degil, aym
zamanda idari ve ekonomik bir merkez etrafinda yeniden oOrgiitlenmesini beraberinde getirmistir.
Rusya’ya ilhak sonrasinda Kuzey Osetya’da yerlesmelerin mekansal yonelimi belirgin bigimde
degismis; daglik alanlardan ovalara dogru yasanan niifus hareketleri, modern yerlesim sisteminin
temellerini olusturmustur. Bununla birlikte bu siireg, daglik alanlarin tamamen terk edilmesi anlamina
gelmemistir. Aksine, 19. ylizy1l boyunca daglik Osetya niifusu, polimetalik cevher yataklariin kesfi
ve isletilmesi, tarim tekniklerindeki gelismeler ve bogazlar arasi ulagimin giliclenmesi sayesinde
artmaya devam etmistir. Ozellikle Sadonskoye yataginin isletmeye agilmasi, daglik alanlardaki
yerlesmelerin ekonomik islev kazanmasini saglayan baslica unsurlardan biri olmustur (Tsutsiev,
2014, s. 171-174).

Bu tarihsel siire¢ biitiinciil olarak degerlendirildiginde, Kuzey Osetya’daki yerlesme diizeninin tek
yonlii bir gelisim gostermedigi; aksine, tarih boyunca ovalar ile daglik alanlar arasinda yon degistiren,
siyasal ve dogal kosullara duyarli dinamik bir mekansal yap1 sergiledigi goriilmektedir. Tarihi
cografya perspektifi, bu ¢ok katmanl silireci anlamada temel bir analitik ¢erceve sunmakta ve
glinlimiizdeki yerlesme yapisinin tarihsel kokenlerini agik bi¢imde ortaya koymaktadir.
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3. Yerlesim Yapisimin Sekillenmesi

Kuzey Osetya—Alanya Cumbhuriyeti’nde yerlesim yapisinin sekillenmesi, tarihsel siire¢ boyunca
dogal ¢evre kosullar ile siyasal, ekonomik ve demografik faktorlerin karsilikl etkilesimi sonucunda
gerceklesmistir. Tarihi cografya perspektifinden bakildiginda, bolgedeki yerlesmelerin mekansal
dagilimi ve islevsel ozellikleri, tek bir doneme 6zgii dinamiklerle agiklanamayacak 6l¢lide karmasik
ve ¢ok katmanli bir gelisim siirecine sahiptir. Bu siirecin temel mekansal ¢ergevesini, daglik alanlar
ile ova kesimleri arasindaki karsitlik olusturmaktadir. Daglik kesimlerde gelisen yerlesmeler, tarihsel
olarak savunma gereksinimlerinin belirleyici oldugu bir yerlesim tipolojisi sergilemistir. Ozellikle
Hun, Mogol-Tatar ve Timur istilalar1 gibi dis baskilarin yogunlastigi donemlerde, niifusun daglik
alanlara yoOnelmesi, yerlesmelerin vadi tabanlari, yamag¢ etekleri ve ulasilmasi gii¢ alanlarda
yogunlasmasina neden olmustur (Manz, 2007, s. 68-71).

Bu tiir yerlesmeler genellikle kiiciik 6lgekli, parcali ve kendi kendine yetmeye yonelik bir yapiya
sahip olmus; ekonomik faaliyetler agirlikli olarak hayvancilik ve smirli tarimsal iiretim etrafinda
sekillenmistir. Daglik alanlardaki bu yerlesme modeli, savunma agisindan gorece giivenli bir yagam
alan1 sunmakla birlikte, demografik agidan kirillgan ve dis miidahalelere duyarli bir karakter
kazanmistir. Bu durum, Kuzey Osetya’da yerlesme diizeninin yalnizca dogal ¢evre kosullarina degil,
tarihsel siirecte tekrarlanan siyasal ve askeri baskilara da duyarli bicimde sekillendigini; daglik
alanlarin uzun siire boyunca bir siginak ve savunma mekani islevi gordiigiinii acik bicimde ortaya
koymaktadir (Tsutsiev, 2014, s. 18-20).

Buna karsilik ova kesimleri ve dag etekleri, tarihsel siire¢ boyunca daha yogun ve siireklilik gésteren
yerlesmelerin gelistigi alanlar olmustur. Oset Ovasi, tarimsal iiretime elverisli topografik yapi, toprak
ozellikleri ve iklim kosullar1 sayesinde erken donemlerden itibaren niifus ¢ekim alani islevi
gormiistiir. Rusya Imparatorlugu’na ilhak sonrasinda uygulanan iskan politikalar1 bu egilimi daha da
giiclendirmis; daghk alanlardan ovalara yonelen planli yerlesim hareketleri, Kuzey Osetya’daki
yerlesim yapisinda belirgin bir merkezilesme siirecini baslatmistir. Bu donemde kurulan askeri
yerlesmeler ve kaleler, yalnizca savunma isleviyle simirli kalmamis, ayn1 zamanda yeni yerlesim
cekirdekleri olarak geligsmistir. Vladikavkaz’in yerlesim yapisi igindeki rolii, Kuzey Osetya’daki
mekansal orgiitlenmenin anlasilmasi agisindan merkezi bir 6neme sahiptir. 1784 yilinda bir kale
olarak kurulan Vladikavkaz, kisa siirede idari, askeri ve ekonomik islevleri biinyesinde toplayan bir
merkez haline gelmistir. Terek bolgesinin olusumu ile birlikte kent, ¢cevresindeki yerlesmeler lizerinde
belirleyici bir ¢ekim giicii kazanmis; sanayi, ticaret ve ulasim aglarinin diigiim noktasi olarak 6ne
cikmigtir. Bu gelisme, Kuzey Osetya’daki yerlesim hiyerarsisinin merkezinde Vladikavkaz’in
konumlanmasina ve kentsel agirlikli bir yerlesim diizeninin olusmasina zemin hazirlamigtir
(Tavasiyev, 2014, s. 2664-2666).

19. ylizyilin ikinci yarisinda sanayilesme ve madencilik faaliyetlerinin hiz kazanmasi, yerlesim
yapisinin islevsel ¢cesitlenmesini onemli 6l¢iide artirmistir. Polimetalik cevher yataklarinin igletilmeye
baslanmasi, 6zellikle Sadonskoye yatagi ¢cevresinde yeni yerlesmelerin ortaya ¢ikmasina ve mevcut
yerlesmelerin biiylimesine katki saglamistir. Bu siirecte daglik alanlardaki bazi yerlesmeler ekonomik
islev kazanarak niifus tutma kapasitelerini gecici de olsa artirmis; ancak genel egilim, daglik
alanlardan ovalara ve kentsel merkezlere yonelen niifus akisi seklinde gerceklesmistir. Yerlesim
yapisinin sekillenmesinde etnik ve demografik bilesenler, Kuzey Osetya—Alanya Cumhuriyeti’nde
belirleyici bir rol oynamstir. Osetler basta olmak {izere Ruslar, Ukraynalilar ve Alman kolonistlerin
bolgeye yerlestirilmesi, yerlesmelerin mekansal dagilimini, biiyiikliigiinii ve islevsel yapisini 6nemli
olgiide cesitlendirmistir. Ozellikle 19. yiizyilin ortalarindan itibaren kurulan Alman kolonileri,
tarimsal lretim teknikleri, arazi kullanimi1 ve yerlesim diizeni acisindan yeni bir yerlesme modeli
sunmus; bu yerlesmeler agirlikli olarak ova ve dag eteklerinde yogunlasmistir (Kabuzan, 1996, s.
214-216).
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Bu gelisme, Kuzey Osetya’daki yerlesim yapisinin ¢ok etnili ve ¢ok islevli bir karakter kazanmasina
katkida bulunmustur. Farkli etnik gruplarin yerlesim pratikleri, tarimsal {iretim bigimleri ve ekonomik
faaliyetleri, bolgedeki yerlesmeler arasinda islevsel farklilasmayi artirmis; bu durum, 6zellikle ova
yerlesmelerinde daha karmasik ve biitlinlesik bir mekansal yapinin ortaya ¢ikmasina neden olmustur.
Tarihi cografya agisindan degerlendirildiginde, Kuzey Osetya’daki yerlesim yapisi, statik bir
mekansal diizen olmaktan ziyade, tarih boyunca degisen siyasal kosullar, ekonomik faaliyetler ve
demografik egilimlerle birlikte siirekli yeniden sekillenen dinamik bir sistem olarak ortaya
cikmaktadir. Daglik alanlar ile ova kesimleri arasindaki yerlesim yonelimi, bu dinamik siirecin en
belirgin mekénsal gostergelerinden biri olup, niifusun donemsel olarak farkli ¢cevrelere yonelmesiyle
sekillenmistir. Gliniimiizde gozlenen yerlesim dagilimi ve niifus yogunlugu, Kuzey Osetya’da tarihsel
siire¢c boyunca yasanan iskan politikalarinin, etnik ¢esitlenmenin ve ekonomik doniisiimlerin somut
bir yansimasini olusturmaktadir. Bu baglamda mevcut yerlesim yapisi, uzun donemli tarihsel
birikimin mekansal bir sonucu olarak degerlendirilmelidir (Tsutsiev, 2014, s. 180—182).

4. Yerlesim Yapisi Ile Demografik Dinamikler Arasindaki Tarihsel Baglant:

Kuzey Osetya—Alanya Cumbhuriyeti’nde yerlesim yapisinin tarihsel olarak sekillenmesi, yalnizca
mekansal orgiitlenme ve yerlesme tipleri iizerinden degil, ayn1 zamanda bu yapinin tasidig: niifus
dinamikleri tizerinden degerlendirilmelidir. Bolgedeki tarihsel yerlesim siireci ve yerlesim yapisinin
olusumu, demografik degisimlerden bagimsiz bir gelisim gostermemis; aksine, niifusun biiyiikligii,
mekansal dagilimi ve hareketliligi, yerlesim diizeninin yonelimini dogrudan belirleyen temel
faktorler arasinda yer almistir. Hun, Mogol-Tatar ve Timur istilalar1 gibi tarihsel kirilma
donemlerinde, niifusun daglik alanlara ¢ekilmesi, yalnizca savunma amacli bir mekéansal tercih degil,
ayni1 zamanda demografik bir zorunluluk olarak ortaya ¢ikmistir. Bu donemlerde niifus yogunlugunun
daglik kesimlerde artmasi, yerlesmelerin kiigiik 6l¢ekli, parcali ve daginik bir karakter kazanmasina
yol acmis; s6z konusu mekénsal yapi, yerlesme siirekliligini korurken demografik biiylimeyi
sinirlayan bir etki yaratmistir (Golden, 1991, s. 88-91).

Bu baglamda, yerlesim yapisinda gozlenen savunma odakli orgiitlenme, yalnizca askeri ve siyasal
kosullarin bir sonucu degil, ayn1 zamanda niifusun yeniden iiretim kapasitesini belirleyen yapisal bir
unsur haline gelmistir. Daglik alanlardaki sinirli tarim olanaklari, pargali yerlesme diizeni ve zor
ulagim kosullar1, niifus artis hizin1 baskilayan faktorler olarak 6ne ¢ikmis; buna karsilik, ova
kesimlerinde gelisen daha biiyiik ve siireklilik gésteren yerlesmeler, demografik biiylimenin mekansal
tagtyicilart olmustur. Bu durum, Kuzey Osetya’daki yerlesim yapisinin, tarihsel siire¢ boyunca
yerlesme—niifus—mekan iligkisi ¢ergevesinde karsilikli etkilesim i¢inde gelisen dinamik bir sistem
oldugunu agik bigimde ortaya koymaktadir.

Rusya Imparatorlugu’na ilhak sonrasinda, Kuzey Osetya—Alanya Cumhuriyeti'nde yerlesim
yapisinda gézlenen mekansal doniisiim, demografik siireglerle daha dogrudan ve kurumsal bir iliski
kurmustur. Daglik alanlardan ovalara dogru yonlendirilen iskan politikalari, niifusun daha elverisli
dogal kosullara sahip alanlarda yogunlasmasina olanak tanimis; bu durum, yerlesimlerin biiyiikligii,
stirekliligi ve islevsel yapisi ilizerinde belirleyici olmustur. Bu siiregte Vladikavkaz’in bolgesel bir
merkez olarak yiikselisi, yalnizca idari ve ekonomik islevlerin yogunlagsmasiyla degil, ayn1 zamanda
niifusun bu merkezde toplanmasiyla da yakindan iliskilidir. 1784°te bir askeri kale olarak kurulan
kent, kisa slirede ¢evresindeki yerlesmeler {izerinde giiclii bir demografik ¢ekim merkezi haline
gelmis; boylece Kuzey Osetya’daki yerlesim sistemi, tarihsel siireklilikten modern kentlesmeye
uzanan demografik bir yeniden yapilanma siirecine girmistir (Tsutsiev, 2014, s. 162—166).

19. ylizyilin sonu ile 20. yiizyilin baslarinda sanayilesme ve madencilik faaliyetlerinin gelismesi,
yerlesim yapist ile niifus arasindaki iligkiyi daha da giiclendirmistir. Polimetalik yataklarin isletilmeye
baslanmasi, 6zellikle daglik alanlardaki bazi yerlesmelerin gegici olarak niifus tutma kapasitesini
artirmig; ancak uzun vadede ova kesimleri ve kent merkezlerinin demografik ¢ekiciligi baskin hale
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gelmistir. Bu durum, daglik alanlardaki yerlesmelerin sinirli bir biiylime sergilemesine karsin, ova ve
kentsel alanlarda kalic1 niifus yogunlagmalarinin olusmasina yol agmistir (Badov & Badov, 2017, s.
67-70).

Bu tarihsel siireg, Kuzey Osetya’daki yerlesim yapisinin giderek merkezilesmesine ve niifusun
mekansal agidan daha dengesiz bir dagilim gostermesine zemin hazirlamistir. Tarihi cografya
acisindan degerlendirildiginde, yerlesim sistemi ile demografik dinamikler arasindaki iliski, dogrusal
bir nedensellikten ziyade karsilikli etkilesim temelinde sekillenmistir. Yerlesim yapisindaki her
mekansal doniisiim, demografik yapiyr yeniden bigimlendirmis; demografik degisimler ise
yerlesimlerin iglevsel ve mekansal konumlarini doniistiirmiistiir. Bu karsilikli etkilesim, gilinlimiizde
gozlenen yerlesim diizeni ve niifus yapisinin tarihsel kokenlerini anlamada temel bir anahtar
sunmaktadir.

SONUC

Kuzey Osetya—Alanya Cumhuriyeti’nde yerlesmenin gelisimi, tarihi cografya perspektifinden ele
alindiginda, dogal ¢evre kosullar, tarihsel olaylar ve demografik siireclerin birbirini siirekli olarak
etkiledigi cok katmanli bir yap1 sergilemektedir. Paleolitik donemden itibaren izlenen yerlesme
siirekliligi, Hun, Mogol-Tatar ve Timur istilalar1 ile Rusya Imparatorlugu’na ilhak gibi tarihsel
kirilmalarla yon degistirmis; ancak bu kirilmalar, yerlesme sisteminin tamamen ortadan kalkmasina
degil, yeni mekansal ve demografik oOrgiitlenme bicimlerinin ortaya c¢ikmasina yol agmistir.
Calismada elde edilen bulgular, Kuzey Osetya’daki yerlesme diizeninin, daglik alanlar ile ova
kesimleri arasinda tarihsel olarak degisen bir yonelime sahip oldugunu agik bigimde ortaya
koymaktadir. Bu yonelim, yalnizca giivenlik kaygilar1 ve dogal ¢cevre kosullariyla degil, ayn1 zamanda
niifusun biiyiikliigii, mekansal dagilimi ve hareketliligiyle de yakindan iliskilidir. Ozellikle dis
baskilarin yogunlastigi donemlerde daglik alanlara yonelen niifus, savunma odakli ve pargali bir
yerlesme diizeninin olusmasina neden olmus; buna karsilik siyasal istikrar ve planli iskan
politikalarinin uygulandigr dénemlerde, niifusun ova kesimlerinde yogunlasmasi, daha biiyiik ve
stireklilik gosteren yerlesmelerin gelisimini beraberinde getirmistir.

Rusya Imparatorlugu’na ilhak sonrasinda gelisen merkezi yerlesme yapisi ve kentlesme siireci,
yerlesme sistemi ile demografik yapi arasindaki bagin daha da giiclenmesine neden olmustur.
Vladikavkaz’in boélgesel bir merkez olarak yiikselisi, yalnizca idarl ve ekonomik islevlerin
yogunlasmasiyla degil, ayn1 zamanda niifusun bu merkezde toplanmasiyla belirginlik kazanmis;
boylece Kuzey Osetya’daki yerlesme sistemi, tarihsel siireklilikten modern kentlesmeye uzanan bir
demografik yeniden yapilanma siirecine girmistir.

Sonug olarak Kuzey Osetya ornegi, daglik bolgelerde yerlesme siirekliligi, mekansal doniisiim ve
demografik dinamiklerin birlikte ele alinmasinin zorunlulugunu acik bi¢imde ortaya koymaktadir.
Tarihi cografya yaklasimi, bu ¢cok boyutlu siireci anlamada gii¢lii bir analitik ¢er¢eve sunmakta ve
glinlimiizde goézlenen yerlesme diizeninin tarihsel temellerini agiklamaya imkan tanimaktadir. Bu
yoniiyle caligma, Kuzey Kafkasya’daki yerlesme arastirmalarina biitiinciil bir katki saglamakta;
benzer cografi alanlarda yiiriitiilecek gelecekteki arastirmalar i¢in saglam bir kavramsal ve yontemsel
zemin olusturmaktadir.
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Abstract

The main purpose of this study is to examine the methods used by high school mathematics teachers
to provide analytical thinking skills (ATS) to their students and the frequency of applying these
methods from a holistic perspective. In the research, a cross-sectional survey model aiming to
describe the current situation was used; data were collected via survey from 20 high school
mathematics teachers working in the 2025-2026 academic year. Descriptive statistics, arithmetic
mean, and exploratory factor analysis techniques were utilized in the analysis of the data.

Research findings indicate that teachers generally prefer analytical thinking skill development
methods at the "Frequently Apply" level. When examined on the basis of sub-dimensions; it was
determined that teachers showed the highest participation in the "Metacognition (Self-Thinking)"
dimension, being particularly active in ensuring that students learn from their mistakes. On the other
hand, the "Creativity and Solution Generation" dimension was identified as the area with the
relatively lowest average due to deficiencies in group work and applying original activities. The
results reveal that while analytical processes are supported at the individual level in mathematics
education, creative and collaborative applications need further development.

Keywords: Mathematics Education, Analytical Thinking Skill, High School Mathematics Teachers,
Metacognition, Problem Solving.

LiSE MATEMATIK OGRETMENLERININ OGRENCILERINE ANALITiK DUSUNME
BECERIiSI KAZANDIRMA YONTEMLERI

Ozet

Bu calismanin temel amaci, lise matematik 6gretmenlerinin 6grencilerine analitik diisiinme becerisi
(ADB) kazandirma ydntemlerini ve bu yontemleri uygulama sikliklarini biitiinciil bir perspektifle
incelemektir. Arastirmada, mevcut durumu tespit etmeyi hedefleyen kesitsel tarama modeli
kullanilmais; veriler 2025-2026 egitim-6gretim yilinda gérev yapan 20 lise matematik 6gretmeninden
anket yoluyla toplanmistir. Elde edilen verilerin analizinde betimsel istatistikler, aritmetik ortalama
ve acimlayict faktor analizi tekniklerinden yararlanilmistir. Arastirma bulgulari, 6gretmenlerin
analitik diisiinme becerisi kazandirma yontemlerini genel toplamda "Sik Uyguluyorum" diizeyinde
tercih ettiklerini gostermektedir. Alt boyutlar bazinda incelendiginde; 6gretmenlerin en yiiksek
katilmi1  "Metakognisyon (Oz-Diisiinme)" boyutunda gosterdikleri, 6zellikle 6grencilerin
hatalarindan 6grenmelerini saglama konusunda oldukga aktif olduklar1 saptanmistir. Buna karsin,
"Yaraticilik ve Coziim Uretme" boyutu, grup calismalar ve dzgiin etkinlik uygulama eksiklikleri
nedeniyle goreceli olarak en diisiik ortalamaya sahip alan olarak belirlenmistir. Sonuclar, matematik
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egitiminde analitik siire¢lerin bireysel diizeyde desteklendigini ancak yaratici ve is birligine dayali
uygulamalarin gelistirilmeye ihtiyaci oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Matematik Egitimi, Analitik Diisiinme Becerisi, Lise Matematik Ogretmenleri,
Metakognisyon, Problem Cozme.
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Abstract

This theoretical article examines how accelerated, algorithmically structured communication
environments transform subjective time perception and, in turn, the cognitive conditions of attention
and decision-making. Drawing on theories of social acceleration (Rosa, 2013), network time
(Castells, 2010), and bounded rationality (Simon, 1957; Kahneman, 2011), the study introduces the
concept of cognitive time compression to describe a structural condition in which the experiential
present becomes densely saturated with rapidly updating stimuli, thereby narrowing the temporal
window available for reflective judgment.

The article argues that platform architectures optimized for real-time engagement and continuous
novelty reorganize temporal experience by synchronizing cognition with accelerated update cycles.
This synchronization fragments attention, increases cognitive load, and systematically privileges fast,
heuristic-based processing over slow, deliberative reasoning (Tversky & Kahneman, 1974; Eppler &
Mengis, 2004). As a result, decision-making in digital public spheres becomes increasingly oriented
toward salience, affect, and immediacy rather than toward extended evaluation and argumentative
coherence. Integrating sociological, cognitive, and communication-theoretical perspectives, the study
proposes the Algorithmic Acceleration Model (AAM), which conceptualizes cognitive time
compression as the outcome of three interacting layers: infrastructural velocity, attentional
fragmentation, and heuristic rationality. The model reframes mediation as a chronopolitical process
in which power operates through the temporal structuring of cognition, not only through the control
of meaning and visibility. The article contributes to communication theory by foregrounding
temporality as a constitutive dimension of credibility, persuasion, and public judgment. It suggests
that the rationality of democratic deliberation is increasingly shaped by algorithmically produced
temporal regimes that favor reaction over reflection and circulation over justification, thereby calling
for a reconceptualization of communicative rationality under conditions of platform-driven
acceleration.

Keywords: cognitive time compression; media acceleration; algorithmic temporality; attention
economy; heuristic decision-making; chronopolitics; platform society

1. INTRODUCTION

Time has always been a central yet under-theorized dimension of communication. Classical media
theory treated time largely as a neutral container in which messages circulate, privileging questions
of meaning, representation, and power over questions of temporal experience. However, with the rise
of digital platforms, real-time connectivity, and algorithmic acceleration, time itself has become a
communicative force that shapes cognition, attention, and decision-making.

Scholars of social acceleration argue that modernity is characterized by a structural compression of
temporal horizons, in which the speed of technological, social, and experiential change outpaces the
capacity of individuals to process, interpret, and integrate information (Rosa, 2013). In digital
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environments, this acceleration is no longer merely social but computational: algorithmic systems
optimize for immediacy, continuous update, and perpetual novelty, thereby transforming not only the
rhythm of communication but the phenomenology of time itself (Castells, 2010; Hassan, 2012).
From a cognitive perspective, time is not passively perceived but actively constructed. Psychological
research demonstrates that attention, working memory, and decision processes are deeply sensitive
to temporal pressure and information velocity (Kahneman, 2011; Zakay & Block, 1997). When
stimuli arrive in rapid, fragmented, and uninterrupted streams, subjective time tends to contract,
producing what may be described as cognitive time compression: a condition in which individuals
experience the present as dense, urgent, and decision-saturated, while the capacity for reflective
temporal extension is diminished.

Communication theory has not yet fully integrated this temporal-cognitive transformation into its
conceptual core. While studies of the attention economy and media multitasking have documented
overload and distraction (Citton, 2017; Davenport & Beck, 2001), the deeper epistemic and decisional
implications of accelerated mediation remain insufficiently theorized. In particular, the question of
how algorithmically intensified speed reshapes temporal perception and, in turn, the quality of human
judgment and choice has yet to be addressed within a unified theoretical framework.

This article proposes the concept of cognitive time compression as a key mechanism through which
media acceleration restructures communicative rationality. Drawing on theories of social acceleration
(Rosa, 2013), network time (Castells, 2010), and bounded rationality (Simon, 1957; Kahneman,
2011), it argues that platformed communication environments produce a systematic contraction of
subjective time that favors fast, heuristic-driven decisions over slow, deliberative reasoning.

By integrating temporal sociology, cognitive psychology, and communication theory, the article
develops a conceptual model explaining how algorithmic speed reconfigures attention, perception,
and choice. In doing so, it seeks to extend communication theory beyond spatial and discursive
metaphors toward a chronopolitical understanding of mediation, in which power operates not only
through what is communicated, but through the temporal conditions under which cognition becomes
possible.

2. TIME AS A COMMUNICATIVE STRUCTURE

Time in communication is not a neutral backdrop but a structuring force that shapes perception,
attention, and meaning. Sociological theories of modernity emphasize that social life is increasingly
organized around acceleration, defined as the systematic increase in the speed of technological
change, social interaction, and experiential rhythms (Rosa, 2013). Communication technologies play
a central role in this process by compressing temporal distances and synchronizing dispersed actors
into real-time networks.

Castells (2010) conceptualizes this transformation as the emergence of network time, in which digital
infrastructures dissolve sequential temporality and replace it with simultaneity and instantaneity. In
such environments, communication is no longer governed by linear progression but by continuous
update cycles, creating a temporal regime in which the present is perpetually overwritten by a newer
present. This logic undermines the temporal conditions required for narrative continuity, reflection,
and delayed judgment.

Virilio’s (1995) theory of dromology further radicalizes this insight by arguing that speed itself
becomes a form of power. For Virilio, technological acceleration reorganizes perception and
cognition by collapsing the distance between event and awareness, thereby producing what he calls a
“real-time” tyranny in which immediacy displaces duration. Communication, under such conditions,
ceases to be a process of interpretation unfolding in time and becomes an instantaneous impact that
demands immediate response.

From a communication-theoretical perspective, these accounts suggest that media acceleration does
not merely increase the volume of information; it restructures the temporal architecture of cognition.
As Hassan (2012) notes, digital media introduce a regime of “temporal density” in which multiple
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streams of information compete for attention within compressed intervals, eroding the experiential
distinction between past, present, and future. The present becomes saturated, while the horizon of
anticipation and retrospection contracts.

This temporal restructuring has direct implications for how meaning is constructed. Meaning-making
traditionally presupposes temporal extension: the ability to hold information in working memory,
relate it to prior knowledge, and project its consequences. When communicative environments are
organized around speed and perpetual update, this extension is curtailed, and cognition is increasingly
oriented toward immediacy rather than coherence (Rosa, 2013; Castells, 2010).

Thus, time must be theorized as a communicative structure: a set of temporal conditions that enable
or constrain attention, interpretation, and judgment. In platformed environments, these conditions are
no longer socially negotiated rhythms but algorithmically optimized cycles of acceleration, producing
a systematic pressure toward temporal compression.

3. COGNITIVE TIME COMPRESSION AND ATTENTION

Psychological research demonstrates that subjective time is not a fixed metric but a construct shaped
by attention and cognitive load (Zakay & Block, 1997). When attentional resources are divided across
rapidly changing stimuli, temporal intervals tend to be perceived as shorter and denser, leading to a
sense of time “flying” while simultaneously feeling overloaded. This paradox is characteristic of
digitally accelerated environments.

Kahneman’s (2011) dual-process theory provides a useful framework for understanding this effect.
Under conditions of temporal pressure and information abundance, cognition shifts from slow,
reflective processing (System 2) to fast, heuristic-based processing (System 1). Acceleration thus
does not merely speed up decisions; it structurally biases cognition toward intuitive, affect-driven,
and context-sensitive judgments.

Empirical studies on media multitasking show that rapid task switching fragments attention and
reduces the depth of information processing (Ophir, Nass, & Wagner, 2009). From a temporal
perspective, such fragmentation compresses the experiential present: multiple stimuli are processed
in quick succession without sufficient temporal integration, producing a sense of urgency and
simultaneity that undermines sustained focus.

In platformed communication, this attentional compression is intensified by algorithmic design.
Continuous notifications, infinite scrolling, and real-time metrics are engineered to maximize
engagement by maintaining users in a state of perpetual temporal immediacy (Citton, 2017). Attention
1s thus synchronized with the accelerated rhythms of the system, reinforcing the subjective experience
of time scarcity and decision urgency.

Cognitive time compression can therefore be defined as a condition in which the subjective present
becomes densely packed with stimuli, reducing the temporal window available for deliberation and
reflection. This condition is not incidental; it is structurally produced by communicative
infrastructures optimized for speed and continuity.

4. HEURISTICS, SPEED, AND THE TRANSFORMATION OF DECISION QUALITY
Under conditions of temporal acceleration, decision-making increasingly relies on cognitive
heuristics rather than systematic analytical processing. Dual-process theories of cognition distinguish
between fast, intuitive, and automatic processes (System 1) and slow, reflective, and effortful
reasoning (System 2) (Kahneman, 2011). When communicative environments are organized around
immediacy and continuous update, the balance between these systems is structurally altered.

Time pressure is one of the most powerful situational triggers of heuristic dominance. Experimental
research demonstrates that when individuals perceive temporal scarcity, they reduce information
search, rely on salient cues, and simplify judgment strategies (Tversky & Kahneman, 1974; Simon,
1957). In accelerated media ecologies, temporal scarcity is not episodic but permanent. The stream
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never pauses; the next stimulus arrives before the previous one has been cognitively integrated. As a
result, heuristic processing becomes not an adaptive shortcut but a normalized mode of cognition.
Information overload further intensifies this shift. Eppler and Mengis (2004) show that excessive
speed and volume degrade decision quality by increasing cognitive load and fostering reliance on
surface indicators such as recency, popularity, and emotional intensity. Platform algorithms
systematically amplify precisely these cues through trending metrics, engagement counts, and real-
time visibility rankings, thereby aligning epistemic salience with temporal immediacy rather than
with evidential robustness.

From a communication-theoretical standpoint, this implies that acceleration does not merely shorten
response times; it restructures the epistemic form of judgment. What counts as a “good reason”
becomes increasingly defined by speed-compatible signals. Rapid circulation, repetition, and
affective resonance function as substitutes for argumentative coherence and source evaluation
(Citton, 2017; Kahneman, 2011). Decision quality is thus transformed not only quantitatively (faster)
but qualitatively (more heuristic, less deliberative).

5. THE ALGORITHMIC ACCELERATION MODEL (AAM)

To integrate sociological, cognitive, and communicative dimensions, this article proposes the
Algorithmic Acceleration Model (AAM). The model conceptualizes cognitive time compression as
the outcome of three mutually reinforcing layers.

5.1. Infrastructural Velocity

At the structural level, platform architectures operate according to logics of real-time optimization
and continuous engagement. Networked communication collapses sequential temporality into
simultaneity, producing what Castells (2010) calls “timeless time,” in which events are organized by
immediacy rather than by narrative continuity. Hassan (2012) similarly describes digital
environments as regimes of temporal density, where acceleration becomes the default condition of
experience.

5.2. Attentional Fragmentation

At the cognitive level, accelerated update cycles fragment attention and compress subjective duration.
Psychological research shows that divided attention and rapid task-switching shorten perceived
temporal intervals and reduce working-memory integration (Zakay & Block, 1997; Ophir, Nass, &
Wagner, 2009). The present becomes saturated with stimuli, while the temporal span available for
reflective comparison contracts.

5.3. Heuristic Rationality

At the decisional level, bounded rationality becomes structurally enforced. Under permanent temporal
pressure, individuals satisfice rather than optimize, relying on intuitive pattern recognition and
affective cues (Simon, 1957; Kahneman, 2011). Algorithmic ranking systems reinforce this mode by
privileging fast-moving, emotionally engaging, and highly visible content, thereby aligning
infrastructural speed with heuristic cognition.

Together, these layers generate a communicative environment in which speed is not merely a
technical property but a normative cognitive condition. Time itself becomes a medium of power,
shaping what can be attended to, processed, and judged.

6. IMPLICATIONS FOR COMMUNICATION THEORY

The AAM compels a rethinking of several foundational assumptions in communication theory.
First, models of persuasion and credibility presuppose temporal extension: the availability of time for
message elaboration, counter-argumentation, and reflective evaluation. Yet acceleration restructures
these conditions by privileging immediacy and truncating deliberative windows (Rosa, 2013;
Kahneman, 2011). Communication effects must therefore be theorized not only in terms of content
and source, but also in terms of temporal affordances.
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Second, mediation can no longer be conceptualized solely as spatial transmission. It must be
understood as temporal structuring. Algorithms do not simply distribute messages; they synchronize
cognition with accelerated rhythms, thereby pre-shaping the form of rationality that becomes possible
(Castells, 2010; Hassan, 2012).

Third, the concept of rational public discourse, central to Habermasian theory, requires temporal
preconditions: duration, turn-taking, and the suspension of immediacy (Habermas, 1984).
Algorithmic acceleration introduces a pre-discursive temporal regime that biases communication
toward reaction rather than argument, toward circulation rather than justification.

7. IMPLICATIONS FOR PUBLIC JUDGMENT AND DEMOCRACY

Democratic judgment presupposes what Rosa (2013) terms “temporal resonance”: the capacity to
relate present information to past experience and future consequences. Cognitive time compression
weakens this resonance by saturating the present and narrowing temporal horizons.

Agenda-setting research has long shown that media visibility shapes perceived importance. Under
accelerated conditions, however, temporal salience becomes a dominant criterion: what is newest,
fastest, and most viral acquires disproportionate epistemic weight (Citton, 2017). This favors affective
mobilization over reflective evaluation and amplifies emotionally charged frames over analytically
complex ones.

Moreover, when political and social issues are encountered within compressed temporal windows,
citizens are more likely to rely on heuristic cues such as group identity, emotional tone, and
algorithmic popularity signals (Kahneman, 2011; Tversky & Kahneman, 1974). Public judgment thus
becomes increasingly synchronized with platform rhythms rather than with deliberative time.

8. FUTURE RESEARCH AGENDA

Future theoretical and empirical work should pursue three directions.

First, chronopolitical analyses should examine how different platform designs produce distinct
temporal regimes and how these regimes shape cognitive and normative orientations (Rosa, 2013;
Hassan, 2012).

Second, longitudinal studies are needed to investigate how prolonged exposure to accelerated
mediation affects attentional span, working memory, and tolerance for delayed gratification—
capacities central to democratic reasoning (Kahneman, 2011; Zakay & Block, 1997).

Third, interdisciplinary dialogue with neuroscience and philosophy of time could deepen
understanding of how algorithmic speed reorganizes the phenomenology of the present and the ethics
of decision-making under temporal compression.

9. CONCLUSION

This article has argued that digital acceleration produces a structural condition of cognitive time
compression in which subjective temporality, attention, and decision quality are reorganized by
algorithmic speed. By integrating theories of social acceleration (Rosa, 2013), network time (Castells,
2010), and bounded rationality (Simon, 1957; Kahneman, 2011), it conceptualizes communication as
a chronopolitical process in which power operates through the temporal conditions of cognition.
The central theoretical claim is that acceleration is not merely a technical characteristic of media
systems but an epistemic force that reshapes how judgment becomes possible. When time is
compressed, reflection yields to reaction, argument to salience, and deliberation to circulation.
Communication theory, therefore, must take temporality seriously—not as a background variable,
but as a constitutive dimension of meaning, authority, and rationality in the platform society.
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Abstract

In narrow waterways with very strong currents, such as the Bosphorus Strait in Istanbul, establishing
an information system that can instantly measure and share the current intensity and direction with
ships is extremely important for the safe navigation of marine vessels. Today the most accurate
current readings are obtained through sensors placed on the seabed. This information is crucial for
both small boats and large ships in narrow waterways.

Therefore, the data obtained from these sensors must be transmitted instantly to centers on land.
Furthermore, for safe navigation measures, it is very important that this data regarding the
surrounding seas is evaluated in an Artificial Intelligence application and transmitted to marine
vessels as quickly as possible.

Two different systems can be used to transmit current data to land. The first is mobile communication
systems such as 4G and 5@, and the second is marine radio communication systems.

In evaluating these two systems; - The data speed and capacity in 4G and 5G mobile communication
systems are higher than those in marine radio systems,

- Data latency can be reduced to around 1 ms, especially in 5G systems,

- While communication with these systems is possible up to a maximum distance of 3-4 km from the
shore, communication can be established up to a distance of 60-70 km from the shore with VHF
systems,

- 700 or 800 MHz bands are preferred for communication from a distance of 6-7 km via mobile
systems,

- Problems may be experienced within the scope of mobile communication systems, especially in
rural areas,

- Since marine current data is not in very large volumes and does not require high speed, the most
suitable system for this purpose is the VHF radio system,

- There is no need to establish a separate VHF system on the Turkish coasts, as there is a VHF network
operated by the General Directorate of Coastal Safety in Turkey covering our entire coastline.

- Therefore, for the targeted system, it is necessary to first utilize the existing VHF infrastructure, and
if the sea area to be monitored is 5-6 km, a model can be developed that also utilizes mobile systems
for this coverage.

- The data collected from meteorological data sensors must be transmitted to a designated center on
land via the specified communication systems.

- A computer system for storing this data and an Artificial Intelligence system to evaluate the collected
data must be established.
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- An infrastructure must be established to transmit the evaluated current data to marine vessels
instantly or at specific intervals (depending on their importance) via radio systems that are mandatory
on board ships.

Keywords: Sea Current Information, Mobile Communication Systems, VHF System, Sea Current
Sensors, Radio Systems.

DAR SU KANALLARINDA AKINTI DEGERLERININ ANLIK OLCUMUNUN GEMILER
ILE PAYLASIMINI YAPACAK BILGI SISTEMININ TESISI

Ozet

Istanbul Bogaz1 gibi akintinin ¢ok kuvvetli oldugu dar su kanallarinda akint1 siddetinin ve y®niiniin
anlik olarak ol¢iiliip gemiler ile paylasilabildigi bilgi sisteminin tesisi deniz araclarinin emniyetli
seyirleri acisindan son derece onemlidir. Giinlimiizde akint1 degerlerinin en saglikli alinabilmesi
deniz lizerine yerlestirilen sensorler araciligi ile olmaktadir. Bu bilgiler hem kii¢iik tekneler, hem de
dar su kanallarinda biiylik gemiler i¢in ¢ok dnemlidir.

Bu nedenle s6z konusu sensdrlerden temin edilen verilerin anlik olarak karada bulunan merkezlere
iletilmesi gerekmektedir. Ayrica emniyetli seyir tedbirleri acisindan g¢evre denizlere iliskin bu
verilerin gelistirilecek bir Yapay Zeka uygulamasinda degerlendirilerek en kisa silirede deniz
araclarina iletilmesi ¢ok onemlidir.

Akint1 verilerinin karaya tasinmasi i¢in iki farkli sistemin kullanilmas1 miimkiindiir. Bunlardan ilki
4G, 5G gibi Mobil haberlesme sistemleri, digeri Deniz Telsiz haberlesme sistemleridir.

S6z konusu iki sistemin degerlendirilmesinde;

- 4G ve 5G Mobil haberlesme sistemlerindeki data hizinin ve kapasitesinin deniz telsiz sistemlerine
oranla daha fazla oldugu,

- Ozellikle 5G sistemlerinde data gecikme siiresinin 1 ms diizeyine yaklastirilabilecegi,

- Bu sistemler ile kiyidan en fazla 3-4 km mesafeye kadar haberlesilirken, VHF sistemleri ile kiyidan
60-70 km mesafeye kadar iletisim kurulabildigi,

- Mobil sistemler araciligi ile 6-7 km mesafeden haberlesme yapabilmek i¢in 700 veya 800 MHz
bantlarinin tercih edilmesi,

- Ozellikle kirsal alanda Mobil haberlesme sistemlerinin kapsaminda problemler yasanabilecegi,

- Deniz akinti verilerin ¢ok biiyiik hacimde olmamasi ve yiiksek hiz gerektirmeyecegi icin bu amaca
en uygun sistemin VHF telsiz sistemi oldugu,

- Bunun i¢in Tiirkiye kiyilarinda ayr1 bir VHF sisteminin tesis edilmesine gerek olmadig, Tiirkiye’de
Kiyr Emniyeti Genel Midirliigii tarafindan isletilen ve tiim kiy1 seridimizi kapsayan VHF
sebekesinin bulundugu,

- Bu nedenle hedeflenen sistem i¢in Oncelikle mevcut VHF alt yapisinin kullanilmasi, kontrol
edilmesi istenilen deniz alan1 5-6 km. ise, bu kapsama i¢in Mobil sistemlerin de kullanilabilecegi bir
modelin gelistirilebilecegi,

- Meteoroloji veri algilayicilarindan toplanan datalarin belirtilen haberlesme sistemleri ile karada
belirlenecek merkeze aktarilmasi,

- Bu datalarin depolandig bir Bilgisayar sistemi ve toplanan datalar1 degerlendirecek bir Yapay Zeka
sisteminin tesis edilmesi,

- Degerlendirilen deniz akinti verilerin gemilerde zorunlu olarak bulundurulan telsiz sistemleri
araciligi ile anlik veya belirli periyotlar ile (6nemine gore) deniz araglarina aktarilacak bir alt yapinin
kurulmasi gerekmektedir.
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Anahtar Kelimeler: Deniz Akint1 Bilgileri, Mobil Haberlesme sistemleri, VHF Sistemi, Deniz
Akint1 Sensoérleri, Telsiz Sistemleri.
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Abstract

The restoration and socio-economic reintegration of the Karabakh region in the post-conflict period
is considered one of the priority directions in the national development strategy of the Republic of
Azerbaijan. Re-engaging this region, which has long remained outside economic circulation, requires
a complex and systematic approach. This process should not be limited only to state investments and
infrastructure projects; it must also be accompanied by the active participation of the private sector,
the formation of an entrepreneurial environment, and the creation of sustainable business models.
From this perspective, strategic planning for business development is of great importance. Strategic
planning allows business entities to correctly orient their activities under uncertain conditions, use
resources efficiently, and gain long-term competitive advantage. Especially in regions like Karabakh,
where a new economic environment is being formed, it is necessary to support strategic planning with
market-oriented approaches. At this stage, marketing concepts play a decisive role in shaping business
development strategies. Strategic planning is the process of determining the long-term goals of
economic entities and selecting optimal directions of activity to achieve these goals. In the scientific
literature, strategic planning is assessed as the main management mechanism of business
development. In this process, the analysis of macro-environmental and micro-environmental factors
is of special importance. Macro-environmental factors include the economic situation, state policy,
legal framework, social and demographic processes, and technological development. The micro-
environment relates to consumers, competitors, suppliers, and partners. Since most of these factors
are dynamic in the Karabakh region, strategic planning is required to be flexible and adaptive.
Strategic planning for business development should not only aim to increase financial indicators; it
must also include objectives such as social responsibility, ensuring employment, and protecting
ecological balance. This approach is one of the main conditions that ensure sustainable business
development.

Keywords: Karabakh business environment; Sustainable development; Marketing concept; Strategic
planning; Economic recovery.
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Differences Between Classic and Post-Conflict Strategic Planning

Bl Classic Strategy
| m=m Post-Conflict Strategy

Strategy Level

Aspects

In the study, the mutual relationship between strategic planning and marketing concepts, their
mechanisms of influence on business development, and their alignment with sustainable development
principles have been analyzed systematically. The results of the article show that consumer-oriented
and socio-ethical marketing concepts act as one of the main tools for business development in
Karabakh. By determining long-term targets, it is important that companies define their current
activities not through a mere description of conditions, but based on the results of analyzing changes

within the framework of the external and internal environment.

Concept of sustainable development:
Sustainable development refers to the long-term and mutually ensured economic growth, social welfare,
and ecological balance.

Sustainable Development Model

Social Development — protection of human rights, ensuring
employment opportunities for the population

Economic Development —
achieve economic growth,
applying new, clean and sustainable

technologies BEARABLE EQUITABLE |

VIABLE

Ecological Development — preserving the biological world
and restoring the ecosystem.

The essence of the concept of strategic planning is that it should be possible to give a timely response
to rapidly changing conditions, creating an opportunity to prepare a complex of methods and tools
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that ensure companies’ adaptation. Numerous models have been created that allow the development
of the strategic planning process; therefore, it becomes possible to make correct decisions for solving
issues based on strategic analyses. New realities for inclusive and sustainable development: with the
Victory achieved by our valiant Army under the leadership of the Victorious Commander-in-Chief,
President ITham Aliyev, historic justice was restored and our lands were liberated from occupation.
After the Patriotic War ended, the process of restoring the liberated territories began; at present,
reconstruction and building works are being carried out within the framework of the goals and
objectives set and the envisaged implementation mechanisms. The conceptual vision regarding the
restoration and reconstruction of the liberated territories—the “First State Program on the Great
Return to the Liberated Territories of the Republic of Azerbaijan”—was approved by the Presidential
Decree dated February 2, 2021, and the “Azerbaijan 2030: National Priorities for Socio-Economic
Development” were confirmed. Five national priorities were defined:

—_—

a sustainably growing, competitive economy;

2. adynamic, inclusive society based on social justice;

3. competitive human capital and a space for modern innovations;
4. the Great Return to the liberated territories;

5. aclean environment and a country of “green growth.”

To ensure the implementation of these priorities, the “Socio-Economic Development Strategy of the
Republic of Azerbaijan for 2022-2026” was approved. For the implementation of the fourth
priority—ensuring sustainable settlement and reintegration of the liberated territories into economic
activity—the “First State Program on the Great Return to the Liberated Territories of the Republic of
Azerbaijan” was approved by Presidential Order No. 3587 dated November 16, 2022. The priority
directions of the State Program include organizing safe living and public administration in the
liberated territories; construction of residential settlements and provision of infrastructure; return of
the population and creation of sustainable communities; establishment of strategically significant and
comprehensive infrastructure that supports the development and reintegration of the territories;
integration of the territories’ economies into local and foreign value chains for sustainable settlement;
improvement of the ecological environment and application of environmentally friendly
technologies. To organize governance and support regional development in the liberated territories,
state bodies—the Special Representative Offices—were established. In accordance with the
“Regulations on the Special Representative Offices of the President of the Republic of Azerbaijan,”
approved by Presidential Decree dated February 4, 2021, the special representatives ensure
development in line with targets defined for the administrative territorial unit (or its parts) identified
by the President; coordinate the activities of state bodies and their local branches; protect property
and ensure efficient use of state assets; and organize activities in the fields of entrepreneurship, urban
planning, construction, and others. At present, special representatives of the President operate in the
districts of Aghdam, Fuzuli, Khojavend, Shusha, Jabrayil, Gubadli, Zangilan, the city of Khankendi,
Aghdara and Khojaly districts, Lachin and Kalbajar. Promotion of start-ups and business incubators:
persons returning to the liberated districts are informed about tax and other concessions, investment
opportunities in the region, and receive regular training on various topics. Through SME Friends
(KOB Dostlar1), operational support and services are provided to relevant individuals concerning
entrepreneurial activity. In carrying out tasks in this direction, the Fund partners with various relevant
state structures, foreign investment companies and funds, and other stakeholders such as individual
and corporate investors, to implement projects in the following directions:
» Promoting the potential for investment and the promising directions in the region to contribute to
the sustainable development of Karabakh, ensure employment, and enable comfortable living
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conditions;

 Supporting the preparation of proposals and projects for the development of green energy, as well
as ecologically safe and efficient social infrastructure, buildings, and other facilities (including “smart
villages”), to form balanced development that will not negatively affect the environment in Karabakh.
Special attention must be given to projects that stimulate business activity and promote investment
potential in the liberated territories. Meanwhile, the promotion of public-private partnerships is of
particular importance, and encouraging this partnership is among the Fund’s tasks. Promotion of
investment and business potential in Karabakh (including attracting investments and encouraging
public-private partnerships):
* Collecting and analyzing proposals from potential investors, studying relevant documents, and
directing the more promising ones to the appropriate state bodies for consideration.

The development of business in Karabakh is of great importance in terms of the restoration of the
regions and modernization of the economy in recent years. In this context, marketing concepts play a
key role in presenting the potential of the regions, creating confidence in local and foreign markets,
and ensuring that businesses remain sustainable and competitive. The impact of marketing is evident
in areas such as strengthening branding, applying digital marketing, and developing innovative
business models. The main logic of classical strategy is that market relations are formed according to
certain rules, and these rules do not undergo major changes over the long term. In classical strategic
planning, the main focus is on studying market demand, analyzing the competitive environment, and
ensuring efficient use of the internal resources of the business. In this model, the company determines
its goals in advance and prepares long-term plans to achieve them. Financial forecasts, sales targets,
increasing market share, and optimizing costs are considered the main components of classical
strategy. Since Karabakh has long been in a state of instability, economic decisions here cannot be
based solely on market mechanisms. Strategic planning must also incorporate factors such as political
stability, social adaptation, and institutional development. From this perspective, strategic planning
appears as a multi-level process. At the first level, the internal capabilities and resources of the
business are evaluated; at the second level, regional risks, the state of infrastructure, and public policy
are taken into account. In addition, when talking about strategic planning, a strategic model comes to
mind: “In regions like Karabakh emerging from instability, one of the main challenges of strategic
planning is risk factors”—security risk, investment risk, social risk.

One of the main difficulties of strategic planning in regions emerging from instability, like Karabakh,
is risk factors. Since the business environment in areas in the post-conflict stage has not yet fully
formed, the concept of risk carries a broader meaning than in classical market economies. These risks
are not limited to financial and market risk; they also encompass security, investment climate, and
social factors.

Security risk is one of the most sensitive aspects of strategic planning in post-conflict regions. Since
Karabakh was a conflict zone for a long time, business activity there is closely tied to security issues.
For entrepreneurs, the security of production facilities, logistics routes, and personnel must be among
the main priorities. Uncertainty related to security leads to delays in business decisions or the
selection of more cautious strategies. In my opinion, strategic plans developed without considering
security risks do not align with real-world conditions. This is especially true for business entities
seeking to operate in the initial stage; correct assessment of these risks is crucial. Measures taken by
the state in the security sphere and the level of stability ensured play a significant role in reducing
risks for businesses and must be considered in strategic planning.

Investment risk is also high in post-conflict regions. For entrepreneurs seeking to establish businesses
in Karabakh, one of the main questions is the extent to which invested capital will be protected and
justified in the long term. Incomplete restoration of infrastructure, a market still in formation, and the
phased application of legal mechanisms are factors that increase investment risks. Therefore,
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investment decisions should be made in stages during strategic planning. In my opinion, within the
context of Karabakh, rather than large, one-off investments, it is more appropriate to choose staged
and flexible investment strategies. Investment incentives, tax concessions, and support mechanisms
offered by the state help to reduce these risks and create additional assurances for business.

Social risk is often overlooked in post-conflict regions but is very important for strategic planning.
The social environment in Karabakh is being reshaped after many years of conflict. The return of the
population, employment issues, social adaptation, and the restoration of trust directly affect the
business environment. In my view, business strategies built without considering the needs and
expectations of the local population cannot achieve long-term success. If social risks are ignored,
business entities may fail to gain community acceptance and face difficulties in continuing their
operations. For this reason, a socially responsible approach, employment of local residents, and
projects that generate social benefits must become an integral part of strategic planning.

The strategic model is a complex management approach used to plan business activity in regions in
the post-conflict stage, based on the interrelationship of micro-, meso-, and macro-level factors and
jointly considering public policy, social adaptation, and market mechanisms. This model enables
business entities to reduce risks in an unstable environment, allocate resources efficiently, and form
a long-term strategy for sustainable development.

In a post-conflict economy, the understanding of strategic planning differs significantly from the
stable market models accepted in classical business theory. In such regions, economic relations are
formed not only by the balance of supply and demand, but also by factors such as security, social
trust, and institutional stability. In this respect, Karabakh constitutes a special example. The long-term
conflict interrupted market relations and weakened economic behavior models. Consequently,
strategic planning becomes not only profit-oriented, but also oriented towards restoration and
adaptation. In this environment, business decisions cannot rely solely on current economic indicators.
Thus, in Karabakh, strategic planning must be conducted in line not only with the internal interests
of business, but also with the national economic strategy. In post-conflict regions, state strategy is not
merely a regulatory mechanism for business—it acts as a guiding framework. Priority sectors defined
by the state, investment incentives, and infrastructure projects directly shape the strategic decisions
of business entities. In this regard, Azerbaijan’s long-term development approach for Karabakh is of
great importance in terms of reducing risks for business. Business plans aligned with state strategy
deliver more sustainable and predictable results. At the same time, business entities should not act as
passive adapters to state strategy, but as active partners. When private-sector initiatives contribute
effectively to the formation of the regional economic environment, state—business synergy is
strengthened. As a general example, similar situations have been observed in other countries emerging
from conflict. Initially, business behaves cautiously in such regions, but when the state has a clear
strategy, investor interest grows. This process is gradually forming in Karabakh as well. Companies
are now focusing not on short-term gains but on establishing long-term positions—precisely the main
objective of strategic planning.

Risk factors have a significant impact on strategic planning. In regions like Karabakh, which are
emerging from instability, one of the main challenges of strategic planning is risk factors. Since the
business environment in post-conflict areas is not yet fully formed, the concept of risk carries a
broader meaning than in classical market economies. These risks are not confined to financial and
market risks; they also cover security, investment climate, and social factors.
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The following marketing strategies are of particular importance for the development of the business
environment in the region:

creation of the region's economic and tourism brand;

implementation of digital marketing and innovative communication channels;
exporting local products to national and international markets;

Strengthening public-private sector collaboration from a marketing perspective.

MARKETING STRATEGIES PROPOSED FOR KARABAKH:

Type of strategy Application area

Green marketing Agriculture,energy
Regional branding Tourism
Digital marketing Startups
Social marketing Local communities

State support, especially in the fields of industry, agriculture, and tourism, strengthens the long-term
position of business. Therefore, in Karabakh, strategic planning must be carried out not only
according to the internal interests of business but also in alignment with the national economic
strategy. In post-conflict regions, state strategy is not merely a regulatory mechanism for business; it
acts as a guiding framework. Priority areas defined by the state, investment incentives, and
infrastructure projects directly shape the strategic decisions of business entities. In this regard, the
long-term development approach of the Azerbaijani government concerning Karabakh is of great
importance for reducing risks for business. Business plans aligned with state strategy provide more
sustainable and predictable results. At the same time, business entities should not act as passive
adapters to state strategy but as active partners. When private-sector initiatives make real
contributions to the formation of the regional economic environment, state—business synergy is
strengthened. As a general example, similar situations have been observed in other countries emerging
from conflict. In such regions, business initially behaves cautiously, but when the state has a clear
strategy, investor interest increases. This process is gradually forming in Karabakh as well.
Companies are now thinking not of short-term profit but of long-term positioning, which is the main
objective of strategic planning. As a result, I can say that, on the topic of Karabakh, business
development makes strategic planning more complex and realistic. Here, every decision is evaluated
not only from an economic perspective but also from the perspective of social and regional
development. This forces business entities to create more thoughtful, staged, and sustainable plans.
In my opinion, this approach is necessary both for business success and for the healthy development
of the region.
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Marketing concepts define a business's philosophy for approaching the market and play a key role
in shaping strategic decisions.

[ Industry Analysis H Basic Strategy H Corporate Analysis J

Market Objectives I Competitive Positioning | Competitive Advantage
.

|: Control - Implementation | ‘ Organization ]

Marketing Actions

Now, to make our article fully clear and relevant, I would like to discuss the role of marketing
concepts in the strategic planning of sustainable business development in the context of Karabakh.
By sustainable business development, we mean not only earning profit today but also maintaining a
position in the market in the future. The concept of sustainable business development is increasingly
coming to the forefront in modern economics. This concept includes not only economic profitability
but also social responsibility and ecological balance. For a region like Karabakh, which is in the
reconstruction stage, this approach is especially relevant. Here, business activity should be carried
out without harming the environment and by taking into account the interests of local communities.
Thus, in Karabakh, sustainable development is not an additional burden for business; on the contrary,
it 1s a key factor that creates long-term competitive advantage. Strategic planning based on the
principles of sustainable development ensures the long-term economic stability of the region. At the
same time, this approach increases the social legitimacy of business entities and accelerates their
acceptance by society. From this perspective, marketing concepts play a special role in strategic
planning. Especially in a region like Karabakh, which has entered a new stage of development,
marketing approaches directly determine whether a business will succeed.

The role of marketing concepts in strategic planning is particularly evident in newly forming markets.
Since the Karabakh market is not a classical, fully formed consumer market, marketing approaches
here must be adaptive in nature.
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The concept of sustainable development entails ensuring a balanced approach to economic, social, and
environmental aspects. In the context of Nagorno-Karabakh, sustainable development:
» It encompasses goals such as economic recovery and increasing employment,

* improving the social welfare of the population,
SUSTAINABLE BUSINESS MODEL

» protecting and efficiently using natural resources, by o ’.

* and preserving and promoting cultural heritage. b _.__/ ‘\_.
A4 e Q SUSTAINABLE b
- ol

Business entities play the role of the main driving force in this process. However, the successful operation
of a business should rely not only on short-term profits but also on long-term strategic goals. It is at this
point that marketing concepts become an integral part of strategic planning.

In regions like Karabakh that are being re-formed, this approach is especially relevant because
consumer behavior has not yet fully settled, and marketing activities directly influence the formation
of these behaviors. In this context, marketing is not only about presenting products; it also acts as a
tool for social adaptation. When business entities enter the market while considering local values,
social sensitivities, and regional identity, the marketing strategy becomes more effective.

One of the marketing concepts—the customer-oriented approach—is very relevant for Karabakh. For
example, suppose an entrepreneur wants to open a small market or facility in that area. If they apply
the same model used in Baku without adaptation, they may not succeed. However, if they form the
product assortment by taking into account the purchasing habits, income level, and daily needs of the
local population, that business will be more sustainable. This demonstrates the real role of marketing
in strategic planning.

Another marketing approach is socially responsible marketing. In Karabakh, business should not
pursue profit alone. In the projects I have observed (for example, posts related to restoration and
reconstruction), it is evident that businesses simultaneously strive to create social benefits. Providing
employment to local residents, promoting local products, and paying attention to environmental
issues strengthen the business’s image. This is also an essential part of long-term strategic planning.
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This concept considers not only the interests of consumers and businesses but also the interests of society
and the environment. Preserving ecological balance in Karabakh, implementing socially responsible
business models, and developing local communities are key elements of the social-ethical marketing
approach.

The social-ethical marketing concept holds particular importance in sensitive regions such as Nagorno-
Karabakh. This approach emphasizes that business should focus not only on profit but also on:

*  Employment of the population

¢ Social welfare

* Environmental protection
ensures that it serves such purposes.

The long-term development plans of the Azerbaijani state regarding Karabakh also affect the
marketing strategies of businesses. Entrepreneurs adjust their activities taking these plans into account
and aim for sustainable development rather than short-term gains. I believe this also shows that
marketing concepts are not just auxiliary but one of the main tools in strategic planning. The
formation of the business environment in the Karabakh region is characterized by a number of specific
factors. The phased restoration of infrastructure in the region, the return of the population, and the
establishment of new economic institutions create both opportunities and risks for businesses. Tax
incentives, investment promotion mechanisms, and special economic regimes implemented by the
state serve to stimulate entrepreneurial activity in the region. However, the market is not yet fully
formed, consumer behavior is unstable, and the limited human resources increase the importance of
strategic planning. Properly communicating the innovative projects being implemented in Karabakh
to the public ensures the sustainability of these projects.
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The integration of marketing concepts into strategic planning contributes to sustainable
development through the following mechanisms:

* Economic impact: creation of new markets, increase in employment, stimulation of entrepreneurship;
* Social impact: improving the well-being of the local population, ensuring social inclusivity;

* Environmental impact: promotion of environmentally friendly products, efficient use of resources;

*  Cultural Impact: Branding and promoting the cultural heritage of Karabakh.
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Azerbaijan’s innovation-oriented development strategies related to Karabakh also increase the role of
marketing communications. Projects implemented jointly by the state and the private sector are not
only executed but also presented to society. This creates stability and trust for business in long-term
strategic planning. In post-conflict regions, the most important intangible asset for business is trust.
The long-standing uncertainty in Karabakh has shaped a cautious approach in the behavior of
investors and consumers.

The newly forming business environment in Karabakh requires different approaches and long-term
strategic planning from entrepreneurial entities operating in the region. Ensuring the sustainable
development of businesses in Karabakh is directly linked to their ability to operate in accordance with
market conditions, use resources efficiently, and align economic objectives with social and
environmental factors. From this perspective, the marketing concept plays a guiding role in the
strategic planning of businesses operating in Karabakh. In addition, the rich history and culture of
these regions stimulate the development of tourism and social projects. Marketing also plays an
important role in the development of local communities and their involvement in business. The
strategic application of marketing concepts in Karabakh has a significant impact on the economic and
social development of these regions and ensures their broader presence in global markets. Business
development in Karabakh will be possible not only through economic factors but also through the
application of correct marketing strategies and concepts. The strategic application of marketing
concepts ensures proper positioning of products and services in the region, their presence in the
market, and the establishment of international connections. The sustainable development of
businesses in Karabakh is possible based on modern marketing approaches. Marketing concepts—
production, product, sales, marketing, and socio-ethical—not only help increase economic
development but also contribute to social welfare.

The Karabakh region, both in terms of natural resources and geographic location, is a favorable
economic space for applying the production concept. The extensive land reserves, water resources,
and transport-logistics opportunities available in the liberated territories create an important
foundation for restoring agriculture and industrial production. According to the State Statistical
Committee, thousands of hectares of land suitable for agriculture exist in the Karabakh economic
region, creating real opportunities for expanding crop production and animal husbandry. At the same
time, the restoration of the region’s transport communications—highways, rail lines, and logistics
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centers—facilitates the delivery of manufactured products to markets. The establishment of the
Aghdam and Jabrayil industrial parks is considered one of the important examples of the practical
application of the production concept in Karabakh. Centralizing production processes and applying
modern technologies in these industrial parks creates conditions for reducing unit costs, achieving
economies of scale, and increasing competitiveness. As a result, we can say that the share of local
production increases, dependence on imports decreases, and permanent jobs are created in the region.
Thus, the production concept plays a leading role in accelerating economic activity in the Karabakh
region and in forming a sustainable production environment at the initial stage.

When discussing the impact of the product concept on the strategic planning of sustainable business
development in Karabakh, we can note that the product concept is based on the approach that
consumers prefer high-quality and technically superior products. The natural-climatic conditions of
the Karabakh region create unique opportunities for applying this concept. Products produced in
territories that have long remained outside industrial pollution can stand out with ecological
cleanliness and natural quality indicators. In particular, viticulture, animal husbandry, beekeeping,
and organic agricultural products are considered sectors that reflect the potential advantages of the
Karabakh region. Producing these products in accordance with modern standards and certifying them
increases their competitiveness in both domestic and foreign markets. Within the product concept,
producers pay attention not only to the quantity of the product but also to its quality indicators,
technical characteristics, and consumer value. The formation of the “Karabakh brand” emerges as one
of the strategic results of the product concept. The branding approach facilitates the recognition of
products in the market and creates an association of reliable and consistent quality among consumers.
This, in turn, allows products to be positioned not by price competition alone but on the basis of
quality and origin advantage. In the long-term perspective, Karabakh products can create higher
added value.

In the post-conflict period, introducing products to the market emerges as one of the main problems
in the initial stage. Participation in local and international exhibitions, organizing trade fairs, and
establishing marketing communications play an important role in bringing Karabakh products to
market. Alongside this, the development of logistics infrastructure is among the factors that directly
determine the effectiveness of the sales concept. Modern warehousing systems, transport networks,
and distribution channels ensure that products are delivered to consumers on time and without loss.
Although the sales concept allows increasing sales volumes in the short term, its coordination with
other marketing concepts is necessary for Karabakh products to secure a sustainable position in the
market.

After the liberation of the region, applying the marketing concept is of strategic importance in
ensuring the socio-economic restoration and sustainable development of the region. As one of the
basic principles of the market economy, the marketing concept envisages aligning production and
service activity with consumer demand. Based on this approach, enterprises first analyze the market
environment, consumer needs, and competitive conditions, and only then make production and
investment decisions.

The application of the marketing concept in the Karabakh region creates opportunities to ensure
efficient use of resources and minimize economic risks. According to statistical data, the increase
observed in recent years in the production of agricultural and industrial products in the region is linked
precisely to the application of market-oriented development strategies. This increase shows that
Karabakh is being actively involved in economic circulation and that market mechanisms are
gradually forming. Strategies based on market research reveal the region’s potential more clearly for
local and foreign investors. When the restoration of infrastructure, the establishment of industrial
parks, and the development of agricultural areas are properly positioned within the framework of a
marketing approach, the investment attractiveness of the Karabakh region increases significantly.
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This process creates conditions for the formation of new business entities in the region, for raising
employment, and for improving the social welfare of the population.

One of the important directions of the marketing concept is the formation of brand and positioning
strategies. Presenting products produced in the Karabakh region under the “Karabakh brand” in the
market is a key step. The socio-ethical marketing concept is considered the most modern stage of
marketing. This approach accepts as a principle the protection of society’s and the environment’s
interests alongside economic profit. Looking at the characteristics of socio-ethical marketing, we
consider the preservation of ecological balance, socially responsible business activity, and the long-
term welfare of society. For the long-term and balanced development of the Karabakh region, the
application of the socio-ethical marketing concept is of special importance. According to this concept,
business entities should consider not only short-term profits but also the social and ecological
consequences of their activities. Since the Karabakh region remained in a state of conflict for many
years, it is particularly relevant that economic activities carried out here are organized in accordance
with socio-ethical principles.

Within the framework of the socio-ethical marketing concept, preservation of ecological balance
emerges as one of the main priorities. Restoration of land and water resources in the region,
development of ecological agriculture, and the application of alternative energy sources are
considered practical manifestations of socio-ethical marketing. Statistical observations show that the
implementation of environmentally oriented projects has, in the long term, a positive effect both on
increasing economic efficiency and on improving the quality of life of the population. In particular,
the application of green energy projects creates a basis for Karabakh’s future development according
to a sustainable economic model. At the same time, socio-ethical marketing serves to form a socially
responsible business environment. One of the main goals of this concept is that newly created
enterprises in the Karabakh region contribute to the employment of the local population, to the
development of social infrastructure, and to community welfare. The implementation of socially
oriented projects increases trust among the population and creates conditions for strengthening social
stability in the region. Social surveys conducted show that organizing economic activity on the basis
of social responsibility principles significantly increases the motivation of the population to live and
work in the region.

Ensuring the socio-economic development of the Karabakh region in the post-conflict period requires
that business activity be organized not on the basis of short-term profit objectives alone, but within a
long-term and systematic strategic planning framework. In this context, marketing concepts act as the
main intellectual framework in determining the directions of activity of business, in the efficient
distribution of resources, and in reducing market risks. They allow differentiation of products in terms
of origin, quality, and reliability.
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Strategic planning defines the long-term objectives of an enterprise and the ways to achieve these
objectives. Marketing concepts perform the following functions in this process:
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Research findings indicate that consumers tend to prefer products with a known origin and
those produced in environmentally clean regions. In this regard, the strategic positioning of
Karabakh products through appropriate marketing strategies enhances their competitiveness
in domestic and international markets and creates favorable conditions for expanding export
potential.

Conclusion

The role of marketing concepts in the strategic planning of sustainable business development in
Karabakh is multifaceted and decisive. Marketing approaches align business development strategies
with actual market demands, create long-term competitive advantages, and make a significant
contribution to the socio-economic recovery of the region. In particular, the integration of consumer-
oriented and socio-ethical marketing concepts into strategic planning is one of the key prerequisites
for establishing a sustainable business environment in Karabakh.

Consequently, it can be stated that the proper application of marketing concepts is essential for
sustainable business development in Karabakh. These concepts enable businesses to better understand
the market, mitigate risks, and achieve long-term success. In my view, this approach constitutes the
fundamental condition for ensuring that businesses established in Karabakh are successful and
sustainable in the future.

Analyses conducted demonstrate that marketing concepts are an integral part of strategic business
planning. Their implementation reduces business risks, ensures efficient resource utilization, and
creates favorable conditions for sustainable development. Collaboration between the public and
private sectors plays a crucial role in shaping a sustainable business environment in the region. The
institutional framework established by the state expands opportunities for strategic business planning
(Republic of Azerbaijan, 2022).

The study systematically analyzes the interrelationship between strategic planning and marketing
concepts, their mechanisms of influence on business development, and their alignment with
sustainable development principles. The findings of the article indicate that consumer-oriented and
socio-ethical marketing concepts serve as key instruments for the strategic development of business
in Karabakh.
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Abstract

This study examines the traditional and analogous residential fabric located around Registan Square
and the Bibi Khanum area in Samarkand, Uzbekistan, in the context of current conservation
challenges, spatial degradation processes, and transformation dynamics. The courtyard-based housing
typology, narrow street networks, climate-responsive spatial arrangements, and use of local materials
constitute essential spatial layers that shape Samarkand’s historical identity and urban continuity.
This built environment is considered not only as a physical architectural heritage but also as a
multilayered cultural asset reflecting neighborhood-scale lifestyles, social interactions, and urban
memory.

The research was conducted through comprehensive field observations, measured surveys and
analytical studies, street morphology analyses, photo-supported inventory work, and academic
applications carried out within the university. The findings reveal that insufficient documentation,
unauthorized interventions, inappropriate restoration practices, and pressure from reinforced concrete
constructions have rapidly weakened the traditional and analogous housing fabric. Particularly,
neglecting the role of analogous structures in the transformation process has led to disruptions in
typological continuity, fragmentation of the street silhouette, and deterioration of the holistic
perception of the neighborhood fabric.

The study demonstrates that spatial degradations are not confined to specific monumental areas but
have become a widespread and systematic issue affecting the entirety of traditional housing zones.
Accordingly, sustainable conservation cannot rely solely on interventions at the scale of individual
buildings; it requires regular and systematic documentation, climate-responsive design approaches,
local user participation, and a multidisciplinary conservation strategy grounded in academic—public
collaboration. This research aims to contribute to the reassessment of conservation policies in historic
cities, placing the “living heritage” approach at the center, and to provide a solid data and
methodological foundation for future planning and restoration decisions.
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Keywords: Samarkand Historical Urban Continuity, Traditional and Analog Housing Fabric,
Documentation-Based Conservation

SEMERKANT’TA GELENEKSEL VE ANALOG KONUT DOKUSUNUN KORUNMASI:
SORUNLAR VE STRATEJILER

Ozet

Bu calisma, Ozbekistan’in tarihsel kentlerinden biri olan Semerkant’ta, Registan Meydan1 ve Bibi
Hanim mevkii ¢evresinde yer alan geleneksel ve analog konut dokusunu, giincel koruma sorunlari,
mekansal bozulma siirecleri ve doniisiim dinamikleri baglaminda incelemektedir. Avlulu konut
tipolojisi, dar sokak orgiisii, iklimsel kosullara uyumlu mekansal diizenlemeler ve yerel malzeme
kullanimiyla bi¢imlenen bu konut dokusu, Semerkant’in tarihsel kimligini ve kentsel siirekliligini
olusturan temel mekansal katmanlardan biridir. Bu yapilasma bi¢imi, yalnizca fiziksel bir mimari
miras alani olarak degil, ayn1 zamanda mahalle 6l¢geginde yasam big¢imlerini, sosyal iligkileri ve
kentsel hafizay1 yansitan ¢ok katmanli bir kiiltiirel deger olarak ele alinmaktadir.

Aragtirma, kapsamli saha gozlemleri, rolove ve analiz caligmalari, sokak morfolojisi incelemeleri,
fotograf destekli envanter calismalar1 ve iiniversite biinyesinde yliriitiilen akademik uygulamalar
iizerinden gerceklestirilmistir. Elde edilen veriler, belgeleme eksikligi, izinsiz miidahaleler, yanlig
restorasyon uygulamalar1 ve betonarme yapilasma baskisinin, geleneksel ve analog konut dokusunu
hizla zayiflattigini ortaya koymaktadir. Ozellikle analog yapilarin déniisiim siirecinde yeterince
dikkate alinmamasi, tipolojik siirekliligin kesintiye ugramasina, sokak siliietinin par¢alanmasina ve
mahalle dokusunun biitiinciil algisinin bozulmasina neden olmaktadir.

Calisma, yasanan mekansal bozulmalarin yalnizca belirli anitsal alanlarla sinirli kalmadigini,
geleneksel konut alanlarinin tamamina yayilan, yaygin ve sistematik bir sorun haline geldigini
gostermektedir. Bu baglamda stirdiiriilebilir korumanin, yalnizca tekil yapilar tizerinden gelistirilen
miidahalelerle simirli kalamayacagi; diizenli ve sistematik belgeleme calismalari, mikroklimaya
duyarh tasarim yaklasimlari, yerel kullanici katilimi ve akademi—kamu is birligine dayali ¢ok
disiplinli bir koruma stratejisi ile miimkiin olabilecegi vurgulanmaktadir. Arastirma, tarihi kentlerde
“yasayan miras” yaklasimini merkeze alan koruma politikalarinin yeniden degerlendirilmesine katk1
sunmay1 ve gelecekte gelistirilecek planlama ve restorasyon kararlari igin saglam bir veri ve yontem
altyapisi olusturmay1 amaglamaktadir.

Anahtar Kelimeler: Semerkant Tarihsel Kent Siirekliligi, Geleneksel ve Analog Konut Dokusu,
Belgeleme Temelli Koruma.

GIRIS
Tarihsel kentlerin korunmasi, yalnizca anitsal yapilarin muhafazasini degil; bu yapilar ¢evreleyen
geleneksel konut dokusunu, sokak iligkilerini ve yasam bicimlerini de kapsayan biitiinciil bir

yaklagimi gerektirmektedir (UNESCO, 2011). Semerkant, Orta Asya’nin en Onemli tarihsel
merkezlerinden biri olarak, anitsal eserleri kadar, bu eserleri ¢evreleyen eski sehir dokusuyla da kent

133
February 18-20, 2026 Bangkok, Thailand Proceedings Book



BILTEK CONFERENCE-XIV

14th INTERNATIONAL SYMPOSIUM ON CURRENT DEVELOPMENTS IN SCIENCE,
TECHNOLOGY AND SOCIAL SCIENCES

kimligini olusturmaktadir. Registan Meydani ve Bibi Hanim Camii ¢evresinde yogunlasan geleneksel
mahalle dokusu, kentin tarihsel stirekliliginin temel tasidir.

Ancak son yillarda, belgelenmemis yapilar, izinsiz miidahaleler ve betonarme yeni yapilasmalar hem
tekil yapilarin hem de sokak siliietinin biitiinliiglinii tehdit etmektedir. Bu durum, yalnizca fiziksel
kayip degil, kentin tarihsel hafizasinin ve kiiltiirel kimliginin de erozyonunu beraberinde
getirmektedir (ICOMOS, 1964; ICOMOS, 1994). Bu baglamda, Semerkant o6rnegi, geleneksel ve
analog konut dokusunun korunmasmin hem yerel hem de kiiresel Glgekte Onemini ortaya
koymaktadir.

Bu calisma, Semerkant’ta yapilan saha verilerine dayali olarak, geleneksel ve analog konut
dokusunun mevcut sorunlarini, belgeleme eksikliklerini ve kentsel siliiet kayiplarini ortaya koymayi,
aymi zamanda c¢ok disiplinli ve katilimci bir koruma yaklasimimin gerekliligini tartismay1
amagclamaktadir.

CALISMA ALANI

Calisma alani, Registan Meydani ile Bibi Hanim mevkiinin sag kisminda yogunlasan ve “eski sehir”
olarak adlandirilan geleneksel konut alanlarini kapsamaktadir.

Semerkant Calisma Alani1 ve Kent Dokusu
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Sekil 1: Registan Meydani ve ¢evresi 2025

Bu bolgede, 6zgiin geleneksel avlulu evlerin yani sira, plan ve mekansal ozellikleri geleneksel konut
tipolojisini analog bi¢gimde siirdiiren yapilar da bulunmaktadir. Bu mahalle dokusu ve yasam bigimi,
Semerkant’in tarihsel bir kent olarak sekillenmesinde belirleyici olmustur.
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THE MAP OF SAMARKAND - CROSSROAD OF CULTURES, WORLD HERITAGE PROPERTY
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Sekil 2: Registan Meydani1 ve ¢evresi 2025

GELENEKSEL VE ANALOG KONUT DOKUSU

Geleneksel plan semasina sahip konutlar, tekil yap1 6l¢eginin 6tesinde, sokak siliieti ve mahalle
biitlinliigii acisindan 6nemli bir rol tistlenmektedir. Tipolojik yaklasimlar, kentsel dokuda siirekliligin
yalnizca 6zgiin yapilarla degil; bu yapilarla mekansal, islevsel ve 6l¢ek agisindan iligki kuran analog
yapilarla da saglandigini ortaya koymaktadir (Caniggia & Maffei, 2001). Bu nedenle analog konutlar,
Semerkant’in tarihsel dokusunun okunabilirligini ve stirekliligini destekleyen 6nemli unsurlar olarak
degerlendirilmelidir.
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Sekil 3: Tek katli Anolog yapinin sokak siliietine aykir1 degisimi 2026.
MEVCUT SORUNLAR VE DONUSUM SURECIH

Geleneksel ve analog konut dokusu, zaman igerisinde hizli bir doniisiim ve yok olma siirecine
girmistir. Belgelenmemis ve kayit alttna almmamis c¢ok sayida yap:t bulunmaktadir. Izinsiz
miidahaleler, yanlis restorasyon kararlar1 ve avlulu evlerin avlularinda gerceklestirilen yeni
yapilagsmalar bu siireci hizlandirmaktadir. Venedik Tiiziigii’nde vurgulandig tizere, tarihi yapilara
yonelik her tiirlii miidahalenin bilimsel belgelere dayanmasi temel bir ilkedir (ICOMOS, 1964).
Ancak bu ilkenin ihlal edilmesi, sokak siliietinde ciddi kayiplara ve mekansal bozulmalara yol
agmaktadir.

Giliniimiizde geleneksel ve analog yapilarin yerini, iki ve ii¢ katli betonarme ve ¢evresiyle uyumsuz
yapilar almaya baglamistir. Bu doniisiim, geleneksel evlerin yikilarak betonarme yapilara
dontismesini hizlandirmakta ve mahalle dokusunun biitlinliigiinti zayiflatmaktadir.
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Sekil 6: Tek katli Anolog yapinin sokak siliietine aykir1 degisimi 2026.
BELGELEME EKSIiKLiGi VE CEVRESEL ETKIiLER

Geleneksel konutlarin korunmasindaki temel sorunlardan biri, sistematik belgelemenin yapilmamis
olmasidir. Belgelenmemis yapilar i¢in saglikli restorasyon projeleri tiretilememekte; bu durum hem
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fiziksel dokunun hem de mahalle hafizasinin kaybi riskini artirmaktadir. Nara Belgesi’nde
vurgulandigi {lizere, 6zgiinliik kavrami yalnizca malzeme ile sinirli olmayip baglam ve kullanim
iliskileriyle birlikte degerlendirilmelidir (ICOMOS, 1994).

Bunun yani sira, yeni yapilan yapilarin malzeme ve proporsiyonlarinin cografi ve iklimsel kosullara
uygun olmamast, riizgar ve 1s1 dengesini bozmakta ve enerji ihtiyacini artirmaktadir. Bu durum, tarihi
yapilarin 6mriinii kisaltmakta ve modern miidahalelere duyulan ihtiyaci artirmaktadir.

Saha Calismalari ve Cok Disiplinli Yaklasimin Gerekliligi

Yapilan saha caligmalari, tarihsel konut dokusunun korunmasinin tek bir disiplinin yaklagimiyla
miimkiin olmadigini gostermektedir. Tarihi kentlerin korunmasi; sehir yonetimi, akademik ¢evreler
ve yerel kullanicilarin birlikte hareket ettigi biitiinciil ve ¢ok disiplinli bir siireci gerektirmektedir
(Stubbs, 2009). Bu baglamda belgeleme c¢alismalarinin 6ncelikli ve hizlandirilmis bigimde
ylriitiilmesi gerekmektedir.

Belgeleme siireci yalnizca ayrintili r6l6ve ¢alismalarini degil; envanter caligmalari, 6l¢iilii eskizler ve
kisa raporlar1 da kapsamalidir. Bu ¢alismalarin sahada goriiniir olmasi, kullanicilarin izinsiz miidahale
egilimlerini azaltan dolayl bir koruma mekanizmasi olusturmaktadir.

RS // ” x A

Sekil 7: Saha ¢alismadan goriiniimler,2025-2026.
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Sekil 8: Saha calismadan eskizleri,2025-2026.

Sekil 9: Saha calismadan eskizleri,2025-2026.

: Sekil
10: Analizlerin ¢alisilmasi1,2026.
AKADEMIK UYGULAMA DENEYIMi
Saha Calismasinin Kapsami ve Nicel Veriler

Semerkant Devlet Mimarlik ve Insaat Universitesi biinyesinde yiiriitiilen rolove, belgeleme ve
restorasyon dersleri kapsaminda, 24 ogrenciden olusan bir ekip ile yaklasik 20 giinliik bir saha
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caligmas1 gergeklestirilmistir. Bu siirecte, Registan ¢evresinde yer alan iki geleneksel mahallede
yogunlasilmis; yaklagik 150—200 konut ve yap1 envanter ¢alismalar1 kapsaminda belgelenmistir.

Yapilan belgeleme caligmalari; yapilarin plan tipolojileri, avlu varligi, fiziksel durumlar (iyi, orta,
kotii), kullanim bigimleri ve gegirdigi miidahaleler gibi ¢ok sayida durum tespitini icermektedir. Bu
kapsamda, yalnizca genel envanter ¢alismalari ile sinirli kalinmamis; 23 yapinin birebir 6l¢iilerinin
alimarak ayrintili bicimde belgelenmesi gerektigi ve bu yapilar i¢in acil restorasyon projelerinin
hazirlanmasinin zorunlu oldugu tespit edilmistir.

Elde edilen bu nicel ve nitel veriler, geleneksel ve analog konut dokusundaki bozulma siirecinin
yalnizca yaygmhigini degil, ayn1 zamanda miidahale Onceliklerinin belirlenebilirligini de ortaya
koymaktadir. Kisa stirede elde edilen bu sonuglar, belgelemenin yalnizca uzun vadeli ve sinirli uzman
kadrolarla yiiriitiilen bir slire¢ olmak zorunda olmadigini1 gostermektedir.

Belgeleme Siirecinin Ol¢eklenebilirligi ve Ongoriiler

Saha caligmasindan elde edilen veriler, belgeleme siirecinin daha planli ve sistematik ekip
organizasyonlari ile kentsel dlgekte Slgeklenebilir oldugunu ortaya koymaktadir. Mevcut deneyim
temel alindiginda, yaklasik 60 6grenciden olusan ekipler ile yiiriitiilecek diizenli saha ¢alismalari
sayesinde, Registan cevresindeki geleneksel konut alanlarimin envanter c¢alismalarinin bir yil
icerisinde tamamlanabilecegi ongoriilmektedir.

Ayrica, detayli rolove, restitiisyon ve restorasyon projelerinin hazirlanmasi gereken 23 yap1 igin,
mimarlik ve koruma—restorasyon derslerini alan 3—4 sinif diizeyindeki 6grenci gruplarinin, akademik
denetim altinda bu siireci yliriitebilecek yeterlilikte oldugu goriilmektedir. Bu durum, geleneksel
konutlarin korunmasinda ilk ve en kritik asama olan belgeleme ve proje liretim siirecinin, bilimsel ve
akademik yeterlilige sahip uzmanlar tarafindan denetlenerek, kisa silirede tamamlanabilecegini
gostermektedir.

Bu yaklasim, Semerkant gibi genis ve ¢ok katmanli tarihsel kentlerde, belgelemenin yalnizca koruma
sOylemi diizeyinde kalmay1p, uygulanabilir, zamanlanabilir ve siirdiiriilebilir bir koruma arac1 haline
doniismesini miimkiin kilmaktadir.

Farkli mahallelerde ¢ekilen fotograflarin harita lizerinde isaretlenmesi, geleneksel ve analog yapilarin
yikilarak doniistiiriildiiglinii ve bu durumun kentin geneline yayildigini1 agikg¢a gostermektedir.
Plansiz ve disiplinler aras1 yaklasimdan yoksun tadilatlar, onarimlar ve yeni yapilar, Semerkant’in
kentsel siliietini ve morfolojisini bozmakta; diger yapi1 sahipleri icin de olumsuz bir Ornek
olusturmaktadir.

Bu ¢alismada elde edilen nicel saha verileri, s6z konusu doniistimiin yalnizca mekénsal bir degisim
degil; ayn1 zamanda belgeleme eksikligi ve miidahale hizindaki yetersizlikle dogrudan iliskili
oldugunu ortaya koymaktadir. Ozellikle sinirl siire ve insan kaynagi ile yiiriitiilen saha ¢alismalarinda
dahi yiiksek sayida yapinin belgelenebilmesi, koruma siireclerinin yaygin olarak varsayildigi gibi
yavas ve erigsilemez olmadigina isaret etmektedir.

Bu baglamda, iiniversiteler biinyesinde yiiriitiillen akademik saha c¢alismalari, klasik {istten-asagi
koruma modellerine alternatif olarak, yerinde, katilimc1 ve 6l¢eklenebilir bir yaklasim sunmaktadir.
Semerkant 6rneginde elde edilen veriler, belgeleme siirecinin hizlandirilmasinin yalnizca mevcut
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kayiplarin goriiniir kilinmasini1 degil; ayn1 zamanda izinsiz miidahalelerin ve yanlis uygulamalarin
onlenmesine yonelik dolayli bir denetim ve farkindalik mekanizmasi olusturdugunu géstermektedir.

SONUC

Bu calisma, Semerkant’ta geleneksel ve analog konut dokusunun korunmasinda karsilasilan baglica
sorunlart ve bu sorunlara yonelik saha temelli ¢oziimleri ortaya koymaktadir. Belgelenmemis
yapilarin ¢cogunlugu, izinsiz miidahaleler ve yanlis restorasyon kararlari, kentin fiziksel ve kiiltiirel
dokusunu ciddi sekilde tehdit etmektedir. Ayrica, modern betonarme yapilagsma, sadece tekil yapilarin
degil, tiim mahalle ve sokak siliietinin biitiinliiglinii bozmakta; mahallelerin tipolojik siirekliligini
kesintiye ugratmaktadir.

Calisma, Semerkant Devlet Mimarlik ve Insaat Universitesi Ogrencileri ile yapilan saha
calismalarinin, kisa siirede kapsamli belgeleme ve envanter olusturma potansiyelini kanitladigini
gostermektedir. Bu slireg, gecmiste kayit altina alinmig yapilarin giiniimiizdeki degisimlerini
karsilastirmali olarak degerlendirme imkani sunmaktadir.

Sonug olarak, Semerkant’in tarihsel dokusunun korunmasi yalnizca fiziksel miidahalelerle degil;
sehir yonetimi, akademik c¢evre ve yerel kullanicilarin birlikte hareket ettigi ¢ok disiplinli bir strateji
ile miimkiin olabilir (UNESCO, 2011). Bu kapsamda 6nerilen yaklagim:

* Sistematik belgeleme ve envanter caligmalari,
* Mahalle 6lgeginde 6lgiilii eskiz ve kisa raporlarla desteklenen saha galismalari,

» Akademik ve yerel katilimin saglanmasi,
Semerkant’in kentsel hafizasini ve geleneksel konut dokusunu siirdiiriilebilir bicimde korumak i¢in
temel araglardir. Bu strateji, kentin tarihsel kimliginin kaybini 6nlerken, gelecekteki restorasyon ve
planlama kararlarina rehberlik edebilecek saglam bir veri altyapisi da yaratmaktadir.
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ACCEPTANCE LETTER / KABUL YAZISI

Ilgili makama;

14. Uluslararasi Bilimsel Arastirmalar Ve Giincel Gelismeler Kongresi, 18-21 Subat 2026 tarihleri arasinda
Bangkok - Tayland’da 16 farkli iilkenin akademisyen/aragtirmacilarinin katilimiyla gerceklesmistir. Kongre
kapsaminda sunumu yapilan 34 bildirinin 13 adeti Tiirkiye’den katilimcilar tarafindan; 21 bildiri ise 15 iilkeden
katilimeilar tarafindan sunulmustur. Kongre 16 Ocak 2020 Akademik Tesvik Odenegi Ydnetmeligine getirilen
“Tebliglerin sunuldugu yurt i¢inde veya yurt disindaki etkinligin uluslararasi olarak nitelendirilebilmesi i¢in
Tiirkiye disinda en az bes farkl: iilkeden s6zlii teblig sunan konugmacinin katilim saglamasi ve tebliglerin yaridan
fazlasinin Tiirkiye disindan katilimcilar tarafindan sunulmasi esastir.” degisikligine uygun diizenlenmistir.
Bilgilerinize arz edilir.

Saygilarimla,

Dr. Nguyén Thi Bich Van
Member of the Organizing Committee

Congress Web Page / Kongre Web Sayfasi : www.biltek.org
Mail Address / Mail Adresi : biltekkongre@gmail.com
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