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‘Miselyumun yangina dayanimina iligkin somut bir érnek, Ecovative Design tarafindan
gelistirilen ve UL-94 yanmazlik testlerine tabi tutulan miselyum bazl yalitim panelleridir.
Bu paneller, UL-94 HB (Horizontal Burning) seviyesinde siniflandirilarak alevi yatay
konumda yavas ileten ve kendi kendine sonebilen bir performans gostermistir.

+ Ayrica, “Hy-Fi Tower” (New York, 2014) projesinde kullanilan miselyum tuglalar,
yangina dayaniklilik agisindan on testlerden gegirilmis ve kamusal bir alanda kullanima
uygun goriimustar. Bu yapi, miselyumun sadece surdurllebilirligiyle degil, ayn
zamanda yangina karsi glivenligiyle de deneyimlendigi ilk mimari 6rneklerden biridir.
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https://us02web.zoom.us/j/883949856022pwd=buZvBCObK6cHSOly8YOY7DwaR|0C. 1
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= 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 tfime.

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

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

Points to Take info 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.

*kkk

Zoom'a giris yapmadan 6nce lUtfen drnekteki gibi salon numaranizi, adinizi ve soyadinizi belirtiniz
Before you login to Zoom please indicate your hall number, name and surname
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PERSONAL VALUES, WELL-BEING, AND INCLUSION: AN INVESTIGATION OF
TEACHERS' ROLES

Dr. Annalisa Ianniello

Researcher - Special Pedagogy and Didactics, Department of Humanities, Philosophy and Education,
University of Salerno (Italy)

ABSTRACT

The relationship between teachers' personal values and their well-being, particularly within the
field of special education, is a crucial topic for understanding how these factors influence
teaching quality and professional effectiveness (Ianniello et al., 2023). This study aims to
explore the relationship between special education teachers' personal values and their well-
being. The main objective is to examine whether the alignment between personal values and
teaching practices contributes to improving teachers' well-being and professional satisfaction.
The methodology used is quantitative, based on surveys administered to a sample of 439
primary school teachers. The surveys assess both teachers' personal values, using Schwartz’s
universal values model (2010), and their well-being, through validated psychometric scales
(Zewude et al., 2024). The results show a strong correlation between the alignment of personal
and professional values and teachers' well-being. Teachers who report alignment between these
variables report higher levels of professional satisfaction. Conversely, teachers who experience
a conflict between their personal values and professional demands report higher levels of
dissatisfaction. These findings suggest that the congruence between personal values and
professional practices can have a significant impact on the quality of life for special education
teachers, contributing to greater job satisfaction and more effective management of daily
classroom challenges (Aiello, 2018), with positive effects on students as well (Cawthon & Cole,
2009).

Keywords: Inclusion; Special Pedagogy; Values; Wellbeing; Teacher Training.
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ABSTRACT

Introduction: Virtual Reality (VR) is redefining educational methods through creating
immersive environments facilitating learning and emotional development of students. Among
other innovative solutions in this field of education, can be Liminal VR, a platform that offers
interactive experiences meant to improve user's emotional state, attention and motivation. This
article aims to describe the functionalities of Liminal VR and to explore its potential in the
education of children with special educational needs. Analyzing the way this technology can be
used in educational purposes, we discuss the benefits that Liminal VR is bringing in self-
emotional regulation, lowering anxiety and improving students’ concentration. Moreover, in
this study we present recommendations on how to integrate Liminal VR in educational
environments, highlighting the advantages of its use in school and therapy centers.

Literature Review: Although virtual reality has a proven potential in inclusive education, there
is a lack of specific studies on the impact of Liminal VR on children with special educational
needs. Future research is needed to evaluate its efficiency and applicability.

Methodology: This study is based on a description of Liminal VR’s features and a review of the
existing literature on the use of virtual reality in education, highlighting its benefits for inclusive
learning.

Results and Discussion: Liminal VR can contribute to improving attention, self-emotional
regulation and student’s involvement, offering an interactive and accessible learning
environment.

Conclusions: The use of Liminal VR in education shows a significant potential, but further
research is needed to optimize its implementation in different educational settings.

Keywords: virtual reality, education, Liminal VR, educational special needs, immersive
technologies
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ABSTRACT

This study reported a systematic literature review (SLR) of pedagogical innovations on nano-
teaching in science education. Nano-teaching, a streamlined pedagogical approach involving
brief teaching episodes (5—10 minutes) followed by immediate feedback, has emerged as a
transformative strategy in science education. This systematic review synthesizes 53 peer-
reviewed studies from 2014 to 2024 to explore the applications of nano-teaching, impacts, and
challenges. Findings of the literature review highlighted its efficacy in enhancing teacher
preparation, student engagement, and conceptual understanding of complex scientific concepts.
The review includes a comparison of nano-teaching and microteaching, delineates teacher and
student roles and provides both a general textual model and a specific sequence for
implementing nano-teaching in cyber classrooms. Challenges such as time constraints,
scalability, and teacher resistance are addressed, with recommendations for curriculum
integration, professional development, and technology-enhanced delivery. This comprehensive
analysis underscores nano-teaching’s potential to revolutionize science education while
identifying avenues for future research.

Keywords: Nano-teaching, Science Education, Systematic review, Pedagogical Innovation
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ABSTRACT

An Article Submission and Monitoring System (ASMS) is an important tool for managing the
editorial process of journals or online publications. This paper aims to design an information
system that simplifies the journal manuscript submission for publication, validated using the
white-box and black-box techniques. The results indicated that the system enhanced the user
satisfaction and system performance, with strong agreement on the system's ability to meet user
requirements. White-box and black-box testing confirmed the system's internal logic and
external behavior. In conclusion, the system effectively meets the study objectives and can
significantly improve operations. The study provides valuable insights for implementing similar
information systems in academic institutions and contributes to advancing knowledge
management practices.

Keywords: software testing, system design, online publication, user experience, system
evaluation
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ABSTRACT

The world we live in is rapidly developing and people's needs are increasing day by day. For
this reason, the number of businesses established to meet people's needs is also increasing. This
situation increases cooperation among businesses and also leads to competition. Businesses that
are successful in a competitive environment are those that can use their resources most
efficiently. These businesses transform their resources (inputs) into products (outputs) in order
to achieve the goals they set. Evaluating the performance of businesses in a certain period of
time includes investigating how effective they are in transforming the inputs they use into
outputs. In performance evaluation, it is examined whether businesses achieve the highest
output level from the inputs used or whether they can reach a certain output level with the least
amount. For this reason, performance evaluation studies are of great importance for businesses.
Various methods are used to evaluate performance and Data Envelopment Analysis (DEA) is at
the forefront among these methods. In this study, concepts such as performance, effectiveness,
efficiency and productivity are discussed and how important these are for businesses are
evaluated. In this study conducted for the textile sector, 6 companies will be evaluated and the
data will be obtained from the Chamber of Commerce and Industry website. ‘Lindo Package
Program’ will be used for performance measurement and evaluation.

Keywords: Data envelopment analysis, iron and steel efficiency, production sector, efficiency
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ABSTRACT

This study investigates the impact of aqueous nanofluids containing carbon-based and metal-
based nanostructures on the thermal performance of flat-plate solar collectors (FPSCs). Three
experimental campaigns were conducted using graphene nanoplatelets (GNPs), multi-walled
carbon nanotubes (MWCNTs), iron oxide (FesO4), zinc oxide (ZnO), silicon dioxide (SiOz),
and eco-friendly green carbon nanostructures functionalized with natural extracts. Nanofluids
were synthesized with weight concentrations of 0.025-0.2% and assessed for colloidal stability,
thermos-physical properties, and compatibility wusing ultrasonication and covalent
functionalization techniques. Enhanced stability was achieved through treatments such as
triethanolamine (TEA), B-alanine, clove extract, and green methods using Gallic acid and plant
leaves.

Thermo-physical analyses showed increased thermal conductivity (up to 30.2%), viscosity (up
to 25.7%), and density, with a slight reduction in specific heat as concentration increased.
Thermal conductivity correlated positively with temperature and nanoparticle surface area,
while viscosity and density showed inverse relations. Classical models for thermal properties
were validated or modified to fit measured data.

Thermal performance tests were conducted using MATLAB and ANSYS Fluent simulations
under varied flow rates (0.6—1.6 kg/min), inlet temperatures (30-50 °C), and heat flux (600—
1000 W/m?). Results showed that nanofluids enhanced FPSC efficiency by up to 30.2% (for 0.1
wt.% PMWCNT), with performance index values exceeding one, indicating favorable heat
transfer-to-pressure drop ratios. Exergy efficiency improved with nanoparticle concentration
but decreased with higher flow rates.

In conclusion, the use of covalently functionalized and green carbon nanofluids significantly
enhances the thermal, exergetic, and economic performance of FPSCs, with 0.1 wt.%
PMWCNTs and CGNPs identified as the most effective candidates.

Keywords: Liquid Flat-plate solar collector, thermal performance, Green nanofluids, carbon
nanostructures, covalent functionalization
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ABSTRACT

The uncontrolled release of ammonia (NHs) into the environment poses significant risks to air
quality and public health. In response to the growing global demand for safe and sustainable
energy alternatives, hydrogen (H2) fuel has emerged as a promising candidate. This study
investigates the thermodynamic feasibility of converting ammonia into valuable products such
as hydrogen, nitrogen (N2), and nitrogen oxides (NOy), which are useful in various chemical
processes. A process modelling and simulation approach was employed to evaluate the
oxidative dehydrogenation of ammonia using selected oxidants. The results demonstrate the
effectiveness of these oxidants in optimizing hydrogen production and enhancing the yield of
other key products. Furthermore, the study highlights the potential for designing
environmentally sustainable mechanisms to capture and transform ammonia emissions from
various sources, contributing to improved environmental and industrial applications.

Keywords: Process Simulation, Modelling, Environment, Ammonia, Hydrogen, Energy
Alternation.
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ABSTRACT

Archery is a sport that requires a high level of motor control, balance, postural stability, and
motor coordination. In this context, the role of the neuromuscular system is crucial in
understanding the physiological mechanisms underlying archery performance. This review
aims to examine the neuromuscular foundations that affect archery performance. A
comprehensive literature review was conducted by examining various national and
international databases that explore the impact of the neuromuscular system on archery. The
findings indicate that muscle activation, motor unit activation, and intermuscular
synchronization are key factors directly influencing archery performance. Specifically, upper
extremity muscles (deltoid, trapezius, latissimus dorsi), muscle synchronization, and
proprioceptive feedback mechanisms play a critical role in improving archery performance.
Electromyographic (EMG) data show that intermuscular coordination and muscle fatigue have
a significant impact on performance. It has been determined that athletes' psychological
emotional states affect the neuromuscular system and that this effect is indirectly related to
archery performance. These results highlight the necessity of customized training programs
aimed at enhancing neuromuscular performance for archers. In conclusion, neuromuscular
adaptations are emphasized as important for improving archery performance, developing
technical skills, and preventing injuries.

Keywords: Archery, Performance, Neuromuscular System.

OKCULUK PERFORMANSINDA NOROMUSKULER TEMELLER

OZET

Okguluk, yiiksek diizeyde motor kontrol, denge, postiiral stabilite ve kas koordinasyonu
gerektiren bir spordur. Bu yoniiyle, okculuk performansinin altinda yatan fizyolojik
mekanizmalarin anlasilmasinda néromiiskiiler sistemin rolii biiyiikk 6nem tasimaktadir. Bu
derleme calismasi, okculuk performansinmi etkileyen noromiiskiiler temelleri incelemeyi
amaglamaktadir. Literatiir taramas1 yontemiyle c¢esitli ulusal ve uluslararasi veri tabanlarinda
yer alan ve ndromiiskiiler sistemin okguluk iizerindeki etkilerini arastiran ¢aligmalar kapsamli
bir sekilde incelenmistir. Bulgular, kas aktivasyonu, motor birim aktivasyonu ve kaslar arasi
senkronizasyonun, ok¢uluk performansini dogrudan etkileyen temel faktorler oldugunu ortaya
koymustur. Ozellikle {ist ekstremite kaslari (deltoid, trapezius, latissimus dorsi), kas
senkronizasyonu ve propriyoseptif geri bildirim mekanizmalari, okguluk performansinin
iyilestirilmesinde kritik bir rol oynamaktadir. Elektromiyografik (EMG) veriler, kaslar arasi
koordinasyonun ve kas yorgunlugunun performans lizerinde belirleyici etkiler olusturdugunu
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gostermektedir. Sporcularin psikolojik duygu durumlarinin néromiiskiiler yapiy1 etkiledigi ve
bu etkinin ok¢uluk performansi ile dolayli olarak baglantili oldugu tespit edilmistir. Bu
bulgular, okgular i¢in ndromiiskiiler performansi gelistirmeye yonelik 6zellestirilmis antrenman
programlarinin gerekliligini ortaya koymaktadir. Sonug olarak, ndromiiskiiler adaptasyonlarin
okguluk performansinin artirilmasinda, teknik becerilerin gelistirilmesinde ve sakatlanmalarin
onlenmesinde 6nemli oldugu vurgulanmaktadir.

Anahtar Kelimeler: Okguluk, Performans, Noromiiskiiler sistem.
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ABSTRACT

Long-term steroid use due to chronic diseases causes chronic wounds by delaying wound
healing. Dexamethasone is one of the commonly used glucocorticoids. The aim of this study is
to examine the effects of keratinocyte-like cells differentiated from mouse embryonic stem cells
on wound healing by histochemical and immunohistochemical methods in long-term steroid
use in mice.

Forty-eight male BALB/c mice were divided into four groups: (1) wound (only) , (2) wound
+cell, (3) steroid (receiving 2 mg/kg/day dexamethasone for 1 week before and 21 days after
wounding) and (4) steroid + cell (with the same steroid regimen plus keratinocyte-like cell
application). The cells were derived from mouse embryonic stem cells co-cultured with
fibroblasts and differentiated using BMP-4, confirmed by cytokeratin-8 and -14 via
immunocytochemistry and flow cytometry. Cells were applied once to the relevant groups. Skin
samples collected on days 10 and 21 were analyzed by hematoxylin-eosin staining and
immunohistochemistry for markers including cytokeratin-8, cytokeratin-14, MCP-1, TNF-q,
VEGF, IL-1p, and COL1A1 to assess wound healing.

The results showed that histochemically wound healing was positively affected by cell
application in the presence of long-term steroids (21 days), immunohistochemically,
keratinocyte-like cells continued to express cytokeratin at the wound site, TNF-a remained at
basal level for 21 days, but negative IL-1p was observed. In addition, the increase in MCP-1,
VEGF and COL1A1 levels showed that cell application to the wound site contributed to wound
healing by supporting keratinization. This study provided a preliminary information for clinical
practice, there is still a need for studies with different materials and methods.

Keywords: Regeneration, Dermal repair, Stem cell therapy, Inflammation, Tissue engineering
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ABSTRACT

Small structural modifications, such as ester group substitutions, can have significant
implications for a compound’s pharmacokinetic behavior. In this study, the in silico ADME
profiles of a methyl ester and its ethyl ester analog—both bearing the same hydrazone-phenyl
core—were compared to evaluate the influence of the ester chain on physicochemical and
pharmacokinetic properties. The ethyl ester derivative displayed a slightly higher molecular
weight (268.31 g/mol) and a marginally elevated lipophilicity (Log P = 3.29) compared to the
methyl ester analog (LogP = 2.93). Despite these differences, both derivatives exhibited
identical TPSA values (50.69 A?), and were predicted to have high gastrointestinal absorption,
BBB permeability, and non-P-gp substrate behavior. No significant differences were found in
CYP450 inhibition predictions, suggesting minimal impact of the ester group on metabolic
interactions. This analysis underscores how even minor modifications such as alkyl ester
elongation can fine-tune lipophilicity without drastically altering drug-likeness or ADME
behavior. These findings may guide rational design decisions in optimizing analog series for
desired permeability and metabolic properties

11
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Property Methyl Ester (Mol 1) Ethyl Ester (Mol 4)
Molecular Weight 254.28 268.31

Log P 2.93 3.29

TPSA 50.69 50.69

BBB Permeant Yes Yes

CYP1A2 Inhibition Yes Yes

Keyword-Ester group variation, methyl ester, ethyl ester, ADME prediction, Log P, molecular

weight, hydrazone derivatives, pharmacokinetic tuning, oral absorption
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ABSTRACT

Substitution on aromatic rings is a common strategy to modulate lipophilicity, electronic
distribution, and bioavailability in drug design. In this study, three hydrazone ester derivatives
featuring phenyl, p-tolyl, and 3,5-dimethylphenyl groups were compared via SwissADME to
evaluate how aromatic ring substitutions influence pharmacokinetic behavior. The non-
substituted phenyl derivative showed the lowest lipophilicity (Log P = 2.93), followed by p-
tolyl (LogP = 3.29), and 3,5-dimethylphenyl (LogP = 3.61), reflecting a clear trend of
increasing lipophilicity with the addition of methyl groups. Interestingly, despite these
structural differences, all compounds retained TPSA = 50.69 AZ, suggesting that polarity was
preserved while hydrophobic character was enhanced. GI absorption and BBB permeability
predictions remained high across all derivatives, indicating that increased lipophilicity did not
negatively impact passive diffusion. However, the increase in Log P may influence plasma
protein binding and metabolic clearance, which warrants further in vitro testing. These results
demonstrate that methyl substitution on the aromatic ring serves as an effective tool for fine-
tuning lipophilicity and potentially enhancing membrane permeability without compromising
drug-likeness.
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The table below summarizes the key findings:

Property Phenyl (Mol 1) p-Tolyl (Mol 2) 3,5-Dimethylphenyl
(Mol 3)

Log P 2.93 3.29 3.61

TPSA 50.69 50.69 50.69

GI Absorption High High High

BBB Permeant Yes Yes Yes

Keyword- Aromatic substitution, phenyl, tolyl, dimethylphenyl, Log P, lipophilicity, structure—
activity relationship, hydrazone esters, in silico profiling
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ABSTRACT

Food waste, which is mostly thrown away and causes environmental pollution, has the potential
to become value-added products. Fruit and vegetable wastes constitute a good natural source
for various bioactive compounds such as proteins, vitamins, minerals, polysaccharides, and
especially polyphenols and antioxidants. Eggplant stalks, rich in various vitamins, minerals,
and polyphenols, are one of the fruit and vegetable wastes usually cut and thrown away without
being used. This study focused on the determination of the phenolic content and antioxidant
potential of eggplant (Solanum melongena) stalks. Stalks of eggplant, dried for 36 h at 40 °C
by convective hot air, were mixed with three different solvents (water, 50 % of aqueous
methanol, and 80 % aqueous methanol, 1:20, w:v) and extracted for 30 min at 45 °C by an
ultrasonic water bath. The obtained extracts were characterized by the total phenolic (TPC) and
flavonoid contents (TFC), and the antioxidant capacity (ABTS and DPPH). According to the
results, the highest concentration of TPC (24,93+0,03 mg GAE/g dw) was obtained in the
extract obtained with 80% methanol, while the highest TFC (12,84+0,01mg TE/g dw) was
observed in the extract containing 100% water. ABTS (39,65+0,08 mg TE/ g dw) and DPPH
(37,52+0,03 mg TE/ g dw) results were similar to TPC results and were detected at the highest
level in the extract containing 80% methanol. The results of this study showed that eggplant
stems have a high potential to be a value-added product. However, in vivo toxicological tests
are needed for eggplant stalks to be used as an antioxidant source or as an additive in the food
industry for obtaining functional products.

Keywords: Food waste, eggplant stalks, solvent extraction, flavonoid contents, value-added
product
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ABSTRACT

Background Restoration of the dysbiotic gut microbiome has emerged as a promising aid and
a better therapeutic approach.

Objective New evidences suggest that the microbiome may play a pathogenic role in psoriatic
disease. The aim of the present project is to investigate whether a dietary intervention could
ameliorate the clinical manifestations and modulate the gut microbiota of individuals with
psoriasis.

Materials and methods Nutrition plays an important role in the development of psoriasis and it
can modulate microbiome composition.

Results Among environmental factors, diet plays a central role therefore incorrect nutritional
habits and excessive body weight can increase clinical symptoms or even trigger the disease.
Such diet-based and nutraceutical approaches to targeting the microbiome may produce a
milder side effect profile than current systemic medications. Thus, interventions aimed at the
microbiome may be a valuable adjunct for preventing or managing psoriatic disease and its
comorbidities.

Conclusion Nutrition plays an important role in the development of psoriasis and its
comorbidities. Ultimately, a better understanding of the psoriatic microbiome can lead to the
development of new therapeutic modalities that target the shifting microbiota. Thus,
interventions aimed at the microbiome may be a valuable adjunct for preventing or managing
psoriatic disease and its comorbidities.

Keywords: psoriasis, microbiome, microbiota, Deniplant nutraceuticals
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ABSTRACT

Essential oils derived from medicinal plants have long been utilized in both traditional and
modern medicine, especially among indigenous cultures, for their therapeutic properties. Some
of these plants contain anti-inflammatory bioactive compounds that is responsible for vital
physiological defense mechanism. However, many ethnopharmacological studies that aligns in
inflammation treatment, overlook the impact of geographic variation on treatment efficacy
within the same plant species. This systematic ethnobotanical review, a PRISMA guided
methodology, investigates the therapeutic relevance and ethnopharmacological significance of
halal-compliant, plant-based essential oils in treating inflammatory conditions. A total of 930
records were retrieved across four major databases using a thoroughly refined keyword strategy.
This resulted to 66 studies that met the inclusion criteria. Five plant species emerged as the most
frequently cited for their anti-inflammatory application: Cuminum cyminum (cumin);
Eucalyptus globulus (eucalyptus); Curcuma longa (turmeric); Zingeber officinale (ginger); and
Ocimum sanctum (holy basil). These plants contain key bioactive compounds such as
curcuminoids, eugenol, and cineole. The study further reveals that the use and perceived
efficacy of these plants are deeply embedded in local, cultural, spiritual, and epistemological
contexts. While pharmacological research often isolates specific compounds,
ethnopharmacological mapping emphasizes the influence of cultural frameworks on traditional
healing practices. This review highlights the importance of validating traditional knowledge
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through scientific inquiry and supports the ethical integration of culturally and religiously
aligned remedies, such as Halal-certified essential oils, into modern healthcare systems.

Keywords: Ecotypic Variation, Halal, Indigenous plants, Inflammation treatment, Traditional
knowledge
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ABSTRACT

Citrus pseudolimon (Galgal) is an underutilized citrus fruit native to India, with significant
potential in the food application. Citrus pseudolimon peel is a byproduct obtained from primary
processing and is usually discarded as waste. This study focuses on the development of muffins
incorporated with Citrus pseudolimon (Galgal) peel powder, a byproduct abundant in
phytochemicals such as flavonoids, carotenoids, essential oils, dietary fiber, and vitamin C.
Incorporating Citrus pseudolimon (CP) peel powder into muftin formulations not only enhances
the nutritional profile but also improves the antioxidant properties of the muffin. Citrus
pseudolimon peel powder was tested prepared from its peels which were cleaned, dried using
hot air oven, and tested for chemical composition and phytochemical properties. CP powder at
different concentrations (0, 2, 4, 6, 8%) was supplemented with refined wheat flour for making
muffin and evaluated for its phytochemical properties. Results revealed that the antioxidant
activity improved from 210.14 mm AAE/g to 273.92 mm AAE/g (at 8% level). The TPC
(57.76mg GAE/g- 66.86mg GAE/g), TFC (16.61mg QE/g-27.82mg QE/g), DPPH (44.17%-
50.16%) and FRAP (1.112mg TE/g-2.228mg TE/g) of the prepared muffin were determined
and progressively increased with increasing Citrus pseudolimon peel incorporation. Presence
of characteristics peak in FTIR spectra with a range between 500 to 4000 cm™ confirms the
presence of functional compounds in the muffin. Sensory analysis showed that incorporating
peel powder affected the overall acceptability of muftins. Among all formulations, the muffin
with 4% peel powder achieved the highest overall acceptability score of 8.2. Thus, CP peel flour
shows strong potential for enhancing the nutritional and quality attributes of muffins.

Keywords: Citrus pseudolimon peel powder; Antioxidant; Muffin
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ABSTRACT

Citrus % jambhiri, commonly known as rough lemon, is an underutilized citrus species
cultivated in various regions of Asia. The fruit contains flavonoids such as hesperidin and
naringin, which are known for their anti-inflammatory, antioxidant, and heart-protective
properties. Citrus by-products are the leftover materials produced after juice extraction, making
up about 50% of the fruit’s total weight. Among them, the peel is often considered waste and
poses a disposal problem. This study focuses on the peel waste that is incorporated into muffin
formulations as a functional food product, enhancing nutritional value while addressing the
issue of citrus peel waste. The muffins showed increased levels of dietary fibre and antioxidants,
promoting sustainability and potential health benefits. Citrus jambhiri powder was tested for
prepared from peel which are cleaned and dried in oven. Peels were incorporated into standard
muffin formulations at varying concentrations (0%, 2%, 4%, 6% and 8%) was supplemented
with refine wheat flour for making muffin. The resulting muffins were evaluated for their
physicochemical properties, sensory attributes and antioxidant activity. The obtained result
from the study that the different concentration improved the antioxidant activity from 71.2 mm
AAE/g to 157.4 mm AAE/g. The TPC, TFC, DPPH and FRAP of the prepared muffin were
determined and progressively increased with increasing formulation. Analysis of FTIR is
examine for the presence of functional compounds in prepared muffin. Sensory evaluation
revealed favourable consumer acceptance for muffin is 2%. Citrus jambhiri peel as a functional
ingredient in baked goods, aligning with current trends in sustainable food innovation and
functional nutrition. Developed muffins using citrus peel to address a research gap, highlighting
the potential of citrus peel as a value-added ingredient that enhances the nutritional quality of
baked products while promoting sustainable food practices.

Keywords: Citrus jambhiri peel powder; Muffin; Antioxidant
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ABSTRACT

The growing demand for gluten-free products has led to increasing interest in nutrient-dense
and functionally enhanced alternatives to conventional snacks. This study focused on the
development of gluten-free crackers using a composite flour blend consisting of 60%
buckwheat and 40% rice flour, enriched with spinach powder at four levels: 0%, 6%, 8%, and
10%. Buckwheat and rice flour serve as gluten-free bases with good nutritional profiles, while
spinach was incorporated to boost the crackers’ fiber, protein, and antioxidant content.
Functional property analysis of the flour blends showed a positive correlation between spinach
concentration and hydration characteristics, with water absorption capacity increasing from
1.84 to 2.50 g/g, and oil absorption index rising from 1.02 to 1.24 g/g. Proximate composition
revealed enhanced protein (from 7.54% to 8.97%) and fiber (from 3.81% to 4.46%) contents in
the spinach-enriched crackers, along with reductions in moisture and carbohydrate levels.
Physical parameters, such as increased bulk density and reduced cooking loss, indicated
improved structural integrity. Antioxidant activity, measured across formulations, increased
proportionally with spinach addition, confirming its functional contribution. FTIR spectroscopy
confirmed the successful integration of spinach-derived functional groups into the cracker
matrix. Sensory evaluation demonstrated that the 6% spinach formulation received the highest
overall acceptability score, particularly in color, aroma, and taste. These findings highlight the
potential of spinach-fortified buckwheat—rice flour blends in creating gluten-free crackers that
are not only nutritionally superior but also sensory-appealing. Such formulations offer a
promising avenue for functional food development tailored to health-conscious and gluten-
sensitive populations.

Keywords: Gluten-free crackers; buckwheat flour; rice flour; spinach powder; functional
properties; antioxidant activity; sensory quality.
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ABSTRACT

In recent years, browntop millet (Brachiaria ramosa) has grown in popularity due to its
exceptional nutritional value and associated health benefits. The proximate analysis of flour
shows high percentage carbohydrate (70.32%) followed by protein (9.95 £ 0.15%), fat (6.53 +
0.25%), crude fiber (1.93 = 0.10. Browntop millet contains a significant amount of
polyphenolic compounds, which can be effectively extracted using ultrasound-assisted
extraction (UAE). In this study, the extraction conditions were optimized using Response
Surface Methodology (RSM). Based on preliminary experiments, solvent concentration,
extraction duration, and sample-to-solvent ratio were selected as the key variables. The
optimized conditions identified were 50% methanol, 57 minutes of extraction duration, and a
sample-to-solvent ratio of 27 ml (w/v) and demonstrated total antioxidant activity (TAA) 494.41
mmol AAE/g Total phenolic content (TPC) values were 4.45 mg GAE/g, while total flavonoid
content (TFC) 4.40 mg QE/g. Free radical scavenging assays revealed 54.47% DPPH inhibition
and 39.04% nitric oxide inhibition. The energy bar was formulated with 20% browntop millet
flour (w/w) and compared to a control. Antioxidant profiling demonstrated the fortified bar
exhibited significantly enhanced TAA (1963.13 £ 9.36 mmol AAE/g) compared to the control
(1904.27 £ 3.61 mmol AAE/g). Similarly, TPC (6.11 £ 0.09 mg GAE/g vs. 6.49 + 0.05 mg
GAE/g) and TFC (19.43 + 0.03 mg QE/g vs. 18.64 + 0.30 mg QE/g) indicated improved
bioactive retention. These findings underscore the potential of browntop millet flour as a
functional ingredient to enhance the nutritional and antioxidant profile of various food products.

Keywords: browntop. Millet. Polyphenol. UAE.
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ABSTRACT

Millets are nutrient-dense cereals rich in polyphenols, flavonoids, and dietary fiber, making
them ideal candidates for the development of functional foods.This study focused on the
development and evaluation of a millet-based energy bar formulated with bajra (Pennisetum
glaucum), barnyard millet (Echinochloa frumentacea), and foxtail millet (Setaria italica),
aiming to create a nutrient-dense, antioxidant-rich snack. The formulation incorporated natural
sweeteners such as honey and dates, along with nuts and seeds to enhance nutritional value and
sensory appeal. (Pennisetum glaucum), barnyard (Chinchilla esculenta) and Foxtail (Seteria
italica); Powder incorporate with standard bar formulation at varying concentrations (10% ,20%
and 30%) was supplement with dates for making bar. The resulting bar were evaluated for their
physicochemical properties, sensory attributes and antioxidant activity. The obtained result
from the study that the different concentration improved the antioxidant activity from 249.65
mm AAE/g to 505.09 mm AAE/g. The TPC, TFC, DPPH and FRAP of the prepared muffin
were determined and progressively increased with increasing formulation. Analysis of FTIR is
examine for the presence of functional compounds in prepared bar .Sensory evaluation indicates
that different millet-based bar is acceptable in different concentration . The study concludes
that millet-based energy bars are a viable option for developing functional, gluten-free snacks
that support nutritional security and sustainable food practices. Also demonstrates the
feasibility of using millets as a base for developing functional snack bars aimed at enhancing
dietary antioxidant intake and preventing oxidative stress-related disorders.

Keywords: Millet; Bajra (Pennisetum glaucum), barnyard (Echinochloa esculenta) and Foxtail
(Seteria italica) Powder; Bar; Antioxidant
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ABSTRACT

Background: Epilepsy is a chronic brain disease that affects 70 million people worldwide. In
Algeria, about 1% suffer from this disease and are often treated with anti-seizure medications.
Carbamazepine is the most prescribed anti-seizure medication due to its affordability and
availability. However, one third (1/3) of patients are resistant to antiepileptic drugs, including
carbamazepine, and develop serious side effects.

Previous studies have suggested that genetic variations are remarkably associated with reduced
bioavailability in epileptic cells, contributing to anticonvulsant resistance and the development
of many adverse effects that complicate patients' lives. The Adenosine-Triphoshate-Bending-
Cassette-BI (ABCB1) gene is one of the most studied genes in Carbamazepine
pharmacogenetics, it plays an important role in its metabolism. This study aims to evaluate the
influence of ABCB1 ¢.3435 C>T polymorphism on the response to carbamazepine treatment in
epileptic patients.

Methods: Ninety-eight epileptic patients under Carbamazepine treatment were identified and
invited to participate in this study at the neurology department of the University Hospital of
Oran (CHUO); the sampling period extended from 2022 to 2024. Clinical data from all patients
were collected, then blood samples were taken, followed by DNA extraction by the salting-out
method and finally amplification and digestion of exon 26 of the ABCB1 gene by Polymerase-
Chain-Reaction Restriction Fragment Length Polymorphism (PCR-RFLP). Statistical analyses
were performed using the regression test.
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Results: Our findings show no statistically significant association between the ABCBI
¢.3435C>T genotypes with carbamazepine plasma levels. The sample size in this study might
be limitation; therefore, expanded investigations on Algerian population are needed.

Conclusion: Although this study indicates no significant correlation of the ABCB1I ¢.3435C>T
polymorphism with influencing CBZ metabolism, larger-scale-studies are required to confirm
these results and assess their reliability.

Keys words: Epilepsy; ABCBI c.3435 C>T,; Carbamazepine; Pharmacogenetics; Algerian
population; Personalized medicine; Genetic Testing.
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ABSTRACT

Zinc oxide (ZnO) nanoparticles have garnered significant attention due to their unique optical,
catalytic, and antimicrobial properties, making them highly valuable in various industrial and
biomedical applications. In this study, we report an eco-friendly and cost-effective method for
synthesizing ZnO nanoparticles using plant extracts as natural reducing and stabilizing agents.
The green synthesis approach eliminates the need for toxic chemicals and high-energy
processes, aligning with principles of green chemistry. The synthesized ZnO nanoparticles were
characterized using UV-Vis spectroscopy, X-ray diffraction (XRD), scanning electron
microscopy (SEM), and Fourier-transform infrared spectroscopy (FTIR) to confirm their
formation, crystalline structure, and functional groups involved in stabilization. The
nanoparticles exhibited uniform morphology, high crystallinity, and notable bioactivity. This
green synthesis method offers a promising alternative to conventional chemical routes,
providing a sustainable pathway for the large-scale production of ZnO nanoparticles with
potential applications in environmental remediation, antibacterial formulations, and
nanomedicine.

Keywords: Green synthesis, Plant extract , Eco-friendly synthesis ,Nanotechnology
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ABSTRACT

The goal of this work was to investigate the effect of treated wastewater irrigation on the
physiological and agronomic properties of sorghum area major source human food and are an
excellent source of all essential nutrients like protein ,carbohydrates, fat, minerals,and
bioactive compounds. An experimental reuse study was performed using raw (RWW) and
treated urban wastewater (TWW) by Trickling Filter ( TF ) process to irrigate Millet in
comparison to well water (WW) as a control over a period of 5 months. The water quality was
determined for irrigation based on sodium adsorption ratio (SAR), sodium percentage (Na %)
and residual sodium carbonate (RSC) indicating that all treatments were suitable for irrigation
purposes. In this study, we also assessed the agro-physiological and biochemical proprieties of
the crops. Hence, the highest productivity of sorghum and leaf area were obtained in response
to irrigation with RWW and TWW compared to WW; while macro-elements (TP, TKN, and K)
were also affected in millet irrigated with RWW compared to TWW and WW. However, the
plants irrigated with well water accumulate more Ca, Na, and Mg than those irrigated with
RWW and TWW. All the crops irrigated with three water treatments showed a relatively similar
concentration of micro-nutriments. The prevalence of total chlorophyll content in the plants
increased with well water irrigation. Nevertheless, the biochemical parameters (protein and
sugar content) were adversely affected in millet irrigated with RWW as compared to TWW and
WW. Moreover, the use of treated urban wastewater improves the physicochemical properties
and fertility of the soil compared to well water and enhances crop productivity.

Keywords: Millet; irrigation; treated wastewater reuse; physiological proprieties; Trickling
Filter.
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ABSTRACT

Metronidazole, a widely used active pharmaceutical ingredient (API), is effective in the
treatment of bacterial and parasitic anaerobic infections. However, its poor aqueous solubility
significantly limits its bioavailability and therapeutic efficacy. This poses a major formulation
challenge, particularly for oral and pediatric applications where liquid dosage forms are
preferred. Traditional solubility enhancement techniques—such as micellar solubilization,
hydrotropy, amorphization, co-crystallization, and self-emulsifying drug delivery systems—
often raise concerns related to toxicity and physical instability. In recent years, deep eutectic
solvents (DESs) have emerged as promising, sustainable alternatives for improving the
solubility of poorly water-soluble drugs. DESs, typically composed of a hydrogen bond donor
and acceptor, offer advantages such as low toxicity, biodegradability, ease of preparation, and
tunable physicochemical properties. In this study, a DES composed of choline chloride and
propylene glycol was investigated as a potential solubilizing medium for metronidazole using
a quantum mechanical calculation approach. Computational analysis was conducted to evaluate
the molecular interactions between metronidazole and the DES components. The study
established the potential of the DES to enhance the solubility of metronidazole in contrast to
water, providing valuable insight into the improved solubilizing capacity of the selected DES.
These findings highlight the potential of DESs as green and efficient alternatives for enhancing
the solubility of metronidazole. By integrating computational modeling with green chemistry
principles, this approach contributes to the development of safer, more effective, and
environmentally sustainable pharmaceutical formulations.

Keyword: Deep Eutectic Solvent, Solubility, Active Pharmaceutical Ingredient, Drug Delivery,
Quantum Mechanics.
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ABSTRACT

The combustion of fossil fuels releases substantial amounts of carbon dioxide (COz), a major
greenhouse gas contributing to global warming and climate change. Conventional solvents used
for CO: capture, such as amine-based systems, have demonstrated high efficiency but are often
associated with significant drawbacks, including toxicity, high volatility, and energy-intensive
regeneration processes. As a sustainable alternative, deep eutectic solvents (DESs) have
attracted increasing interest due to their low cost, low toxicity, biodegradability, and
customizable properties. In this study, a binary DES composed of choline chloride (hydrogen
bond acceptor) and glycerol (hydrogen bond donor) was investigated for its potential in CO-
capture. Quantum chemical calculations were employed to evaluate the interaction
mechanisms, binding energies, and thermodynamic feasibility of CO: absorption in this DES,
in comparison to a conventional solvent. The findings provide molecular-level insights into the
effectiveness of this green solvent for post-combustion CO: capture, particularly from flue gas
streams. This research supports the development of environmentally friendly technologies
aimed at mitigating climate change while ensuring human and ecological safety.

Keywords: Carbon capture, Deep eutectic solvent, Choline chloride, Glycerol
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ABSTRACT

The aim of this work was to investigate the effect of treated wastewater irrigation on the
physiological and agronomic properties of Zea mays. An experimental reuse study was
performed using raw (RWW) and treated urban wastewater (TWW) by Trickling Filter ( TF )
process to irrigate maize (Zea mays) in comparison to well water (WW) as a control over a
period of 5 months. The water quality was determined for irrigation based on sodium adsorption
ratio (SAR), sodium percentage (Na %) and residual sodium carbonate (RSC) indicating that
all treatments were suitable for irrigation purposes. In this study, we also assessed the agro-
physiological and biochemical proprieties of the crops. Hence, the highest productivity of maize
and leaf area were obtained in response to irrigation with RWW and TWW compared to WW;
while macro-elements (TP, TKN, and K) were also affected in maize irrigated with RWW
compared to TWW and WW. However, the plants irrigated with well water accumulate more
Ca, Na, and Mg than those irrigated with RWW and TWW. All the crops irrigated with three
water treatments showed a relatively similar concentration of micro-nutriments. The prevalence
of total chlorophyll content in the plants increased with well water irrigation. Nevertheless, the
biochemical parameters (protein and sugar content) were adversely affected in maize irrigated
with RWW as compared to TWW and WW. Moreover, the use of treated urban wastewater
improves the physicochemical properties and fertility of the soil compared to well water and
enhances crop productivity.

Keywords: Zea mays; irrigation; treated wastewater reuse; physiological proprieties;
agronomic properties ; Trickling Filter.

30



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

PERILS OF THE SEA: EXPERIENCES OF FISHERFOLKS IN ALBAY AND ASID
GULF, PHILIPPINES

Dr. Sipronio B. Belardo

Bicol University, College of Social Sciences and Philosophy, Department of Psychology, Daraga,
Albay, ORCID: 0009-0009-8655-9430

ABSTRACT

The Philippines is a significant hotspot of marine biodiversity, and fishermen play an important
role in harnessing these natural resources, which are critical to the country's economy. Existing
literature primarily focused on fisheries sectors, policy and management, sea disputes,
comparative studies among other countries, and national production, but studies regarding
experiences of fisherfolk remain scarce in the Philippines. This study aims to explore the threats
and opportunities encountered by fisherfolk in Albay and Asid Gulf to promote their welfare.
Using a qualitative descriptive design, 38 fisherfolks from Albay Gulf and Asid Gulf served as
key informants and formed part of individual interviews and focus group discussions. Thematic
analysis revealed six themes concerning the threats and opportunities encountered by
fisherfolks, these are: unlawful activities, the declining fishing industry, psychological impact,
closer family ties, higher education, and additional income. The study underscores the
importance of understanding fisherfolk's lived experiences to inform policy-making and
promote sustainable fisheries management. The findings of this research align with the United
Nations Sustainable Development Goals (SDGs), particularly those focused on poverty
reduction and economic growth. Key recommendations include expanding training programs
in post-harvest technologies and financial literacy, enforcing regulations against illegal fishing
practices, and more sustainable welfare and livelihood programs.

Keywords: Coastal Communities, Fishing Industry, Livelihood, Policy Recommendation
Model, Threats.

31



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

THE COUPLES IN THE TUNNEL AND WATERLAND BY GRAHAM SWIFT

Lecturer, Ph D Irina-Ana DROBOT

Lecturer, PhD, Technical University of Civil Engineering Bucharest, Faculty of Engineering in
Foreign Languages, Department of Foreign Languages and Communication, Bucharest, Romania

ORCID ID: https://orcid.org/0000-0002-2556-6233

ABSTRACT

The purpose of this paper is to look at elements of magic and fantasy in the lives of young
people in Swift s novel The Tunnel in comparison with his novel Waterland. Here readers
recognize the same type of young couple who leaves in their daydreams and stories about life.
In The Tunnel, the narrator had run away with his girlfriend. The narrator starts painting,
drawing his inspiration from Gauguin. The problem is when they no longer have money, have
to get jobs, and soon their relationship is no longer the same, ideal, fantasy-like one. Difficulties
appear in their lives, marking the move from fairy-tales to reality, similarly to the novel
Waterland. After a time of happiness and living in a fairy-tale-like reality, the characters fall
into a bleak reality. Yet, we should mention that fairy-tales are not a World without problems,
given that the heroes go through up and downs. The psychology of the age of adolescence can
give readers insight into the way in which they live in a world of their own, just like the couples
in The Tunnel and Waterland, until something happens making them aware of the real world.
Reader-response approaches and psychology are the methodological frameworks.

Keywords: psychology, fairy-tales, daydreams.

Introduction

We start off in romantic relationships with various dreams, fantasies and expectations, whose
source lies in our early childhood personal experience within our family, in our education
received at home and at school, in our readings, such as fairy-tales and stories, as well as in our
watching and listening to stories in various media, including films. In addition, popular
psychology articles about romantic relationships also continue to shape our understanding of
the relationships dynamics, We can be aware consciously of the relationships our parents and
other family members have, of the relationships our peers have and other members in our
society, who set out an example for us. In addition to all of these ideologically and culturally
instiled values, beliefs and principles we share about romantic relationships, we can also form
an unconscious image of romantic relationships. This unconscious image starts off, according
to Freud (2017), during the psychosexual stages of development, when we react in certain way
to our parents and other adult carers, or perceive our relationship with them in a certain way,
which may be more related to our fantasies or wrong impressions than to the actual reality.
During the oral, anal, phallic, and Oedipal stages we can form various fixations, or we can start
having various issues which resurface later in life, after the latency stage, during the genital
stage, when as teenagers we start forming romantic relationships. All the problems we had
during the Oedipal stage, when the stage is ideally resolved by the child identifying with the
same sex parent and afterwards understanding that the opposite sex parent is already taken,
already in a relationship with the same sex parent, and the image of the opposite sex parent is
further on projected on other persons, of the opposite sex, outside the family. However,
traumatic episodes can take place psychologically during the Oedipal stage regardless of the
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actual situation in the family, no matter how good the relationships among the family members
are and how stable the family is. The child may fail to understand why the opposite sex parent
rejects him or her, or why he or she cannot marry the opposite sex parent. In addition, the rivalry
with a sibling may further shape the future behaviour in relationships of the child becoming an
adult. Results of a traumatic experience during the early childhood stages and especially of the
Oedipal stage may result in problematic romantic relationships, in having emotionally distant
partners, in short-lasting relationships, in being cheated on or disappointed in the romantic
partner, in feeling jealous about other women or men, to which the partner gives attention, and
SO on.

All the previously mentioned aspects regarding our expectations about romantic relationships
show that we fantasize and daydream more about love relationships than we may be aware of.
We have both conscious and unconscious expectations and wishes about the way in which a
romantic relationship should be. We expect powerful emotions, as we read about in poems and
in very romantic and passionate stories. We expect the coup de foudre, or love at first sight, just
as we expect to have a harmonious relationship and enjoy each other's company throughout the
years, and be together until old age. We may picture a loving elderly couple still holding hands
and walking together when we consider the future of our romantic relationship. Fairy-tales,
while we no longer reader them after the age of childhood except viewed from a deeper,
mythological, psychological and philosophical perspective, still retain their influence on our
perception of life together as a couple throughout our lives. This could be since fairy-tales
capture universal experiences and psychological makeup based on common experiences during
various stages in life, including romantic interest. This could also be so since societies instill
their ideological values on their members based on everything that we call culturally and every-
day life related items around us. Fairy-tales can be included in the category of ideological
education, and not only of simple entertainment and usual passtime for children. Fairy-tales
shape and express the expectations of a certain society at a certain time regarding couple life.
As an example, the man is expected to be supportive and protective, the woman is supposed to
be hard-working and kind, to do everything they can to help each other, to have children (as we
find in fairy-tales where the empress and emperor, or king or queen feel very sad if they cannot
have children and do everything possible to have a child, including asking for help based on
magic), and, especially, to live happily ever after, meaning to have a long-lasting relationship.
Nowadays, however, we may believe that fairy-tales offer a traditional view of society and of
relationships, which is why authors such as Angela Carter have rewritten tradiitonal fairy-tales
from a feminist-based perspective, such as a Little Red Riding Hood being able to defend
herself.

In spite of all the changes in society and in the mindset of the people, in spite of the different
social values present in societies throughout various historical ages, there is still a univeral
image about the ideal love relationship. One such feature is a very loving couple, always caring
for each other, and always in love no matter since when they have been together. A comfortable,
caring, affectionate relationship, with no tensions, or at least major ones, is the usual ideal image
of love. For young people, as well as for people later in life, romantic relationships are the
equivalent of happiness and meaning in life. Romantic relationships are expected to be a source
of well-being. This, however, becomes an idealistic image of love, which may be contradicted
by reality, as we advance further on in life and in our romatic relationship. This is visible in the
situation of the couples in the novel Waterland and in the short story The Tunnel by Graham
Swift, a contemporary British author, born in 1949.

33



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

Materials and Methods

Fairy-tales present romantic relationships as sources of happiness and meaning in life.
Happiness comes from the fulfillment of the young couple finally being together after many
adventures of the young man, the hero facing various obstacles, as well as of both of them,
since young girls can also face various obstacles on their way, such as dealing with deceiving
characters and with needing to postpone their arranged marriage with someone else or needing
to meet suitors and refuse them, while the hero is trying to get through successfully with the
trials he is faced throughout the story. The fairy-tales usually end with the couple being finally
together and with the promise that they lived together happily ever after, suggesting that they
found happiness and meaning in life.

Significantly, the couple in the novel Waterland start their life together in a fairy-tale like land,
the area of The Fens, where every character, ritual, tradition and practice seems to include an
element of magic. Their own love story starts off as a magic-like exploration of life together
and romantic interest. Tom and Mary start off as a very young couple, during their early teenage
years. They are fascinated by each and every discovery of themselves and of the other in a
romantic relationship, with everything it includes.

In Swift’s novel Waterland, the characters interpret their experiences through the lens of fairy-
tales. Tom Crick, the narrator, often describes the Fens and the people living there as though
they exist in a fairy-tale realm. During their youth, both Tom and his future wife, Mary, perceive
the world through patterns of fairy tales, which shape their understanding of reality and their
expectations and place within this reality. This is how the young couple may be seen as starting
off in life believing they lived in fairy-tales, where they always had something new to discover,
about themselves and about the world. Ultimately, their view of romantic relationships, readers
imply, could be shaped by the expectations set up for them by fairy-tales. They may be more
or less aware about the source of their vision of life. At the same time, the place where they live
during childhood and young adulthood resembles fairy-tales, and looks as if it belonged to the
fairy-tale world. The perspective set up by fairy-tales can influence the young couple's
perception of love relationships, together with the idealism of their very young age. The fairy-
tale realm remains, for the young couple Tom and Mary, a time of idealism, of hope and dreams.
There is a character, called Martha Clay, who is described as a witch, thus also part of the fairy-
tales realm, and who marks the passage from a fairy-tale world of wonder and magic to the
harsh, bleak reality of the present time of the novel, when Tom Crick is telling his story to his
History students. As a teacher of History, Tom Crick does not stop at the level of public history
and historical events which are known to everyone. He also stops at the level of personal history,
showing students the relationships between the past and the present, which are not valid only
for public history. Martha Clay performs an abortion on young Mary in the Fens, which is an
event that marks the passage from the idealism of youth and their idealized vision on romantic
relationships and the depressive, bleak, harsh reality of their adulthood. As a grown-up couple,
Tom and Mary can no longer have children, as a result of Mary's abortion in the Fens as a young
teenager. This makes Mary very sad, and depressed. She goes as far as to steal a baby in a store
and to claim that it is hers, as it was a gift she had received from God. This may sound, to some
extent, as a fairy-tale-like magic solution, yet, at the same time, since readers and Tom are
aware of the actual context and of the impossibility and tragedy of it all, this contrast between
fairy-tales, fantasies, daydreams, hopes and reality comes out as all the more harsh. Here the
contrast between the idealism of youth and the problems faced by the couple while facing harsh,
real-world aspects such as not being able to have a child reaches its peak and completely
contradicts the expectations of the young couple in the beginning of their love story.
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However, childhood and early youth are not removed from problems. The world of childhood
and early adulthood cannot escape various intrusions of real-life issues. After all, the happiness
of the young couple Tom and Mary is brought down to earth once Mary needs to have an
abortion. This is a first sign that they cannot live in a fantasy-like, ideal world. Later on, the
issue which was simply alluded to here becomes all the more problematic. Mary's unhappiness
and defiance of reality, of creating a reality of her own and becoming more and more
emotionally distant from her husband Tom clearly shows a couple facing moments of
psychological crisis. Fantasy is harmless and even natural for the couple Tom and Mary in their
early teenage years, while in later life, for both of them it becomes harmful, as it is present
under the form of Mary's denial and refusal of the reality that she cannot have a child of her
own.

Growing up in the case of the couple in Waterland becomes the equivalent of changing from
living in a world of fantasies, fairy-tales, daydreams and magic to living in a world of harsh
reality. In the world of harsh reality, Tom Crick goes through self-analysis. He is a very
introspective character, and he tries to make sense of what happened to him and Mary as a
couple. Naturally, the past comes in during the process. In psychoanalysis, our present-day
issues are related to the past. We do not have enough information and the ifnormation given
about the characters is not obvious in order to establish connections with the psychosexual
stages of development and the Oedipal complex. Moreover, this may not actually even be the
issue in the case of the problems faced by Tom and Mary. The experience of not being able to
have children affects Mary, first of all, and, due to her psychological state, Tom as well, making
them both feel unhappy together. There is a very strong contrast between youth and adulthood,
as they are associated with innocence and experience, happiness and unhappiness, fantasies and
realities, respectively, based on the way in which the life of Tom and Mary as a romantic couple
changes over the years.

Fairy-tales themselves are not, after all, an idea, problem-free, completely comfortable world.
Tom Crick, "The narrator warns his listeners: 'So, children... these fairy-tales aren’t all sweet
and cosy (just dip into the Brothers Grimm..." (Malcolm, 2003). Malcolm (2003) explains that
the fairy-tales references in Waterland "are negative ones. This is not 'Sleeping Beauty' or
'Snow White', and the two lovers do not live happily ever after." (Malcolm, 2003). The way in
which the characters fall from their fairy-tale world to the harsh, real world can be considered
as a fall into a negative, bleak world which is also part of the fairy-tales. Contrary to the usual,
stereotypical associations, the fairy-tale world is not a peaceful, paradise-like one, where we
live in a constant state of bliss. There is always, after all, in a fairy-tale world, a disruptive
element, threatening the stability of the world. This disruptive element can be, for example, a
dragon stealing the sun or moon, kidnapping young girls in the village, or even the princess, as
well as others. The equivalent of the disruptive elements in fairy-tales can be considered in the
case of Waterland to be the psychological crisis and condition of Mary. Mary is going through
a delusional belief that she had received a child from God, which relates to the negative aspects
of the fairy-tale world. Malcolm (2003) believes that there are negative fairy-tale elements
which which "almost always involve failure and destruction." As an example, we can mention,
next to the couple's problems, "The death of Tom’s mother," which "is brought about by a biting
East Wind that is personified in the manner of legend or fairytale" (Malcolm, 2003).

The Fens in Waterland represent a world of fairy-tales. This is stated clearly by the narrator,
who tells us that the Fens Fens are a "fairy tale place" (Swift, qtd in Malcolm, 2003). In addition,
later on in the story, there is an insistence on and underlining of this detail, of the fairy-tale
aspect: "And since a fairy-tale must have a setting, a setting which, like the settings of all good
fairy-tales, must be both palpable and unreal, let me tell you [...]" (Swift, qtd in Malcolm, 2003).
The world "fairy-tale" is frequently repeated throughout the novel Waterland, and it is always
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associated with the image of a special land, with its traditions, superstitions and special
characters. The fairy-tales images and associations are, therefore, part of the setting of the place
where the young couple's love story happens. Later on, the setting changes, to an everyday life
store, thus to a modern, contemporary world setting, where traditions and spirituality have lost
their power. What remains is an illusion, based on Mary's hope to have a child of her own. It is
well-known that modern, contemporary living conditions, made possible based on
technological and industrial development make us feel that the magic of the past, traditional
lifestyle and its traditions is lost. For the couple in Waterland, this change of setting coincides
with their own psychological changes coming with advancing in age.

The young couple in The Tunnel, formed by the narrator, a young boy and Clancy, the young
girl he is in love with, can also be considered to live in a fantasy, fairy-tale like world. They
live in a world of their own, where they have ran away from their homes just so that they could
be together: "We were very young; we had only just left school. We were absorbed with each
other, and we didn’t think about what we’d do in a month’s time, or two months’, or when the
winter came or we had to find somewhere else to live. We made love insatiably, the way very
young people in love can" (Swift, 2010). The fairy-tale world of the narrator and Clancy is the
world where they can only think about their love. For them, being happy means being together
and spending time with each other. Knowledgeable readers can think, based on a reader-
response approach (Mart, 2019), where they rely on their background knowledge in order to
understand any text, of a well-known device in fairy-tales based on which the lovers run away
together in order to be able to have a relationship, in the way of which someone's parents can
stand. Indeed, in the case of the couple in The Tunnel, Clancy's parents, who are very rich, are
opposed to the idea of their daughter's relationship to the narrator. We readers find out that they
are not even living far-away from Clancy's house, and that they hide most of the time indoors,
as they are afraid that her parents may have sent someone looking for their daughter to bring
her back. Her family is an aristocratic family, and her parents were not glad to see her boyfriend
in their house. As for the narrator's parents, they allowed him the freedom to do as he pleased,
meaning that they were no obstancle in the way of their relationship. There is, however, as the
narrator finds out, a hope for them, that her uncle, who also disapproves of the way in which
Clancy's parents wish to maintain the model of outdated rich aristocratic family and society,
who could support her and their couple, and he would also leave all his fortune to her when he
dies. However, what matters the most for the narrator is the genuine love he feels for her: "I"d
never really reflected that this was what Clancy’s background meant—the possibility of rich
legacies, and I had never seen myself as a story-book adventurer who, having committed a
daring elopement, would also gain a fortune" (Swift, 2010). The narrator would like to have
happiness with Clancy as a couple. The narrator considers him and Clancy as fugitives, the only
way the could be happy, and the only way they could be together: "We’d been living together
for three weeks, fugitives in a slum. The way happiness comes, I thought, is as important as the
happiness itself" (Swift, 2010).

Some moments of their life together as a comple suggest a world of daydreaming, of fantasy,
of Paradise on Earth, as the young couple pictures happiness: "because we were on the third
floor, when you lay on the bed (which we did most of the time) and looked out of the window,
you saw only the sky. When the good weather came we lifted up the sash window high and
moved the bed according to the position of the gradually shifting rectangle of sunshine, so that
we could sunbathe most of the day without ever going out. We turned nice and brown and I
told Clancy she was getting more and more like the cinnamon-coloured South Sea girls Gauguin
painted. We would lie looking up at the blue sky. Now and then we’d see flights of pigeons and
gulls, or swallows swooping high up [...]" (Swift, 2010). The landscape the lovers see can be
related to an atmosphere of daydreaming and of the dreams they have together. It is a well-
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known fact that, at a very young age, we start off in life with plenty of dreams. We are often
encouraged to follow our dreams, at least by one person, and we are also willing to succeede in
spite of all obstacles. We can see that daydreams accompany the narrator all throughout his life
together with Clancy. The daydreams of the narrator are strongly related to the books he is
reading: "I began to wish that when we’d hastily packed and fled I’d brought more books with
me. All I had was my life of Gauguin and Sonnets, Lyrics and Madrigals of the English
Renaissance which I’d borrowed from my English master at school and never given back. I
thought of my old English master, Mr. Boyle, a lot now. He had a passion for Elizabethan poetry
which he vainly tried to transmit to members of the fourth and fifth year [...] Then in my last
year, after I’d met Clancy, I suddenly began to appreciate his poems, their airy lucidity and lack
of consequence. I think Mr. Boyle thought all his efforts were at last rewarded. He pressed
books on me and wrote fulsome comments on my work. And I longed to tell him it was all only
because of Clancy [...]" (Swift, 2010). Poetry, just like fairy-tales, become a means of forming
our perspective on the world. In addition, the narrator shows an idealized vision of the world
based on his perspective on happiness while he is in love as follows: "To be happy and occupied
seemed easy. You found a place of your own and made love. You rented a squalid room in
Bermondsey and painted Polynesian scenes on the wall" (Swift, 2010). The narrator occupies
his time with reading and painting inspired by Gauguin. He is clearly living in a fantasy world
of daydreams.

However, there is a turning point which changes this state of affairs. The young couple starts
noticing details which bother them, and which had not bothered them before, as they were
preoccupied with keeping close to each other: "Then things changed. Nothing fundamental
altered, but a host of minor things that had never bothered us before began to affect us. The dirt
of our room and the smells of the tenement which we’d been heedless of up till then because
we were preoccupied with each other, began to irritate us. This was odd because it was just at
the time when I was transforming our little hole into a miniature Tahiti that we began to sense
the filth around us" (Swift, 2010). In addition, gradually, the lovers start getting apart:
"Somehow we stopped thinking the same things together and wanting to do the same things at
the same time —make love, eat, sleep, talk—which had meant that in the past there was never
any need for decisions or concessions" (Swift, 2010). The lack of genuine communication and
emotional closeness start making couple life difficult, especially as Clancy runs out of money
and needs to work, while the narrator injures his hand, is unable to work, and has to spend time
alone indoors. The story ends on an optimistic note, since readers expect the narrator to be able
to solve the problem. He makes a first step in repairing the couple relationship, as he is longing
for their relationship to remain a close one: "I said: 'Clancy, it’s your day off tomorrow. Let’s
go out. Let’s go out and get a train to somewhere in the country, and talk' (Swift, 2010).

The methodological framework of analysis relies on reader-response criticism (Mart, 2019).
Readers relate emotionally to the experiences of both young couples, and they also rely on their
background knowledge in an attempt to better understand them based on the psychology of
their age. Psychology is a crucial part of the readers' background knwoledge, as they need to be
aware of the idealisation of romantic relationship of youth. Readers may also rely on their own
personal experience during this age with romantic relationships.

We can notice that daydreaming is a huge part of our everyday life reality. Fiction becomes a
huge part of our lives, up to 99%, as AROPA (2018) claims. AROPA is the Romanian
Association for the Promotion of Psychoanalysis. Indeed, we are influence by our complexes,
by the philosophical systems we become aware of, by ideology, and we live in a world which
makes us fantasize about every aspect in our lives, including romantic relationships. Swift's
works, Waterland and The Tunnel, perfectly illustrate this idea and, after all, fact of life.
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Findings and Discussion

The two stories by Graham Swift, Waterland and The Tunnel illustrate the process of growing
up while gaining real life experience, which is paralleled by moving on from an idealized,
fantasy-like, dream-like vision of the world, like a fairy-tale, towards a harsh reality one, where
each member of the couple feels alone, and not understood by the other. There are efforts for
the couple to return to the nitial state, both efforts being started by the male members of the
couple. There is, more than anything else, a sense of hope that everything is going to be back
to normal, meaning to the emotional closeness and connection of the members of the couple.

Conclusion and Recommendations

The present paper has shown two versions of the ways in which young romantic relationships
can change in time. Young couples start off in their romantic relationships full of dreams,
fantasies and hopes, believing that their happiness coincides with being together with the person
they are in love with. The stories by Swift bring readers back to Earth, together with the
members of the couple, showing what possible issues can come up between the love of the
members of a young couple. Everyday life worries will sneak in and make life harded for the
couple, under various forms. Eventually, the couple will hope for everything to return back to
normal.
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ABSTRACT

Nowadays, one of the most widely used modes of transportation is rail system vehicles.
Therefore, significant investments are being made in the rail systems sector worldwide,
including in our country. To maximize the efficiency of these investments, it is crucial to keep
the systems operational. For this reason, RAMS analysis is conducted on trains (such as trams,
metros, etc.), which are essential components of rail systems. RAMS analysis involves
monitoring how frequently trains or their subsystems fail, how long repairs take, and their
availability.In this study, RAMS data from subsystems of three trains operating on Istanbul’s
M2 and M6 metro lines (Passenger Door, Signaling System, Vehicle Control System, Traction
System, Brake System, Air Conditioning System, Auxiliary Power System) were utilized. The
criteria considered were MDBF (Mean Distance Between Failures), MDBSF (Mean Distance
Between Service Failures), MTTR (Mean Time To Repair), and Availability. The weights of
these criteria were determined using the SWARA (Stepwise Weight Assessment Ratio
Analysis) method. Availability was identified as the most important criterion, while MDBF was
considered the least important. Using the criteria weights and values of the alternatives, the
PROMETHEE 1II (Preference Ranking Organization Method for Enrichment Evaluation)
method was applied for ranking. According to the results, among the subsystems of the three
train types, the Passenger Door subsystem was the most successful and the Air Conditioning
system the least successful for the Tip-1 train. For the Tip-2 train, the Auxiliary Power system
ranked highest, while again the Air Conditioning system was the lowest performing. For the
Tip-3 train, the Traction system was the best, and the Air Conditioning system was the worst
performing subsystem. These rankings were obtained using the PROMETHEE II method.

Keywords: RAILWAY, SUSTAINMENT, REPAIRMENT, RAMS, SWARA, PROMETHEE
IIL.
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INTRODUCTION

Maintenance refers to the entirety of administrative, managerial, and technical efforts
undertaken to preserve a system’s functional obligations, restore it to its original operational
state, or maintain its functionality (DIN 31051, 2012).

In the rail systems sector especially, the aging of existing train fleets, the increasing number of
systems and railway lines, and the rising number of components and systems requiring
maintenance have significantly increased maintenance costs. These costs now occupy a serious
portion of company budgets. The transition of systems from operational to faulty status
negatively affects service performance and efficiency, further highlighting the importance of
maintenance activities (Kadioglu, 2020).

Efforts to keep systems operational and ready for use incur costs. At first glance, maintenance
may seem like a cost in itself. Personnel, technological devices, and consumables used in
maintenance represent significant cost items. However, maintenance is crucial for sustaining
systems. Systems that are not properly maintained can experience failures that disrupt
production and lead to repair efforts that are far more expensive than regular maintenance costs
(Geyik, 2022).

In railway systems, it is important that equipment and systems remain operational at all times.
Rail transport is one of the most important alternatives for urban public transportation. Failures
due to inadequate maintenance may cause trains to break down on the track, blocking routes
and causing inconvenience to thousands of passengers. Additionally, this can result in
significant costs for cities and loss of reputation for the operator. Repairing such failures can
also cost more than preventive maintenance. Moreover, such failures may lead to serious
consequences including loss of life and property. To prevent these outcomes, it is essential to
establish proper maintenance plans and adhere to maintenance intervals (Geyik, 2022).

There are many criteria for determining the maintenance periods and procedures of systems
used in railway applications. Initially, the recommendations of the system manufacturers are
prioritized. For example, train manufacturers specify the types and frequencies of required
maintenance. These maintenance intervals are often based on mileage or time. Trains are
composed of numerous systems, and manufacturers may recommend separate intervals for
certain systems based on their criticality. In addition to manufacturers, maintenance procedures
can also be determined or revised by the operators, depending on environmental conditions.
Operating conditions such as dust, humidity, dryness, snow, or rain significantly affect
maintenance schedules. For instance, heating, ventilation, and air conditioning systems—which
are critical for passenger comfort—are often maintained at the beginning of summer and winter
seasons (Geyik, 2022).

RAMS
CONCEPTS

RAMS is a concept formed by the initials of the English words Reliability, Availability,
Maintainability, and Safety. The RAMS concept is a process that, depending on the
characteristics and functions of the system, defines system requirements throughout the
lifecycle and within the framework of tasks in this lifecycle, and reveals the performance of
meeting these requirements. RAMS management is an approach that seeks answers to questions
such as “How often does the system fail?”, “How long can the system remain operational?”,
“How long does maintenance take?”, and “What are the risks that may arise in case of functional
failures?”” Based on the answers to these questions, the performance analysis of the railway
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vehicle is conducted. Subsequently, it guides efforts to reduce maintenance costs and duration
and to minimize risk levels.

Based on forecasts, it performs a performance critique of the system from various aspects.
Revisions to the system, cost-reducing maintenance activities, and risk-mitigating improvement
works can be planned in light of this information. To better understand the RAMS approach in
this context, we can consider the following:

Reliability — Reliability is the ability of a system, equipment, or component to perform the
required functions under specified conditions and for a specified period (IEC 60050, 2014).
This definition is generally perceived as the probability of system failure. Reliability can also
be used to define the ability to function over a certain time interval (Kadioglu, 2020).

Availability — Availability is the ability of a product to be in a state to perform a required
function under given conditions during a given time interval, assuming that the necessary
external resources are supplied (EN 50126-1, 2017). In rail systems, the common practice is to
calculate the availability of vehicles in the fleet. The aim here is to measure the overall
performance of systems critical to train operation in relation to the main objective. The primary
goal for rail vehicles is to be capable of carrying passengers, which is tracked as fleet
availability (Kadioglu, 2020).

Maintainability — Maintainability of a system is the ability to restore the system to operational
condition within a certain maintenance period and under specific maintenance conditions. The
objective here is to maximize system availability while minimizing costs and downtime.

Safety — The primary goal is to ensure a safe, secure, and pleasant environment where
passengers travel with safety and comfort. Safety is defined independently of unacceptable risks
or harms. It concerns conditions causing death, injury, occupational disease, or damage to
people, equipment, or property, among others. It is a method based on the EN 50126 standard.
Safety is part of the RAMS methodology and involves a management process for hazard
identification, resolution, documentation before service entry, timely investigation, analysis,
and reporting of accidents. The aim of safety is expressed as the capacity of the system element
to preserve the physical integrity of passengers and individuals (Geyik, 2022).

Studies Conducted on RAMS

According to the IEC 61508 standard, RAMS calculations are performed for many different
sectors. These include Railways, Nuclear Energy, Automotive, Aviation, Defense Industry,
Petrochemical and Gas, etc. Although there are many studies related to these sectors, the studies
previously conducted on the railway sector in the literature are as follows:

Geyik (2022) performed RAMS calculations using data from different brands/models of trains
within Metro Istanbul Inc. for the years 2019, 2020, and 2021. Meaningful results were sought
by analyzing the costs of materials and labor spent on the periodic and corrective maintenance
of the vehicles together with RAMS data. Additionally, significant results regarding cost and
performance were investigated for vehicles with different manufacturers, ages, equipment, and
technologies. The obtained data were compared considering the vehicle types and operating
conditions.

Kadioglu (2020) examined statistical data obtained through RAMS methods and detailed these
data on a system basis, conducting studies aimed at finding the root causes of failures. Related
to this, an example RAMS calculation and cost analysis were performed for the braking system,
passenger doors, and lighting system of Bombardier brand trams operating on the T1 tramway
line in Istanbul.
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Maulana and Suweca (2023) compiled previously conducted RAMS analyses as examples for
railways in Indonesia. Within this scope, RAMS calculations were performed for railway
networks, trains, and railway infrastructure.

Kirwan et al. (2019) proposed an extended performance evaluation model by adding eight
additional parameters to the existing RAMS analysis for railway operations. The research
showed that only the reliability parameter could be calculated using traditional methods. For
other parameters, special measurement methods based on European Union (EU) frameworks
and the United Kingdom’s National Rail (NR) definitions were presented in this study. The
developed approach was tested on the TransPennine route, a major railway line in northern
England. If successful results are obtained, it is planned to apply this methodology to other
railway lines across the country.

Hidirov and Guler (2019) analyzed a case study on the high-speed railway in Uzbekistan,
between Tashkent and Syrdarya train stations. In this study, RAM analysis techniques were
used during the analysis phases. The analyses were carried out to ensure reliable, available, and
maintainable railway infrastructure management, focusing on track geometry and each type of
rail section.

Fiet and Gugale (2018) conducted a study designed as a roadmap to support and guide the
selection and implementation of an effective reliability, availability, maintainability, and safety
(RAMS) strategy for a large-scale railway infrastructure project. The study was prepared to
include railway operators (ROs), delivery organizations (DOs), supply chains, and RAMS
practitioners involved in such works.

MULTI CRITERIA DECISION MAKING METHODS

Multi-Criteria Decision Making (MCDM) methods are approaches developed to select the best
option among alternatives that are not the same. They help to clarify complex decision levels
that are not simple. These methods enable obtaining decisions that are as objective as possible,
minimizing subjectivity. MCDM provides a common decision-making mechanism among
decision-makers. By organizing various performance evaluations into a structured system, it
allows for more meaningful performance assessments (Yiiksel, 2024). The Multi-Criteria
Decision Making methods are as follows:

- AHP

- TOPSIS

- ELECTRE

- DEMATEL

- PROMETHEE
- VIKOR

Analytic Hierarchy Process(AHP)

One of the most widely preferred methods, the Analytic Hierarchy Process (AHP) was
introduced by Thomas Saaty in 1980. AHP is an analytical method that evaluates both
quantitative and qualitative variables together, taking into account the priorities of groups and
individuals in decision-making. The decision-maker can incorporate both subjective and
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objective judgments into the decision process, thus retaining the ability to make their own
decision (Yiiksel, 2024).

The AHP hierarchy consists of at least three levels. At the top level is the goal element, while
from the bottom up, decision alternatives, sub-criteria, and if present, criteria are organized
sequentially. To maintain consistency in pairwise comparisons, careful attention is given to the
number of criteria and the definition of criterion concepts, ensuring that the criteria remain
consistent and are properly classified. AHP can be applied with multiple criteria simultaneously
and is a very effective method for reaching group decisions (Apaydin, 2022).

The stages of the AHP method are as follows:
- Stage 1: Problem Definition
- Stage 2: Identification of Criteria and Alternatives
- Stage 3: Construction of the Hierarchical Structure
- Stage 4: Pairwise Comparisons
- Stage 5: Normalization of the Pairwise Comparison Matrix
- Stage 6: Calculation of Priority Vectors
- Stage 7: Consistency Tests
- Stage 8: Formation of the Decision Matrix

- Stage 9: Calculation of the Final Priority Vectors

Technique for Order Preference by Similarity to Ideal Solution(TOPSIS)

The Technique for Order Preference by Similarity to Ideal Solution (TOPSIS), developed by
Hwang and Yoon in 1981, is a multi-criteria decision-making method that ranks alternatives by
calculating their distances to the ideal solution. Alternatives are evaluated such that they are
closest to the ideal solution, which contains the best values for each criterion, and farthest from
the negative ideal solution, which contains the worst values (Celikbilek & Ozdemir, 2018).

The stages of the TOPSIS method are as follows:
- Problem Definition
- Identification of Criteria and Alternatives
- Construction of the Decision Matrix
- Normalization of the Decision Matrix
- Weighting of the Normalized Decision Matrix
- Calculation of Ideal and Negative Ideal Solution Values
- Calculation of Separation Measures
- Calculation of Relative Closeness

- Ranking and Evaluation of Alternatives
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ELECTRE(Elimination and Choice Translating Reality)

The ELECTRE method, developed by Bernard Roy and colleagues in the 1960s, evaluates the
superiority and weakness relationships among alternatives to perform ranking and selection.
This method is a multi-criteria decision-making (MCDM) approach based on establishing
preference and non-preference relations among alternatives (Karakasoglu, 2008). The
superiority relation is determined through pairwise comparisons of all alternatives across all
criteria. The step-by-step solution flowchart for the ELECTRE method is shown in Figure 2.39
(Celikbilek & Ozdemir, 2018). The solution stages in this method are similar to those in the
previous method. Therefore, the stages from Stage 6 onward are as follows:

Stage 6: Determination of Concordance and Discordance Sets
Stage 7: Construction of Concordance and Discordance Matrices
Stage 8: Calculation of Concordance and Discordance Values

Stage 9: Ranking of Alternatives and Selection of the Best Alternative

VIKOR(Visekriterijumsko kompromisno rangiranje)

Developed by Opricovic in 1998, the VIKOR method is designed to identify the most ideal
solution among alternatives under conditions involving conflicting criteria. This method ranks
alternatives based on their closeness to the ideal solution and distance from the worst-case
scenario (Celikbilek & Ozdemir, 2018). The first three stages of the VIKOR method are
identical to those of the AHP method. The remaining stages are as follows:

Stage 4: Determination of Ideal Solution Values

Stage 5: Normalization of the Decision Matrix

Stage 6: Weighting of the Normalized Decision Matrix
Stage 7: Calculation of Benefit and Regret Values
Stage 8: Calculation of Compromise Solution Values

Stage 9: Ranking of Alternatives and Selection of the Best Alternative

PROMETHEE (The Preference Ranking Organization Method for Enrichment
Evaluation)

The PROMETHEE (Preference Ranking Organization Method for Enrichment Evaluation)
method is a prioritization or ranking technique developed to solve multi-criteria decision-
making problems. It analyzes alternatives through pairwise comparisons based on preference
functions according to selected criteria (Geng, 2013). The PROMETHEE method includes
different variants such as PROMETHEE-I (partial prioritization) and PROMETHEE-II
(complete prioritization). The stages of the PROMETHEE method are as follows:

Stage 1: Definition of Alternatives and Criteria

Stage 2: Definition of Criteria for Preference Functions
Stage 3: Determination of Common Preference Functions
Stage 4: Calculation of Indices

Stage 5: Determination of Priority Values
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Stage 6: Establishment of Priorities

Stage 7: Execution of the Prioritization Calculation

DEMATEL(Decision Making Trial and Evaluation Laboratory)

The Decision Making Trial and Evaluation Laboratory (DEMATEL) method was originally
developed in 1972 by the Science and Human Relations Program of the Battelle Memorial
Institute in Geneva. The method is based on graph theory and is used to analyze and examine
problems that involve mutual influence relationships through visualization. Structurally, it
enables researchers to investigate the relationships among factors within a complex system and
to determine the weights between these elements. Furthermore, by prioritizing these
interrelationships, the method facilitates the resolution of complex problems.

The steps of the DEMATEL method are as follows:

Step 1: Construction of the Direct-Relation Matrix:

Step 2: Determination of the Normalized Direct-Relation Matrix:

Step 3: Construction of the Total Relation Matrix:

Step 4: Identification of Prominence (Dispatchers) and Relation (Receivers) Groups:

Step 5: Determination of the Threshold Value and Drawing of the Impact Diagram:

Studies Conducted on RAMS

In the study conducted by Filazi (2025), Multi-Criteria Decision-Making (MCDM) methods
were employed to select domestically produced military unmanned aerial vehicles in Tiirkiye.
In this study, methods such as AHP, TOPSIS, ELECTRE, and VIKOR were applied. Through
the implementation of these techniques, both the best and worst alternatives were identified for
military and civilian applications.

Onder and Akdemir (2024) carried out a study on the application of MCDM methods during
the selection phase of urban rail transit projects. According to their research, the main
evaluation criteria were identified as total line length, fleet size, average station distance,
number of stations, maximum passenger capacity, minimum frequency, travel distance, travel
time, fare, commercial speed, passenger capacity per vehicle, and operating hours. Based on
Grey Relational Analysis (GRA), ARAS, COPRAS, and Entropy techniques, a case study was
conducted with individuals working in the urban rail and transportation sector. Fourteen urban
public transportation lines were analyzed, and it was found that the lines located in Ankara
ranked among the top five in terms of performance.

Bayram and Eren (2023) applied Multi-Criteria Decision-Making (MCDM) techniques to
determine temporary storage site selection in the event of a potential Istanbul earthquake. In
this study, the AHP, TOPSIS, ELECTRE, and PROMETHEE methods were used. The selection
process focused on transportation, infrastructure, social, and safety criteria to identify the most
suitable temporary depot locations.

Sang et al. (2022) employed the PROMETHEE and DEMATEL methods for the selection of
electric bus charging stations. The selected criteria included transportation, technology,
environment, and economy. A case study was conducted in the city of Nanjing within this
scope.
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Stopka et al. (2025) conducted a study on preferences for electric minibuses. The ELECTRE
and PROMETHEE methods were utilized. Six key criteria were identified: mileage, payload
capacity, charging speed, purchase price, payload capacity (noting the duplication in the
original), and electricity consumption.

Mao et al. (2025) conducted a study on the installation of renewable energy systems through a
Hybrid Power System (HPS) combining Hydro, Wind, Photovoltaic (PV), and Hydrogen
sources. The decision-making model incorporated several advanced techniques, including
Pictorial Fuzzy Sets, Stepwise Weight Assessment Ratio Analysis (SWARA II), Method based
on the Removal Effects of Criteria (MEREC), Regret Theory (RT), and Preference Ranking
Organization Method for Enrichment Evaluation (PROMETHEE II). The proposed
methodology was applied to a case study in Sichuan, China. The results indicated that
Lianghekou was the best alternative, followed by Yebatan, Jiangyou, Daofu, Shuangjiangkou,
and Renhe.

Materials and Methods

In this study, the PROMETHEE method, one of the Multi-Criteria Decision Making (MCDM)
techniques, is used to evaluate the performance of subsystems of three different train types
operating on the M2 and M6 metro lines in Istanbul. The evaluation is based on four RAMS-
based criteria collected over the past three years: Availability, Mean Distance Between Failures
(MDBF), Mean Distance Between Service-Affecting Failures (MDBSF), and Mean Time to
Repair (MTTR). The objective is to determine which subsystem exhibits the best performance
and which shows the weakest performance according to these criteria.

The visuals and basic technical specifications of the trains under evaluation are provided below:

Type-1 Type-2 Type-3

Figure 1. Promethee Analizi Yapilan Trenler
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Tablo 1. Technical Specifications of the Trains Evaluated in the PROMETHEE Analysis

ALSTOM HYUNDALI HYUNDAI
PRODUCER (Type-1 Train) ROTEM ROTEM
(Type-2 Train) (Type-3 Train)
PRODUCTION YEAR 1999 2008 2017
SUPPLY VOLTAGE 750 V DC 750 V. DC 750 V. DC
MAXIMUM SPEED 80 KM/SA 80 KM/SA 80 KM/SA
AUXILIARY POWER
INPUT VOLTAGE 750 V DC 750 V DC 750 V DC
AUXILIARY POWER
AC OUTPUT/ DC 60 KVA/10,5 KW 70 KVA/10 KW KVA/30 KW
OUTPUT
BRAKE SYSTEM REGENERATIVE | REGENERATIVE REGENERATIVE +
TYPE + PNEUMATIC + PNEUMATIC PNEUMATIC
LIGHTING TYPE LED
FLUORESCENT FLUORESCENT LED
};“?{SPSEE/EIE‘}EEIEA]?[(I)I\?(}}{ SLIDING DOOR SLIDING DOOR SLIDING
PRINCIPLE /PNEUMATIC /PNEUMATIC DOOR/ELECTRIC
AIR CONDITIONER
COOLING
CAPACITY/HEATIN 22 KW/13 KW 28 KW/11,5 KW 35 KW/11,5 KW
G CAPACITY

Weighting of Criteria According to the SWARA Method

The criteria were weighted using the SWARA (Step-wise Weight Assessment Ratio Analysis)
method. This method allows for step-by-step comparison of the relative importance of criteria
based on expert opinions and assigns weights accordingly. The steps of this method are as
follows:

Step 1: Ranking of the Criteria and Determination of the Relative Importance Scores (sj)

In this step, expert opinions were consulted, and the experts were asked to rank the criteria—
Availability (A1), Mean Distance Between Service-Failure (MDBSF) (A2), Mean Time To
Repair (MTTR) (A3), and Mean Distance Between Failures (MDBF) (A4)—in order of
importance based on their own experience and judgment.

All determined rankings and relative importance scores are listed below. Here, ““sj” denotes the
percentage-based expression of the importance of a criterion compared to the one ranked
immediately above it. The abbreviation “U” refers to the experts, while “A1” stands for
“Availability,” “A2” for “MDBSF,” “A3” for “MTTR,” and “A4” for “MDBF.”

Table 2. Table of Relative Importance Scores According to the SWARA Method

U-1 U-2 U-3 U-4 U-5
Importance Sj Importance | Sj | Importance Sj Importance Sj Importance | Sj
Ranking Ranking Ranking Ranking Ranking
Al - Al - Al - Al Al
A2 0.80 A2 0,7 A2 0,6 A2 0,9 A4 1
A3 0.80 A3 0,5 A4 0,55 A4 0,75 A2 0,8
A4 0.80 A4 0,5 A3 0,7 A3 0,8 A3 0,5
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Stage 2: Calculation of Coefficient Values (Importance Vector Kj)

According to the importance scores, calculations were performed using Equation 4.1, and the
coefficient values were determined. The coefficient values for each decision maker are
presented in Table 3.

{1 Jj=1

K=15+1 j<1 (4.1

f]

Table 3. Table of Importance Vectors According to the SWARA Method

U-1 U-2 U-3 U-4 U-5
ortance . . Importance . . Importance . . Importance . . Importance . .
Rh?)nking Si K Irlg)anlxci ng Si Kj le:mking Si Kj n:an]dng S K nlg)anlci ng Si K
Al - 1 Al - 1 Al - 1 Al - 1 Al - 1
A2 0.8 1.8 A2 0.7 1.7 A2 0.6 1.6 A2 0.9 1.9 A4 1 2
A3 0.8 1.8 A3 0.5 1 A4 0.55 1.55 A4 0.75 1.75 A2 0.8 1.8
A4 0.8 1.8 A4 0.5 1.5 A3 0.7 1.7 A3 0.8 1.8 A3 0.5 1.5

Step 3: Calculation of Adjusted Weights (New Importance Vector - Vj)
Using Equation 4.2, the adjusted weights are calculated. The calculated weights are shown in
Table 4 below.

_t Jj=1 42
% ={ g~ 1ty 1> 1 “2)

Table 4. Table of the New Importance Vector According to the SWARA Method

U-1 U-2 U-3 U-4 U-5
Importance . Importance . Importance . Importance . Importance .
Ranking 9 Ranking D Ranking D Ranking D Ranking D
Al 1 Al 1 Al 1 Al 1 Al 1
A2 0.555555556 A2 0.588235294 A2 0.625 A2 0.526315789 A4 0.5
A3 0.308641975 A3 0.392156863 A4 0.403225806 A4 0.30075188 A2 0.277777778
A4 0.171467764 A4 0.261437908 A3 0.237191651 A3 0.167084378 A3 0.185185185

Step 4 Calculation of Relative Weights (W) for Each Decision Maker

Using Equation 4.3, the relative criterion weights for each expert were calculated and recorded
in Table 5.

4j
W= (4.3)
J Z;(l=1 dk
Table 5. Table of Weights According to the SWARA Method
U-1 U-2 U-3 U-4 U-5
Importance . Importance X Importance X Onem . Importance .
Ranking Wi Ranking Wi Ranking Wi Siralamasi Wi Ranking Wi
Al 0.491239892 Al 0.44606414 Al 0.441419747 Al 0.501466276 Al 0.509433962
A2 0.272911051 A2 0.262390671 A2 0.275887342 A2 0.263929619 A4 0.254716981
A3 0.151617251 A3 0.174927114 A4 0.177991833 A4 0.150816925 A2 0.141509434
A4 0.084231806 A4 0.116618076 A3 0.104701078 A3 0.083787181 A3 0.094339623

Step 5: Calculation of the Final Weights

After the evaluations of each expert, the arithmetic mean of the calculated relative weights (Wj)
was taken to determine the final weights. The weight values are shown in Table 6.
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Table 6. Weight Ranking According to the SWARA Method

Wj
Al 0.448
A2 0.243
A3 0.157
A4 0.121

According to these results, the order of importance based on the SWARA method is as follows:
Availability (Emre Amadelik) > MDBSF > MTTR > MDBF.

Ranking According to the PROMETHEE II Method
After obtaining the weight values using the SWARA method, the next step is to define the
subsystems of the metro trains.

Stage 1: Definition of Criteria and Alternatives
The subsystems to be compared for the three types of metro trains and their abbreviations are
given in Table 7.

Table 7. Abbreviations of the Systems to be Compared

ABBREVIATION SYSTEM DESCRIPTION
Bl PASSENGER DOOR
B2 SIGNAL SYSTEM
B3 VEHICLE CONTROL

SYSTEM
B4 TRACTION SYSTEM
B5 BRAKE SYSTEM
B6 AIR CONDITIONING
SYSTEM
B7 AUXILIARY POWER
SYSTEM

Stage 2: Definition of Criteria for the Preference Function

At this stage, before defining the preference function, the criteria definitions and values for each
train type have been specified. The criteria values used here are the train subsystems'
Availability (Emre Amadelik, expressed as a percentage), MDBSF (Mean Distance Between
Service Failure, measured in kilometers), MTTR (Mean Time To Repair, measured in hours),
and MDBF (Mean Distance Between Failures, measured in kilometers). This analysis uses
average data from the years 2022, 2023, and 2024. The table of criteria values for the trains is
presented in Table 8.
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Table 8. Table of Criteria Values for the 3 Types of Trains

PASSENGER DOORS
SIGNAL SYSTEM
VEHICLE CONTROL SYSYEM
TRACTION SYSTEM
BRAKE SYSTEM
AIR CONDITIONING SYSTEM
AUXILIARY POWER SYSTEM

At this stage, the criteria for the preference function have been defined, and the normalized
decision matrix has also been created. Accordingly, the beneficial criteria A1, A2, and A4 were
calculated using Equation 4.4, while the non-beneficial criterion A3 was calculated using
Equation 4.5. As a result of these calculations, the Decision Matrix is presented in Table 9.

Rij = [x;; — minx;;]/|[maxx;; — minx;;] (=1,2,...,n,j=1,2,...,m) (4.4)

Rij = [maxxij - xl]]/RU = [maxxij - mmxl]] (45)

Table 9. Decision Matrix Table for the 3 Types of Trains

PASSENGER DOORS
SIGNAL SYSTEM
VEHICLE CONTROL SYSYEM
TRACTION SYSTEM
BRAKE SYSTEM
AIR CONDITIONING SYSTEM
AUXILIARY POWER SYSTEM

Stage 3: Determination of Common Preference Functions

At this stage, deviation values in the preference functions were determined and defined
according to Equation 4.6. The identified preference functions are shown in Table 10.

d(a, b)=g;(a) — g;(b) (4.6)
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Table 10. 3 Determination of Preference Functions for the 3 Types of Trains

12
13
14
15
16
17
21
23
24
25
26
27
31
32
34
35
36
37
41
42
43
45
46
47
51
52
53
54
56
57
61
62
63
64
65
67
71
72
73
74
75
76

According to Equation 4.7, the preference functions have been defined. The preference
functions are shown in Table 11.

d(a,b) <0, Pi(a,b) =0

d(a,b) > 0, P(a,b), P,(a,b) = d(a, b) .7

Pi(a,b) = F; [d(a,b)| = {
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Table 11. Definition of Preference Functions for 3 Types of Trains

w
12
13
14
15
16
17
21
23
24
25
26
27
31
32
34
35
36
37
41
42
43
45
46
47
51
52
53
54
56
57
61
62
63
64
65
67
71
72
73
74
75
76

Stage 4: Calculation of the Index

Using Equation 4.8, the preference function index values were calculated. The Preference
Indices are shown in Table 12.

1 (a,0)=X% P,(a, b)w; (4.8)
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Table 12. Calculation of Preference Indices for the 3 Types of Trains

Step 5: Determination of Priority Values

To determine the Positive and Negative Preference values among the alternatives, equations
4.8 and 4.9 were used. Accordingly, the priority values for Type-1 Train are shown in Table
13, for Type-2 Train in Table 14, and for Type-3 Train in Table 15.

¢* = 1 Exean(a,2) (48)

@7 = ——Tream(x,0) 4.9)
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Table 13. Priority Values Determination Table for Type-1 Train

Table 14. Priority Values Determination Table for Type-2 Train
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Table 15. Priority Values Determination Table for Type-3 Train

Step 6: Determination of Priorities

Partial  priorities are  determined using the PROMETHEE I  method.
If the following conditions are satisfied, alternative a and alternative b are considered to have
equal priority:

0*(a) = 0% (b) ve = (a) = 0~ (b)

Alternative a and alternative b are not comparable if the following conditions are met:
0% (a) > 0¥ (b) ve @~ (a) > 0~ (b)
0t (a) < 0% (b) ve (a) < @~ (b)

Table 16. Priority Determination Table for Type-1 Train
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Tablo 17. Priority Determination Table for Type-2 Train

Tablo 18. Priority Determination Table for Type-3 Train

Stage 7: Conducting the Prioritization Calculation

Using the PROMETHEE-II method, the complete prioritization calculation is performed
according to Equation 4.9. The calculated complete prioritization values are considered together
with all alternatives on the same scale to determine the full ranking.

?(a) = 0% (a) — 07 (b) 4.9)

In the set of alternatives, a and b are among the two selectable options. However, based on the
calculated net preference value, the following decision is made:

@*(a) > @*(b) then, alternative a is more preferred.
@*(a) > @*(b) then, alternatives a and b are indistinguishable from each other.
According to the results, the subsystem rankings for each train type are as follows:

e Type-1 Train:
Passenger Door > Brake System > Traction System > Signaling System > Vehicle
Control System > Auxiliary Power System > Air Conditioning System

e Type-2 Train:
Auxiliary Power System > Brake System > Traction System > Vehicle Control
System > Passenger Door > Signaling System > Air Conditioning System

56



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

e Type-3 Train:
Traction System > Vehicle Control System > Auxiliary Power System > Passenger
Door > Signaling System > Brake System > Air Conditioning System

Conclusion

In this study, the reliability and maintenance performance of seven different subsystems
belonging to three types of metro trains operating on Istanbul’s M2 (Yenikapi—Haciosman line)
and M6 (Levent—Hisariistii line) metro lines were evaluated using the criteria of MTBF,
MTBSF, MTTR, and Availability. Data from the years 2022, 2023, and 2024 were used in this
context. The SWARA method was employed to determine the weights of the criteria. Through
this method, the criteria were prioritized based on the preferences of the decision-makers, and
availability (44.8%) was identified as significantly more important than the other criteria.

Based on these criteria, the PROMETHEE II multi-criteria decision-making method was used
to rank the performance of the subsystems.

As a result of the analysis, in the Tip-1 train, the Passenger Door System stood out as the
subsystem with the highest net flow value (1.93). This was followed by the Brake System
(1.43), Traction System (1.05), and Signaling System (0.48), respectively. The lowest-
performing subsystem was the Air Conditioning System (-2.29), followed by the Auxiliary
Power System (-0.53) and the Vehicle Control System (0.46). Normally, the Signaling System
has the highest availability value; however, due to its high MTBSF value, it ranked fifth in the
performance order. Although the Air Conditioning System has the lowest MTTR, it ranked last
due to its low availability and MTBSF values. On the other hand, the Passenger Door System
ranked first not only because it had the highest availability value but also the highest MTBSF
value. The Traction System had both the lowest availability and the highest MTTR value;
however, it ranked third due to having the second-highest MTBSF value.

In the Tip-2 train, the Auxiliary Power System stood out as the highest-performing subsystem,
with a net flow value of 6.54. It was followed by the Brake System (4.53), the Traction System
(3.51), and the Vehicle Control System (2.08). The lowest-performing subsystem was the Air
Conditioning System (-3.80). Despite the Brake System having the highest availability value,
the Auxiliary Power System ranked first due to its high MTBSF and low MTTR values.
Although the Brake System outperformed the Auxiliary Power System in both availability and
MDBEF, the higher weights assigned to availability and MTBSF in the SWARA method caused
the Brake System to rank second overall. While the Traction System had the highest MTTR
value, which would typically result in a lower ranking, its relatively high availability and
MTBSEF values enabled it to secure fourth place.

In the Tip-3 train, the Traction System emerged as the highest-performing subsystem with a net
flow value of 6.02. It was followed by the Vehicle Control System (6.01), Auxiliary Power
System (0.48), and Passenger Door System (0.43). The lowest-performing subsystem was the
Air Conditioning System (-3.74), followed by the Brake System (0.99) and the Signaling
System (0.12). Although the Traction System did not have the highest availability or the lowest
MTTR, it ranked first due to having the highest values for both MTBSF and MDBF, placing it
slightly ahead of the Vehicle Control System. Despite its low MTTR, the Brake System ranked
sixth due to its low availability and MTBSF values. The Air Conditioning System, on the other
hand, had the second-highest MTTR value as well as the lowest MTBSF and availability values,
resulting in its last-place ranking.

In this study, a system evaluation was conducted by integrating Multi-Criteria Decision-Making
(MCDM) methods with the RAMS approach. The PROMETHEE II method used here enabled
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the simultaneous evaluation of different and sometimes conflicting criteria, providing insights
into which systems should be prioritized in maintenance strategies. However, the study is
limited to specific data and criteria; thus, the generalizability of the findings could be enhanced
in future research through the use of broader datasets and comparisons with alternative
methods. Additionally, conducting sensitivity analyses on the criterion weights may help assess
the flexibility of the decision-making process.

The findings obtained in this study may contribute to more efficient decision-making in various
areas such as maintenance planning, resource allocation, overhaul scheduling, and improving
system reliability in railway operations. In future studies, different multi-criteria decision-
making methods can be employed to compare various scenarios within rail systems. Moreover,
these methods can be applied not only to onboard equipment but also to trackside systems that
support train operations, such as high-voltage power lines, track switches, and wayside
signaling equipment.
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ABSTRACT

This study analyses the architectural features of the highland dwellings in the Black Sea Region
within the framework of the concepts of topography, typology, and tectonics. While topography
refers to the natural environment where the structures are located and the slope of the land,
typology includes the plan order and spatial organisation, and tectonics includes the materials,
load-bearing systems, and construction techniques of the structures. The evaluation of these
three concepts aims to address the formation process of highland dwellings from a multi-layered
perspective. In the research, traditional houses located in different highlands of the Black Sea
were observed on site, plan sketches were drawn, and spatial analyses were carried out. These
analyses revealed that the service areas, such as storage and barns, were located on the lower
floors of the structure, and the living spaces were on the upper floors. This distribution was
developed to adapt to the sloping topography. It was also determined that the structures were
built with local materials such as stone and wood, and that the wooden frame system provided
effective solutions against environmental conditions. The structures with wide eaves and hipped
roofs were observed to adapt to the climatic conditions. As a result, the Black Sea highland
dwellings are successful examples of sustainable housing production that are compatible with
the geographical context and sensitive to local knowledge and environmental conditions. The
close relationship between topography, typology and tectonics reveals these structures'
functional, aesthetic and cultural value.

Keywords: Highland Dwelling, Topography, Typology, Tectonics, Sustainable Traditional
Architecture

Introduction

Architecture is the construction of spaces and layered relationships between culture, place, time
and meaning. The concepts of topography, typology, and tectonics, which form the conceptual
backbone of this system, are fundamental tools that shape both the intuitive and analytical
dimensions of architectural thinking and production (Frampton, 1995; Leatherbarrow &
Mostafavi, 2002). In architecture, topography is considered not only as the land's surface form
or physical slope, but also as a holistic context that includes the place's cultural, historical and
geopolitical layers (Corner, 1999). The building's relationship with nature, its spatial dialogue
with place and its contextual response are related to the understanding of topography (Burns &
Kahn, 2005). Typology provides an opportunity to understand the evolution of architectural
form in history and the spatial organisations created according to user needs. Typological
analysis enables both tracing the traces of the past and making sense of contemporary designs
in a cultural and functional context (Rossi, 1982; Krier, 1988). Tectonics, on the other hand,
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reveals the “why” and “how” of architectural expression through material, structure, and detail.
It is therefore a carrier of engineering logic, sensory experience, and aesthetic values
(Frampton, 2002; Pérez-Goémez & Pelletier, 1997). Considering these three concepts in
interaction deepens both the formal and semantic, contextual, and ethical dimensions of
contemporary architecture. Therefore, topography-typology-tectonics concepts should be
considered to relate to culture, society, and place.

The Black Sea Region draws attention as an important region where rural settlement patterns
are differentiated due to its unique geographical and climatic conditions. The region's
mountainous topography, high humidity and intense rainfall regime shape rural architecture
(Kuban, 2007; Tanyeli, 1998). In this context, Black Sea rural architecture has a unique
construction process that reflects the people's lifestyle, the region's environmental factors and
the local people's methods of combating the climate (Eruzun, 1996). Harmony with topography,
material selection and spatial organisation is fundamental in shaping traditional residential
buildings (Sahin, 2012; Giinay, 2019).

Due to the region's steep slopes, rural houses are built on two floors, with the lower floor being
a barn and the upper floor being a living space. Using local materials such as stone, wood and
adobe as building materials is everyday; this situation ensures the integration of the buildings
with the natural environment and the continuity of sustainable construction techniques (Ozkan,
2015). Climatic conditions, one of the most important determinants of Black Sea rural
architecture, directly impacted the building form and encouraged the development of sloping
roof forms (Yildiz, 2020). The density of rural architecture increases as one moves from the
coastal areas to the inland regions, and these structures are seen in settlements such as villages,
hamlets, and highland (Dogan, 2018).

The transhumance culture has significantly impacted the change and reshaping of the economic,
cultural, and social structure, especially in the Black Sea Region. It is reflected in the
architectural texture of the region. Highlands are seasonal settlements where local people live
temporarily for livestock farming. The lifestyle and needs of the local people design highland
dwellings. Highland dwellings show regional differences in plan typology, roof form,
placement on the land, use of materials and construction techniques. For example, in the Eastern
Black Sea highlands such as Trabzon, Rize and Artvin, compact structures that adapt to the
sloping terrain are observed, while in the Western and Central Black Sea highlands such as
Sinop and Kastamonu, building typologies located on more expansive plains come to the fore.

Literature Reviews

Highlands are high-altitude, cool settlement areas where local people go for a temporary period
in the summer season to do agriculture and livestock farming. Since our country has different
climate types, transhumance activities' start and end dates may vary from region to region
(Sozer, 1972). Nowadays, transhumance activities have ceased to be just settlements for
agriculture and livestock farming and have gained different functions or have started to be
visited for different purposes. Highlands have started to be preferred for different purposes,
such as resting people who are tired of urban life, who want to be in touch with nature and who
need fresh air, or for people to have fun by participating in activities under the name of highland
festivals (Subasi, 2004).

There are 8523 highlands in 72 provinces in Turkey, while nine provinces have no highlands.
Transhumance activities are mainly carried out in Eastern Anatolia and the Black Sea Region.
In addition, while transhumance activities are also practised in the Aegean, Central Anatolia,
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and Mediterranean Regions, it is seen in the map below that transhumance is rare or not
practised at all in the Marmara Region. (Figure 1)
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Figure 1. Highland inventory breakdown map across the country (T.C. Ministry of the
Interior, 2017).

In this context, there is a direct relationship between the geographical distribution of
transhumance activities and the temporary settlements established in the highlands. Regional
differences reveal the influence of both climatic conditions and local economic activities on
architectural form. In this context, highland dwellings are not only temporary accommodation
areas, but also offer unique architectural solutions that adapt to the environmental and cultural
dynamics of the region.

Highland dwellings are one of the most important examples of traditional architecture shaped
by the local geography's climatic conditions, topography and socio-cultural structure. The
structures used for temporary accommodation by communities engaged in livestock farming,
especially during the summer seasons, have an important place among the examples of
traditional architecture in terms of aesthetics and functionality (Kuban, 2007; Bozdogan, 2008).

The most prominent structural feature of highland dwellings is that they have a two-story
layout. The lower floor (ground floor) primarily serves as a barn and storage (Figure 2). The
stables are usually built on the stone foundations of the building, and the humidity and coolness
of the space increase the durability of these products (Yiirekli, 2005). It is common to use stone
or earthen material on the ground floor of the lower floor. This makes it easier for the building
to sit on natural ground and provides heat insulation. In addition, being easily accessible from
the outside facilitates the entry and exit of animals and increases spatial efficiency (Giir, 1996).
The first floor of the dwellings consists of spaces called a pergola, a toilet and yayla evi (living
room). The pergola, which is usually positioned facing the slope and the view, is the space's
everyday use area, and the transition to other spaces is provided from here. The yayla evi is
used for sitting, resting, and cooking during the day and evening. There is usually a hearth
directly opposite the entrance door to the room. Stoves protect from climatic conditions and
cooking. They are built with fireproof brick or adobe (Soydan, 2024).
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Figure 2. For example, the ground floor and first floor plan diagram of a highland dwelling
(Soydan, 2024).

The site selection of highland dwellings reveals the organic relationship with the topography.
These structures are usually built on sloping lands, south-facing slopes, and locations
dominating the valleys. This layout provides maximum benefit from sunlight and optimises air
circulation (Eytipgiller, 2003). The slope of the land directly affects the building form: on
sloping terrain, the rear facade is buried in the ground to provide natural insulation, while the
height of the front facade is increased to maximise views and ventilation (Giir, 1996). The
dwellings are oriented with the land perpendicular to the slope (Ozgiiner, 1970). The facades
of the houses are small-scale and straightforward, and the local people preferred to keep the
story heights short due to construction costs and heating problems (Figure 3).

Figure 3. Highland dwelling section (Oral, 2024).

The direct participation of local people is a determining factor in the construction process of
highland dwellings. The artisans are usually from the local villages; a collective labour
organisation carries out the construction process. The “imece” (collective and voluntary work)
culture shows that these structures are produced based on social solidarity (Yirekli, 2005).
While the knowledge and skills of each individual become a component of the structure,
traditional construction techniques passed down from generation to generation are preserved
and kept alive. Stone and timber materials easily accessible to the locals are used to construct
highland dwellings. Only timber and stone are used in some dwellings, while both materials are
used together in others. It is seen that timber masonry (¢antr) and timber frame construction
systems are generally used in highland dwellings. The timber masonry system is a method of
constructing buildings on stone foundations by piling timber materials, planks or logs on each
other (Kuban, 1995). In the timber frame system, the building loads are transferred to the
masonry walls on the ground floor using vertical wooden uprights and horizontal timber beams.
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Unlike the timber masonry system, the cross-sections of the load-bearing elements are reduced
in this system. The architectural solutions of the buildings are more flexible, the costs are low,
and the construction process is short (Kabatas, 2021).

Since winters are long and severe in the highlands, gable roofs or hipped roofs with broad eaves
are preferred. These eaves protect the exterior of the building from rain and prolong the life of
the wood (Gir, 1996). It is seen that the barn roof is a lean-to roof. Today, tiles or corrugated
sheets are used on the roofs.

Materials and Methods

In this study, traditional highland dwellings selected from the highlands of eight provinces in
the Black Sea Region were analysed in terms of “plan typology, roof form, land layout, material
use and construction technique”. The traditional highland dwellings located in various
highlands in the provinces of Bartin, Kastamonu, Sinop, Samsun, Giresun, Trabzon, Rize and
Artvin in the Black Sea Region constitute the material of the study. The selected examples were
determined by considering that they reflect the characteristic architectural features of the region
and preserve their original structural qualities. A comparative typological analysis method was
used, one of the qualitative research methods. Each building was evaluated according to five
predetermined basic parameters: plan typology, roof form, placement on the land, material use
and construction technique. Through these parameters, the spatial organisation of the highland
dwellings, their structural systems and their relationship with the geographical/topographical
context in which they are located were examined multifacetedly.

Findings and Discussion

Climatic and topographical differences in the Black Sea Region play a decisive role in local
dwelling production, resulting in diverse architectural solutions. The provinces of Bartin,
Kastamonu, Sinop, Samsun, Giresun, Trabzon, Rize and Artvin, shown in Figure 1, offer
important examples reflecting traditional highland architecture's formal and structural diversity.
In this part of the study, sample highland dwellers were selected from the highlands of eight
provinces in the Black Sea Region. The highland dwellers in the Black Sea region were
examined and evaluated in detail.
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Figure 4. Provinces where highland dwellers in the Black Sea region were examined
(prepared by the author)

Karakiz Highland Dwelling / Bartin

Uluyayla, located in the Ulus district of Bartin, is a settlement with an average height of 1000m,
and five highland settlements were established on it. One of them is Karakiz Highland. The
highland dwellers in the region are called “sayvan”. Sayvans are two-story structures. On the
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lower floor is a barn, also known as a dam, where animals are sheltered. A section inside the
barn is where calves called “giimele” are kept. The upper floor is the part where families stay
(Figure 5). The upper floor plans of the Karakiz highland dwelling consist of two main sections.
One is used as a room where basic life activities such as sitting and listening occur, while the
other stores provisions and various items. Balconies, known as giin/iik in the region, constitute
an important part of the house. The giinliik (balcony), which are usually located on the eastern
and southern facades and extend along one or two facades of the dwelling, are used for drying
products and resting. The barn on the lower floor and the upper floor entrances of the Karakiz
highland dwelling are separate, and the upper floor is accessed from the outside by a timber
staircase. In the region's highland dwellings, a gable roof system with a timber frame is
preferred, supported by a wooden gable roof structure. Karakiz highland dwelling was built
with timber materials obtained from the immediate surroundings. Stone material was used in
the foundation to cut the contact of the timber with the soil and place the dwelling on a flat
ground on the sloping terrain. The Karakiz highland dwelling was built by chiselling trees from

the corners and interlocking them, and was constructed using a timber masonry system
(Ozdemir & Celikoglu, 2014).

Giinliik(Balcony)
£ 5N

Barn Room || Room
-
giimele =
I-\ N

floor plan (drawn by the author)

Golciik Highland Dwelling / Kastamonu

Golctlik Highland is a highland settlement area in Golciik district of Kastamonu province. The
highland dwellings in the region are organised and straightforward to meet the people's basic
needs. The Golciik highland dwelling has two floors. The ground floor is used as a barn. Access
to the first floor, the living floor, is usually provided by a staircase obtained by gradually carving
the wooden log. The first floor consists of a pergola, a toilet and yayla evi (living room) (Figure
6). The ground floor adapts to the topography of this two-storey traditional highland dwelling.
The facades of the houses are small-scale and straightforward, and the local people preferred to
keep the floor heights short due to construction costs and heating problems. The structure of
the Golciik highland dwelling was formed using the timber masonry technique on the ground
floor and was built using timber masonry construction systems. It is seen that the roof of the
house is a gable roof, and the barn roof is a lean-to roof. The bedavra board (the name given to
the covering board used on the roof) was used as roofing material (Soydan, 2024).
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Figure 6. Golclik Highland Dwelling (Soydan, 2024), ground floor and first floor plan (drawn
by the author)

Ali¢ Highland Dwelling / Sinop

Alig highland is a highland settlement area located in the Boyabat district of Sinop province.
The Ali¢ highland dwelling is built with a traditional timber construction system, located in the
northernmost part of the highland. It consists of two floors, the ground floor being the barn and
the first floor being the living floor. The ground floor walls are timber masonry built with the
karabogaz crossing technique. The barn is composed of two sections. A stone foundation is
under the barn walls to prevent them from being affected by the water coming from the ground.
A timber staircase provides the exit from the ground floor level to the first floor with 10 steps.
The sofa on the first floor is an everyday use area, and access to other spaces is provided from
here. The house consists of two "kandil" rooms, which are symmetrical, with an intermediate
space located between the two rooms (Figure 7). The kandil rooms are generally designed in
dimensions close to a square. The space of the "kandil" room is constructed using the
"kurtbogaz" joinery technique. The walls of the space are made with a timber frame system.
The frame system was covered with timbers in the direction facing the exterior. The flooring
system is made of timber (Tiirk, 2019).

toilet

Room
Barn
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Barn

Room

Storage

e - "“ x4 1
Figure 7. Ali¢ Highland Dwelling (Ttirk, 2017), ground floor and first floor plan (drawn by
the author)

Mavga Highland Dwelling / Samsun

Mavga Highland is a highland located within the borders of the Vezirkdprii district of Samsun
province. The architectural quality of the highland dwellings becomes simpler as the altitude
increases, due to the decrease in the duration of use. Small, simple, makeshift structures are
primarily built for shelter, with only basic needs in mind, far from comfort. On sloping slopes,
the lower floor of the dwellings was used as stables. As the altitude increases, the number of
rooms, floors, and areas covered by the dwelling decreases (Figure 8). Some highland dwellings
built on the slopes are built on the soil. The part corresponding to the slope surface is buried in
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the soil, and the walls of the remaining part are made of stones. There are no windows in most
of them. Wood, which is easily obtained on the mountain's northern slopes, was used as the
basic building material for the upper floor where the living area is located. Beech trees from
the region are generally used for wood (Aydin, 2022).
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Figure 8. Mavga Highland Dwellings (Aydin, 2022), ground floor and first floor plan (drawn
by the author)

Cagmanhk Highland Dwellings / Giresun

Cagmanlik Highland is a highland located in the Yaglidere district of Giresun province. The
selected building belongs to traditional houses with an enclosed exterior sofa (kapiagzi), where
stone and timber are used together. Built on a sloping land, the house was constructed as a two-
storey house with the lower floor as a barn and the upper floor as a living area (Figure 9). The
body wall and the ground floor were built entirely with rubble stone as masonry walls without
using binders. The upper floor was roofed with a timber frame and boarded from the outside.
The house is a one-room building with a rectangular plan and an enclosed exterior hall. The
upper cover of the building is arranged as a gable roof. The roof was covered with shingles
when it was first built, and the old parts were replaced with zinc. The life in the form of a
projection on the entrance facade, the appearance of the hanging latrine on the front facade and
the small carved window on the southeast facade provide mobility. The entrance to the house
is provided from the living room in the northwest direction. From the hayat one can access the
"kapiagzi," and from there, move on to the aghana (traditional kitchen) and the room. The
entrance to the barn on the ground floor is from the northwest end. Timber poles separate the
barn, which consists of a single space (Durdu, 2011).
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Figure 9. Cagmanlik Highland Dwellings (Durdu, 2011), ground floor and first floor plan
(drawn by the author)

Kayabas1 Highland Dwellings / Trabzon

Kayabag1 Highland is a highland located in the Akcaabat district of Trabzon province. Kayabasi
Highland dwellings were built against the prevailing wind direction. Highland dwellings, which
were built for livestock farming, were made of wood using local materials in the natural
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environment in a straightforward way to meet the needs of people for a few months. Kayabas1
highland dwellings have two floors. The lower floor consists of stone rocks and is a shelter for
large livestock. The upper floor living area is the living area of the house. At the house's
entrance is a life with two opposite entrance doors. Opposite life, there are two rooms side by
side. Each room has a wooden bed set (Figure 10). The roofs of the houses are made of wood,
and shingle is used as a covering material (Cavus & Altas, 2010).
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Figure 10. Kayabasi1 Highland Dwellings (Cavus & Altas, 2010), ground floor and first floor
plan (drawn by the author)

Yukar1 Kavrun Highland Dwellings / Rize

Yukar1 Kavrun Highland is a highland located in Camlihemsin district of Rize province. Upper
Kavrun Highland has approximately 130 houses. Most of the dwellings in this region are two-
storey barn houses (Figure 11). The Upper Kavrun highland dwellings are located on a sloping
terrain. The first floor is the barn used for sheltering animals. The second floor is used as a
living space. The barn section was shaped by taking advantage of the slope in the topography
and embedded in the land. The house's living area (life), which is rectangular, has four rooms.
The hearth is located in the living area of the house and is used for heating or cooking. Access
to other rooms is provided from this living area. The barn section of the house is made of stone,
the living area is made of timber, and the two floors of the short northern facade are made
entirely of stone masonry (Oral & Akinci, 2024).
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Figure 11. Upper Kavrun Highland Dwellings (Oral, 2024), ground floor and first floor plan
(drawn by the author)

Cancir Highland Dwellings / Artvin

Cancir highland dwellings have two floors. Most houses are made of timber, with stone used
only for the foundation. Thus, the area where the spaces will be built was levelled by supporting
the land with stone, and the contact of the wood with the soil was prevented. The fir, spruce,
and log timber from the region have been used as building materials, with the corners of the
wood joined together using the block c¢anti technique. The lower floor is used for the shelter of
animals. Unprocessed or squared logs were used on this floor, which was covered with flattened
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logs. There are two separate sections in the barn. One of these parts was created for calves and
the other for the calves of larger animals. The entrance to the upper floor is provided through
the balcony on the front facade of the Cancir highland dwellings. This floor, which is entered
with the help of a timber staircase, consists of two rooms. One is the room where daily work is
carried out; the other is the section locally called maran, where animal products are produced
and stored (Figure 12). In order to protect from the cold, the size of the windows was kept
relatively small. The roof slopes in two directions and is completely covered with bedevra
(Orhan, 2015).
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Figure 12. Cancir Highland Dwellings (Orhan, 2015), ground floor and first floor plan
(drawn by the author)

The topography and climatic diversity of the Black Sea Region are directly reflected in the
architecture of traditional highland dwellings. The comparative analysis of the examples in
Table 1 reveals the typological and structural characteristics of the traditional highland
dwellings in different highlands of the Black Sea Region of Turkey. In this context, for each
highland dwelling in Table 1, the province where it is located, building image, architectural
plans of the ground and first floor, roof type, the slope of the land where the settlement is
established, building materials and construction technique applied. In this context, each
highland dwelling's structural information is organised visually and schematically, revealing
the diversity in traditional architecture.

The formal and structural diversity of highland dwellings is holistically presented in Table 1.
When we examine the plan typologies of the eight different highland dwellings in the table, it
is seen that they generally have similar plan typologies. In all of them, the ground floor
functions as a barn in one or two rooms. This shows the importance of livestock farming in
highland life. On the first floor, living spaces are located; they mainly consist of one or more
rooms and show diversity in space organisation. The buildings in the Eastern Black Sea region
have multifunctional plans with more space. This shows that more sheltered, functional and
multi-room solutions are preferred due to the Eastern Black Sea region's harsher environmental
and climatic conditions. In the Western Black Sea examples (Bartin, Kastamonu), simpler and
compact plans with one or two rooms come to the fore. Gable roofs or hipped roofs are generally
preferred in highland dwellings. As a result of the harsh climatic conditions of the Black Sea
region, it is seen that gable or hipped roofs with high slopes are used in order to prevent the
snow load from damaging the structure during the long winter season.

The land structure determines the settlement pattern of the buildings to a great extent. While
settlements are observed on flat lands in Golciik and Ali¢ highlands in the Western Black Sea,
as we move towards the Eastern Black Sea, settlements that adapt to sloping lands and are
integrated with the topography increase. Especially in the Trabzon, Rize and Artvin examples
(Kayabasi, Yukar1 Kavrun, Cancir), it is observed that this sloping settlement has a direct effect
on the building plan.
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Table 1. Evaluation of highland dwellings in the Black Sea Region

Groun First Constructi

Highland Place Highland Dwelling Ground Floor Plan First Floor Plan Roo Site d  Floor on
f Floor Mater Technique
Mater ial
ial
Giinliik(Balcony)
Karakiz ~ Bartin | Gabl Sloped Timbe Timbe  Timber
Highland Reomi=] e Terrai r r Masonry
Mg — Roof n
i Room
Golciik Kastamon e Gabl Flat Timbe Timbe Timber
Highland u e Terrai r r Masonry
Roof n
Alig Sinop Hipp Flat Timbe Timbe Timber
Highland [ ed Terrai r r Masonry +
il Roof n Timber
Frame
Kil(‘htl; H
Mavga  Samsun Room Gabl Sloped Stone Timbe Stone
Highland e Terrai r Masonry
o IE!— Roof n + Timber
Frame
m‘:’:,;‘ Room
Cagmanli Giresun :.ﬂll‘_ Gabl Sloped Stone Timbe Stone
k | e Terrai r Masonry
Highland i Roof n + Timber
Frame
Kayabagi Trabzon Hipp Sloped Timbe Timbe Timber
Highland ed Terrai r r Frame
Roof n
Yukari Stone
Kavrun Rize Gabl Sloped Stone Stone Masonry
Highland e Terrai + + Timber
Roof n Timbe Masonry
r
Cancir  Artvin Gable Sloped Stone + Timber ~ Stone
Highland Roof Terrain Timber Masonry
Creimer + Timber
Masonry

Table 2 comparatively shows the structural elements of the highland dwellings using the data
from the first table. Through this structure, the functional components of the floor plan of each
highland dwelling (single/double room barn, sofa, room, hearth, staircase), roof type (gable or
hipped), topographical characteristics of the terrain (flat/sloping), building materials and
construction techniques are shown systematically. The “v”” markings used in the table make it
easy to compare which structure each element is found in.
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Table 2. Typological distribution and comparative analysis of structural elements of highland
dwellings in the Black Sea Region

Floor Plan Material
Ground First Floor Roof Site Ground |First Floor| Construction
Floor Floor Technique
Sing Two Sofd Roo| Heart|Staii Gab Hippe Flat | Slope| Ston Timbg¢ Stor] Timb¢ Masony| Frame
le [Rooj - | m h s e d |(Terraj d e r e r Yy |constru
Roo| m | Hay| Roo{ Roof| n |[Terra constru| ction
m | Bar| at n ction
Bar| n
n
Karakiz
Highland | v/ v | v v v | v v v
(Bartin)
Golciik
Highland v | v v |V |V v v v v
Kastamont
)
Alig
Highland v |v |V v v v v v v v
(Sinop)
Mavga
Highland | v/ v | v v | v v v v v v
(Samsun)
Cagmanlik
Highland | v v | v v v v v v v
(Giresun)
Kayabasi
Highland | v v | vV v v | vV v v
(Trabzon)
Yukari
Kavrun | v v | v | Vv v v v | vV | VvV v v
Highland
(Rize)
Cancir
Highland v I|v |V v | v v | v | vV v v v
(Artvin)

Table 2 provides an analytical summary of the qualitative data from Table 1, showing the
similarities and differences in the region's spatial and structural components of highland
dwellings. In terms of materials and techniques, the use of materials varies depending on
regional resources and traditional building culture. Thanks to the dense forest cover in the
Western Black Sea region, the use of wood is dominant. In the buildings constructed in Bartin
and Kastamonu, both ground and first floors are dominated by wooden materials. These
buildings are mostly constructed with "timber frame" or "timber masonry" systems. As we
move towards the Eastern Black Sea region, the use of stone masonry techniques on the lower
floors of the buildings and the use of wood on the upper floors becomes widespread. Especially
in Samsun, Rize and Artvin provinces, wooden frame buildings supported by stone masonry
are typical. These preferences have been decisive in terms of both structural durability and
protection against climatic conditions.

Regarding construction techniques, Black Sea highland dwellings are primarily built using
traditional methods that require mastery. While the wooden frame system is standard in the
Western Black Sea region, "mixed construction techniques" in which stone masonry and
wooden masonry systems are dominant in the Eastern Black Sea region. Wooden masonry
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systems are especially prominent in the Bartin and Kastamonu examples, and it is understood
that these techniques are based on detailed workmanship that requires mastery. More robust,
climate-resistant, mostly stone-based and multi-layered construction methods were preferred in
the east. While stone foundations protect from ground moisture, wooden upper floors are
preferred for their lightness and thermal insulation properties.

When both tables are evaluated together, it is understood that the architecture of the highland
dwellings in the Black Sea Region has specific common structural characteristics; however, it
also shows regional and functional differences. As a result of the typologically similar skeletal
structure of the buildings, the use of the ground floor as stables in all dwellings and the
organisation of the first floors as living spaces indicate that these buildings are directly related
to agricultural and animal production. However, the differences between these buildings
(differences in roof form, floor plan details and material use) show that each highland dwelling
differs according to its own cultural, geographical and economic conditions. This situation
shows that rural architecture offers a flexible building language. These findings reveal that
traditional highland architecture offers a sustainable building practice both functionally and
culturally, ecologically and spatially. Preserving and transferring these buildings to future
generations is strategically important regarding architectural history and the continuity of local
identity and cultural memory.

Conclusion and Recommendations

Highland culture has produced unique architectural examples with the region's challenging
topography and climatic conditions for centuries. In this context, traditional highland dwellings
are temporary accommodation units that best reflect regional building culture. The direct use
of local materials, techniques developed with local craftsmanship in structural systems and
spatial constructions suitable for the intended use, constitutes the regional identity of these
buildings. The application of traditional techniques in mixed forms shows the reflection of the
multi-layered cultural structure of the region on architecture. This study reveals typological or
structural differences and is an important documentation for preserving these buildings and
their transfer to future generations. In addition, these dwellings not only reflect the traditional
architecture specific to the region but also have the potential to inspire sustainable building
design. Therefore, preserving and transferring highland dwellings to future generations is
important for the region's cultural identity and environmental sustainability.

As a result, the preservation of highland dwellings is vital not only for the continuity of
architectural heritage, but also for the sustainability of the cultural identity of the region. A
detailed study of traditional building techniques and material use can make significant
contributions to contemporary architectural practice and sustainable design approaches.
Therefore, comprehensive conservation strategies for the preservation of regional architectural
heritage should be developed with an interdisciplinary approach, involving the cooperation of
local authorities, academics and the public. In addition, the preservation of original building
elements and techniques should be prioritized in the restoration and repurposing processes.
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OZET

[k ¢aglardan beri insanlar farkli nedenden dolay1 seyahat etmektedir. Teknolojik yenilikler ve
bilgiye kolay erisim gibi sebeplerden insanlarin seyahat etme arzusu ve sikligi daha da
artmaktadir. Sivil havacilik sektorii de son donemlerde seyahat etme sikligina bagli olarak
ticari ucus sayisini artirarak karsilik vermektedir. Bu artis beraberinde sivil havaciligin her
alaninda dogacak personel ihtiyaci gibi pilot ihtiyacin1 da beraberinde getirmektedir. Sektor
pilot ihtiyacini; 6zel ugus okullarindan, hava yolu firmalarinin ugus akademilerinden, askeri
kokenli pilotlardan veya tiniversitelerin pilotaj boliimlerinden karsilamaktadir. Teknolojik
gelismeler ile birlikte yiiksek teknolojik alt yapiya ve donanimsal yeniliklere sahip yeni tip
ucaklar ortaya ¢ikmistir. Bunlara 6nemli bir 6rnek giiniimiizde artan kullanimiyla IHA (Insansiz
Hava Arac1) olusturmaktadir. Insansiz hava araci literatiirde; igerisinde pilot bulunmayan ve
teknik donanimi yiiksek hava araci olarak tanimlanmaktadir. insansiz hava araglari, teknik
ozelliklerine ve kullanim amaclarina gore cesitli smiflara ayrilmaktadir. Insansiz hava araglarini
kullanan pilotlarin se¢imi gliniimiizde olduk¢a 6nemlidir. Calismada yer alan se¢im kriterlerini,
insansiz hava araci konusunda tecriibesi olan ve insansiz hava araci pilot sertifikasina sahip
uzmanlar belirlemistir. Belirlenen kriterler su sekilde siralanmastir;

Yeterlilik belgesi (Sivil Havacilik Genel Miidiirliigii’'nden alinan sertifika), iletisim kabiliyeti,
teknik konulara hakimiyet, karar verebilme yetenegi, teknolojik gelismelere uyum ve
deneyimdir. Calismada gercek hayat problemlerinin ¢ézlimiinde kullanilan bulanik ¢ok kriterli
karar verme (CKKYV) yontemlerinden olan bulanik TOPSIS (Technique for Order Preference
by Similarity to Ideal Solution - Ideal Coziime Benzerlige Gore Sira Tercihi Teknigi) yontemi
kullanilmistir. Bu calismanin amaci gergek hayatta karsilasilan “THA pilotu se¢imi” problemine
bilimsel bir yaklagim sunmak i¢indir.

Anahtar Kelimeler: IHA, Bulanik Mantik, CKKV, TOPSIS.

UNMANNED AERIAL VEHICLE PILOT SELECTION USING FUZZY MULTI-
CRITERIA DECISION MAKING METHOD

ABSTRACT

People have been traveling for different reasons since ancient times. Due to reasons such as
technological innovations and easy access to information, people's desire and frequency of
traveling are increasing. The civil aviation sector has also responded to the frequency of travel
in recent years by increasing the number of commercial flights. This increase brings with it the
need for pilots, as well as the need for personnel in every field of civil aviation. The sector
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meets the need for pilots from private flight schools, flight academies of airline companies,
pilots with military backgrounds or piloting departments of universities. With technological
developments, new types of aircraft with high technological infrastructure and hardware
innovations have emerged. An important example of these is the UAV (Unmanned Aerial
Vehicle) with its increasing use today. Unmanned aerial vehicles are defined in the literature as
aircraft with no pilot and high technical equipment. Unmanned aerial vehicles are divided into
various classes according to their technical features and intended use. The selection of pilots
using unmanned aerial vehicles is very important today. The selection criteria in the study were
determined by experts who have experience in unmanned aerial vehicles and have an unmanned
aerial vehicle pilot certificate. The determined criteria are listed as follows; The certificate of
competence (certificate received from the General Directorate of Civil Aviation),
communication skills, mastery of technical issues, decision-making skills, adaptation to
technological developments and experience.

In the study, the fuzzy TOPSIS (Technique for Order Preference by Similarity to Ideal Solution)
method, which is one of the fuzzy multi-criteria decision-making (MCDM) methods used in
solving real-life problems, was used. The purpose of this study is to present a scientific
approach to the "UAYV pilot selection" problem encountered in real life.

Keywords: UAV, Fuzzy Logic, MCDM, TOPSIS.

GIRIS

Son yillarda hizla gelisen havacilik teknolojileri, dzellikle insansiz Hava Araglari (IHA)
alaninda dnemli ilerlemeler kaydedilmesine olanak saglamistir. IHA’lar, savunma, lojistik,
tarim, ¢evre gozlemi ve afet yonetimi gibi pek ¢ok sektorde aktif olarak kullanilmaktadir. Bu
sistemleri yoneten pilotlarin bilgi ve becerileri, operasyonel basarinin anahtaridir (Zadeh,
1965). Karmasik sistemlerin etkin sekilde yonetilebilmesi, yalnizca teknik bilgi degil; ayni
zamanda iletisim, karar verme ve adaptasyon becerileri gibi ¢ok sayida yetkinligi de
gerektirmektedir.

Bu baglamda, THA pilotlarinin se¢im siireci ¢ok kriterli bir karar verme problemi olarak ele
alinmalidir. Klasik yontemler bu gibi ¢ok boyutlu problemleri degerlendirmede yetersiz
kalmakta, belirsizlikleri dikkate alacak esnek yontemlere ihtiya¢ duyulmaktadir (Chen, 2000).
Bulanik mantik temelli ¢ok kriterli karar verme (CKKV) yontemleri, karar vericilerin sozel
ifadelerini tiggen bulanik sayilarla sayisal degerlere dontistiirerek bu soruna ¢6ziim sunmaktadir
(Kahraman et al., 2004).

Bu ¢alismada, IHA pilotlarinin secimi siirecine yonelik karar verme problemi ele alinmakta ve
bu kapsamda Bulanik TOPSIS yo6ntemi kullanilarak alternatif pilotlar (Pilot 1, Pilot 2, Pilot 3)
arasindaki en uygun secenegin belirlenmesi amaglanmaktadir. Calismada, uzman goriisleri
dogrultusunda belirlenen kriterler 15181nda, her bir pilot aday1 i¢in degerlendirmeler yapilmis
ve bulanik karar matrisleri olusturulmustur.

K1 Yeterlilik Belgesi

K2 Teknik Konulara Hakimiyet
K3 [letisim Kabiliyeti

K4 Karar Verebilme Yetenegi

KS Teknolojik Gelismelere Uyum
K6 Deneyim

Tablo 1: Karar kriterleri ve kriterlerin agiklamalari
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Yeterlilik belgesi (K1), IHA pilot segiminde kanuni olarak s6z sahibi SHGM tarafindan
belirtilen ilgili IHA siifina ve kullanim amacina gére IHA pilotun yeterlilik/lisanslandirma
islemi olmak zorundadir.

Teknik konulara hakimiyet (K2), IHA pilotunun kullandig1 hava aracinin ozelliklerini ve
kullanim becerilerini bilmesini gerektirir.

[letisim kabiliyeti (K3), iletisim sikintilarinin ortadan kaldirilmasi i¢in dnemlidir.

Karar verebilme yetenegi (K4), pilotlarin 6zelikle acil durumlarda yapmasi gereken durumlarin
g6z oniinde bulundurulmasini saglar.

Teknolojik gelismelere uyum (K5), IHA pilotlarinin kullandiklar1 aracin teknolojisini bilmesi
ve ona uyum saglamasidir.

Deneyim (K6), ayn1 veya farkl: tipteki hava araglarina hakimiyetin gostergesidir.

En Uygun IHA Pilotunun Segilmesi

K1 K2 K3 K4 K5 K6

Pilot 1 Pilot 2 Pilot 3

Sekil 1: Hiyerarsik agac yapisi

MATERYAL VE YONTEM

Calismada kullanilan yontem Bulanik TOPSIS’ tir. Bu yontem, alternatiflerin pozitif ideal ve
negatif ideal c¢oziimlere olan uzakliklarmi dikkate alarak goreli yakinlik degerlerini
hesaplamaktadir (Chen, 2000). Bu sayede, ¢ok kriterli ve belirsizlige dayali segim problemleri
sistematik bir sekilde analiz edilebilmektedir (Kahraman et al., 2004). Se¢im siireci, ¢ok sayida
kriterin ve uzman goriislerinin degerlendirmeye alindigi, ¢ok kriterli karar verme (CKKYV)
problemi niteligindedir. Bulanik TOPSIS yonteminde her bir alternatifin yakinlik katsayilart
hesaplanarak siralama yapilir. Yakinlik katsayis1 O ile 1 arasinda bir deger alir. Sonucun 1°e
yakin olmasi o alternatifin se¢ilme ihtimalini artirir (Ecer, 2006: 83).

Ug uzman karar verici, her pilotu bu kriterler iizerinden iiggen bulanik sayilar kullanarak
degerlendirmistir. Bu degerlendirmeler birlestirilerek ortak karar matrisi olusturulmustur.
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Bulanik TOPSIS yontemi temel olarak 7 adimdan olusmaktadir: Birlesik bulanik karar
matrisinin olusturulmasi, kriter agirliklarinin belirlenmesi, normalize karar matrisinin
hesaplanmasi, agirlikli normalize karar matrisinin olusturulmasi, Pozitif (FPIS) ve Negatif
(FNIS) ideal ¢oziimlerin belirlenmesi, alternatiflerin FPIS ve FNIS'e olan uzakliklarinin
hesaplanmasi, goreli yakinlik degerlerinin (CCi) hesaplanmasi.

BULGULAR VE TARTISMA

Adim 1: Birlesik Bulanik Karar Matrisinin Olusturulmasi

So6zel Degisken Uggen Bulanik Sayi
Cok Diisiik (CD) 1,1,3
Diisiik (D) 1,3,5
Ortalama (O) 3,5,7
Yiiksek (Y) 5,7,9
Cok Yiiksek (CY) 7,9,9
Karar Verici 1:
K1 K2 K3 K4 K5 K6
Pilot 1 Yiiksek Ortalama Cok Diisiik Cok Diisiik | Yiiksek
Yiiksek
Pilot 2 Cok Yiiksek Ortalama Yiiksek Diistik Ortalama
Yiiksek
Pilot 3 Ortalama Diisiik Yiiksek Cok Diisiik | Ortalama Diisiik
Karar Verici 2:
K1 K2 K3 K4 K5 K6
Pilot 1 Yiiksek Yiiksek Yiiksek Diisiik Diisiik Ortalama
Pilot 2 Yiiksek Ortalama Diisiik Cok Diisiik Yiiksek
Yiiksek
Pilot 3 Diistik Ortalama Cok Diisiik Yiiksek Ortalama
Yiiksek
Karar Verici 3:
K1 K2 K3 K4 K5 K6
Pilot 1 Ortalama Yiiksek Cok Cok Diisiik | Diisiik Yiiksek
Yiiksek
Pilot 2 Cok Yiksek Ortalama Yiksek Ortalama Yiiksek
Yiiksek
Pilot 3 Diisiik Ortalama Yiiksek Disiik Yiiksek Ortalama

Birlestirilmis Bulanik Karar Matrisi

Xij = (aij-bij.cij)
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K
1
— i k — k — k
a;; = mmk{aij } by; _EZ b;;", cij = maxg{c;"}
k=1

Kl K2 K3 K4 K5 K6
Pilot 1 3,6.33,9 3,6.33,9 5,8.33,9 1,2.33,5 1,2.33,5 3,6.33,9
Pilot 2 5,8.33,9 3,6.33,9 1,4.33,7 5,7.67.9 1,3.67,7 3,6.33,9
Pilot 3 1,3.67,7 1,4.33,7 5,7.67,9 1,2.33,5 3,6.33,9 1,4.33,7

Adim 2: Kriter Agirliklarinin Belirlenmesi

K1 Cok Yiiksek

K2 Ortalama

K3 Diisiik

K4 Cok Yiiksek

K5 Ortalama

K6 Yiiksek

Agirlik 7,9.9 3,57 1,3,5 7,9.9 3,5,7 5,79
K1 K2 K3 K4 K5 K6

Pilot 1 3,6.33,9 3,6.33,9 5,8.33,9 1,2.33,5 1,2.33,5 3,6.33,9

Pilot 2 5,8.33,9 3,6.33,9 1,4.33,7 5,7.67,9 1,3.67,7 3,6.33,9

Pilot 3 1,3.67,7 1,4.33,7 5,7.67,9 1,2.33,5 3,6.33,9 1,4.33,7

Adim 3: Normalize Bulanik Karar Matrisinin Hesaplanmasi

B fayda ve C maliyet kriterlerini gostermek iizere tiggen bulanik sayilarin [0, 1] araliginda
olmalarin saglayan normalizasyon islemi asagidaki gibi ifade edilebilir:

I 7 Bt T . o w
Tij = (_a_a_a) ' JeB; ¢ = nlaxi{cij}

(% %45 4 el a- =mi
ry=——5— =) jeC; @~ =mind{a;;}

Agirhik 7,9.9 3,57 1,3,5 7,9.9 3,57 5,79
K1 K2 K3 K4 K5 K6
Pilot 1 3 6.33 9 3 6339 1 1 12335 1 233 5 3 6.33 9
9° 9 "9 9" 9 9 9'8.33'5 9° 9 ‘g9 9" 9 ‘9 9" 9 ‘9
Pilot 2 5 833 9 3 6.33 9 1 1 1 5 7.67 9 1 367 7 3 6.33 9
9" 9 ‘9 9" 9 "9 7'433°1 9" 9 '9 9" 9 '9g 9" 9 '9
Pilot 3 1367 7 14337 1 1 1 1 233 5 3 633 9 1433 7
9" 9 ’9 9" 9 '9 9767’5 9 "9 9" 9 ‘9 9" 9 ’9g
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Agirlik | 7,9,9 3,5,7 1,3,5 7.9,9 3,5,7 5,7,9
K1 K2 K3 K4 K5 K6
Pilot1 | 0.33,0.7,1 0.33,0.7,1 0.11,0.12,0.2 | 0.11,0.26,0.56 | 0.11,0.26,0.56 | 0.33,0.7,1
Pilot 2 | 0.56,0.93,1 0.33,0.7,1 0.14,0.23,1 0.56,0.85,1 0.11,0.41,0.78 | 0.33,0.7,1
Pilot3 | 0.11,0.41,0.78 | 0.11,0.48,0.78 | 0.11,0.13,0.2 | 0.11,0.26,0.56 | 0.33,0.7,1 0.11,0.48,0.78
Adim 4: Agirlikli Normalize Bulanik Karar Matrisinin Olusturulmasi
A @A, = (ay,by,c1) ® (ay, by, 05) = (ag *ay, by * by, ¢q % ¢5)
K1 K2 K3 K4 K5 K6
Pilot 1 2.31,6.3,9 0.99,3.5,7 0.11,0.36,1 | 0.77,2.34,5.04 | 0.33,1.3,3.92 1.65,4.9,9
Pilot 2 3.92,8.37,9 0.99,3.5,7 0.14,0.69,5 | 3.92,7.65,9 0.33,2.05,5.46 | 1.65,4.9,9
Pilot 3 0.77,3.69,7.02 | 0.33,2.4,546 | 0.11,0.39,1 | 0.77,2.34,5.04 | 0.99,3.5,7 0.55,3.36,7.02
Adim 5: Pozitif (FPIS) ve Negatif (FNIS) Ideal Coziimlerin Belirlenmesi
Bulanik pozitif ideal ¢oziim (FPIS) ve bulanik negatif ideal ¢oziim (FNIS),
A= (v vy, . v"),
A= (v, vy, .., v7),
ile tammlanur. v7;° = (1,1,1) ve v;~ = (0,0,0) olarak kabul edilir.
K1 K2 K3 K4 K5 K6
Pilot 1 | 2.31,6.3,9 0.99,3.5,7 0.11,0.36,1 | 0.77,2.34,5.04 | 0.33,1.3,3.92 1.65,4.9,9
Pilot 2 | 3.92,8.37,9 0.99,3.5,7 0.14,0.69,5 | 3.92,7.65,9 0.33,2.05,5.46 | 1.65,4.9,9
Pilot3 | 0.77,3.69,7.02 | 0.33,2.4,5.46 | 0.11,0.39,1 | 0.77,2.34,5.04 | 0.99,3.5,7 0.55,3.36,7.02
A* 3.92,8.37,9 0.99,3.5,7 0.14,0.69,5 | 3.92,7.65,9 0.99,3.5,7 1.65,4.9.9
A 0.77,3.69,7.02 | 0.33,2.4,546 | 0.11,0.36,1 | 0.77,2.34,5.04 | 0.33,1.3,3.92 | 0.55,3.36,7.02

Adim 6: Alternatiflerin FPIS ve FNIS'e Uzakliklarinin Hesaplanmasi

1 2 2 2
dlx,y) = \lg [(a1 —az)” + (by — b2)" + (1 — €3)7]

Bulanik Pozitif ideal C6ziim

1
di* = Z d(vij-,vj ")
j=1
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Kl K2 K3 K4 K5 K6 di”
Pilot 1 1.51 0 232 4.23 2.22 0 10.28
Pilot 2 0 0 0 0 1.28 0 1.28
Pilot 3 3.45 1.16 2.32 4.23 0 1.58 12.74

Bulanik Negatif Ideal Coziim

mn
di~ = Z d(vij,vj-_), i=12,..,m
J=1
K1 K2 K3 K4 K5 K6 di~
Pilot 1 2.09 1.16 0 0 0 1.58 4.83
Pilot 2 3.45 1.16 2.32 4.23 0.99 1.58 13.73
Pilot 3 0 0 0 0 2.22 0 2.22
di” di

Pilot 1 10.28 4.83
Pilot 2 1.28 13.73
Pilot 3 12.74 2.22

Adim 7: Goreli Yakinlik Degerlerinin (CCi) Hesaplanmasi

i

CCi =———= , i=12,..,m
L7 d," + d,
di* di~ cc,

Pilot 1 10.28 4.83 4.83
10.28 + 4.83

Pilot 2 1.28 13.73 1373
1.28 + 13.73

Pilot 3 12.74 2.22 222
12.74 + 2.22

di* di~ CC; Siralama

Pilot 1 10.28 4.83 0.32 2

Pilot 2 1.28 13.73 0.91 1

Pilot 3 12.74 2.22 0.15 3

Pilot 2, 0.91 degeri ile en yiiksek goreli yakinlik katsayisina sahip olup pozitif ideal ¢6ziime en
yakin alternatif olarak one ¢ikmaktadir. Bu sonug, Pilot 2’nin hem yeterlilik belgesi hem de
karar verebilme yetenegi gibi temel kriterlerde daha dengeli bir performansa sahip oldugunu
gostermektedir.
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SONUC VE ONERILER

Bu ¢alismada, Insansiz Hava Arac1 (IHA) pilotu segiminde karar verme siirecine sistematik bir
yaklasim getirmek amaciyla Bulanik TOPSIS yontemi uygulanmistir. Bulanik mantik temelli
bu yontem sayesinde, karar vericilerin belirsizlik iceren degerlendirmeleri etkili bir sekilde
modele dahil edilmistir.

Sonuglara gore Pilot 2, uzmanlar tarafindan belirlenen kriterler dogrultusunda en uygun aday
olarak degerlendirilmistir. Goreli yakinlik (CCi) degerine gore alternatifler biiyiikten kiiclige
dogru Pilot 2, Pilot 1, Pilot 3 seklinde siralanir.

Bu degerlendirme, sadece IHA pilotu secimi degil; insan kaynaklar1 planlamasi, performans
degerlendirme ve benzeri alanlarda da uygulanabilir niteliktedir.

Gelecekteki ¢alismalarda bulanik AHP veya bulamik ANP gibi yoOntemlerle kriter
agirliklandirmasi yapilabilir ve alternatif sayisi artirilarak ¢aligmanin kapsami genigletilebilir.
Ayrica farkll cok kriterli karar verme tekniklerin hibrid kullanimi ile yeni bir degerlendirme
yapilabilir.
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ABSTRACT

Mycelium-based biocomposites (MBB) — grown from fungal mycelium and agricultural waste
— are gaining prominence as an innovative, environmentally friendly solution for sustainable
construction. These bio-materials require minimal energy for production and are entirely
biodegradable, aligning with global goals to reduce carbon emissions in the building industry.
This study explores the applicability of MBB in sustainable and disaster-resilient architectural
contexts. Emphasis is placed on their fire resistance, rapid production capabilities, insulation
properties, and life-cycle advantages. Recent life-cycle assessment (LCA) studies reveal that
MBB possess substantially lower carbon footprints and fossil energy use compared to
conventional insulation materials (Volk et al., 2024). Structurally, MBB develop a carbonized
char layer upon fire exposure, suppressing flame propagation and contributing to fire safety
(Zhang et al., 2022; Wosten et al., 2022). Additionally, their porous texture provides excellent
thermal insulation, enhancing indoor comfort while reducing energy consumption (Khaled et
al., 2025). We conducted a comprehensive literature review of scholarly sources and case
studies to analyze the performance and feasibility of MBB in real-world applications. Our
findings suggest that MBB can function as affordable, scalable, and low-impact materials for
both temporary and permanent structures, particularly in post-disaster settings. Their ability to
sequester carbon, grow rapidly from local biomass, and reduce dependency on fossil-based
materials positions them as an ideal candidate for regenerative design. Overall, this paper
contributes to the evolving discourse on material innovation in architecture and recommends
future pathways for integrating MBB into eco-conscious and hazard-resilient construction
frameworks.

In this template, the congress formatting requirements are described. The abstract should be at
200-300 words, including spaces and summarise the main points of the paper. Font should be
Times New Roman, font size 12 pt. Page Margins: Top, bottom, left and right margins must be
set to 2,5 cm. Do not add paragraph spacing. All papers should be written as *.doc or *.docx
format and they should be submitted to email address of conference website.

Keywords: mycelium composites, sustainable architecture, disaster resilience

Introduction

The construction industry is one of the primary contributors to global greenhouse gas emissions
and environmental degradation, accounting for approximately 39% of energy-related carbon
dioxide emissions worldwide (UNEP, 2022). Traditional building materials such as concrete,
steel, and plastic-based insulators are known for their high embodied energy, reliance on non-
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renewable resources, and limited end-of-life recyclability (Lewandowska et al., 2024). As
environmental concerns intensify and the global community moves toward low-carbon
development strategies, the search for sustainable, biodegradable, and locally sourced
alternatives has become an urgent architectural priority.

In this context, mycelium-based biocomposites (MBB) have emerged as a promising material
innovation. Mycelium, the vegetative root-like structure of fungi, can be cultivated using
agricultural by-products such as straw, hemp shives, or sawdust. These organic substrates are
colonized by fungal hyphae, forming a dense, interwoven matrix that, when dried, yields
lightweight, rigid, and fully compostable composites (Sydor et al., 2022). The resulting
materials are characterized by low thermal conductivity, sound absorption capacity, and a
natural fire resistance stemming from the chitin content of fungal cells, which allows the
formation of a protective char layer under heat exposure (Khaled et al., 2025; Zhang et al.,
2022). These properties make MBB particularly suitable for applications in sustainable
architecture, where both ecological performance and occupant comfort are prioritized.

Recent studies have demonstrated that MBB panels and bricks can serve as functional
components in both temporary and permanent structures, offering environmental advantages
over conventional insulation materials such as expanded polystyrene or mineral wool (Volk et
al., 2024). Furthermore, their ability to be locally produced using minimal energy input enables
their deployment in resource-limited or disaster-affected regions, supporting resilient and
regenerative design strategies (Wosten et al., 2022). In particular, the fast-growing nature of
mycelium allows for the rapid fabrication of structural elements, which is of critical importance
in post-disaster scenarios where emergency shelters and infrastructure are urgently needed
(Bayer & Mclntyre, 2012).

This paper provides a comprehensive literature review on the current state of mycelium-based
biocomposites within the architectural discipline. It examines key performance criteria—
including thermal insulation, fire resistance, environmental life-cycle impacts, and material
scalability—while also exploring the biomimetic and biophilic potentials of mycelium in
design. By synthesizing scientific findings, material experiments, and early-stage case
applications, this study aims to position MBB not only as an eco-friendly alternative but as a
transformative agent in the shift toward sustainable and disaster-resilient built environments.

Materials and Methods

This study adopts a literature-based methodology, conducting a systematic review and critical
synthesis of current academic research on the development, characterization, and architectural
application of mycelium-based biocomposites (MBB). Rather than involving original
experimental procedures, the research draws on a wide array of recent peer-reviewed
publications, with the aim of consolidating existing knowledge and identifying emerging trends
in the field of bio-based construction materials.

The first phase of the study involved the identification and classification of fundamental
material inputs, including fungal species commonly utilized in MBB production (e.g.,
Ganoderma, Trametes, Pleurotus) and their associated lignocellulosic substrates such as straw,
hemp hurds, and sawdust, which serve as the primary nutritional and structural base for
mycelial growth (Sydor et al., 2022). The literature further elucidates the significance of various
cultivation and processing parameters—such as substrate sterilization, incubation conditions,
heat inactivation protocols, and densification techniques—which collectively influence the
mechanical, thermal, and biological performance of the final composite product (Lewandowska
et al., 2024).
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Following this material overview, the review focused on key physical and functional attributes
of MBB. Studies were examined in relation to mechanical integrity (compressive and tensile
strength), fire-retardant behavior, thermal insulation performance, and biodegradability.
Special emphasis was placed on comparative life cycle assessment (LCA) reports, which
evaluate the environmental impacts of MBB in relation to conventional insulating materials
such as expanded polystyrene (EPS), polyurethane foam, and mineral wool (Volk et al., 2024).
These LCA analyses provide insight into carbon emissions, fossil energy use, and end-of-life
disposal considerations, contributing to a broader understanding of the ecological viability of
MBB within a circular economy framework.

Lastly, the gathered data were interpreted through an architectural lens, assessing how the
unique material properties of MBB could be leveraged to address contemporary challenges such
as sustainable urban development and post-disaster reconstruction. Case examples and
demonstration projects were reviewed to illustrate the feasibility of MBB as a scalable solution
for low-impact building systems, particularly in contexts requiring rapid, cost-effective, and
ecologically sensitive construction (Wdsten et al., 2022; Bayer & Mclntyre, 2012). In this way,
the study positions mycelium composites not only as a material innovation but also as a strategic
asset within the discourse on regenerative and resilient architectural design.

Findings and Discussion

Sustainability and LCA: Several life-cycle studies have assessed the environmental impact of
mycelium composites. Volk et al. (2024) report a climate change impact of only 0.3668 kg
CO:ze per kg of mycelium composite (cradle-to-gate). The high contribution of plant growth
(CO: fixation in hemp or straw substrates) means MBB can approach carbon neutrality. When
grown at scale, mycelium blocks may even act as net carbon sinks; Wosten et al. (2022) found
a negative 39.5 kg CO:e per cubic meter for a “mycoblock,” due to absorbed carbon during
fungal and plant growth. Compared to extruded polystyrene, foam concrete, or rock wool, MBB
generally have lower fossil fuel demand and lower GHG emissions. The main trade-offs are
increased land and water use versus some natural fiber panels, but overall MBB’s
biodegradability and use of agricultural byproducts align well with circular economy goals.

Fire Resistance: Mycelium composites exhibit remarkable flame-retardant behavior without
toxic additives. In fire tests, the chitin-rich fungal matrix forms a stable char layer that insulates
underlying material. Zhang et al. (2022) showed that lab-grown mycelium fiber mats burn with
lower heat release rates and leave more char than polypropylene (PP) fibers. The fungal fibers
had slower thermal degradation, lower peak heat release, and higher residual mass, indicating
superior thermal stability. In fact, fiber samples grown on silica-enriched substrates ignited at
higher temperatures and produced shorter flame lengths compared to controls (Wdsten et al.,
2022). This suggests MBB can be used as fire-resistant cladding or insulation, reducing toxic
smoke byproducts.

Thermal and Acoustic Insulation: Owing to their porous structure, MBB provide effective
thermal insulation comparable to synthetic foams. Their thermal conductivity is low (0.04—0.05
W/m-K) (Khaled et al., 2025). Simulation studies show that walls insulated with mycelium
panels achieve indoor temperatures and energy use similar to concrete walls with foam
insulation, but with significantly lower embodied impact. In an urban housing model, replacing
XPS board with mycelium insulation yielded substantial reduction in monthly heating/cooling
energy while maintaining comfort. Acoustically, the fibrous nature of dried mycelium also
absorbs sound, improving indoor acoustics.
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Rapid Production and Disaster Relief: One key appeal of mycelium composites is their fast
on-site growth. Under controlled conditions, molded blocks of mycelium can reach full
maturity in as little as one to two weeks. This enables the potential for decentralized production
of emergency shelters and infrastructure. Though few academic reports have field data, proof-
of-concept projects indicate that MBB panels or bricks can be cultivated from local agricultural
waste within days. Demonstration units built in refugee camps have used factory-grown
mycelium blocks assembled on site. This “grow-on-demand” model makes MBB promising for
rapid construction after disasters and significantly reduces transport emissions and costs.

One notable example demonstrating the architectural potential of MBB is the **Hi-Fi
Mycelium Tower**, a temporary installation built in 2014 in New York City by The Living
Studio in collaboration with Ecovative. The structure was composed entirely of mycelium and
agricultural waste-based bricks, showcasing the feasibility of large-scale, biodegradable, and
structurally sound applications of fungal materials in urban contexts. As a pavilion sponsored
by MoMA PS1, the Hi-Fi Tower exemplified how MBB can be rapidly fabricated and
assembled, while also decomposing naturally at the end of its lifecycle (Bayer & Mclntyre,
2012).

Figure 1. Hi-Fi Mycelium Tower (The Living, 2014)

Biomimetic Design Innovation: Mycelium composites offer novel aesthetic and functional
possibilities in architecture. The natural, wood-like texture and warm appearance of MBB
panels lend a biophilic quality to structures (Lewandowska et al., 2024). Their adaptability
allows for custom shapes using breathable molds. As noted by Bayer & MacIntyre (2012),
integrating living materials into design “counters traditional manufacturing” by producing
components that are grown rather than milled. While mechanical strength is modest—suitable
primarily for non-load-bearing elements—combining mycelium with fiber reinforcements
(e.g., bamboo fiber laminates) is being investigated.
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Conclusion and Recommendations

This study has undertaken a comprehensive evaluation of mycelium-based biocomposites
(MBB) as an emerging class of sustainable construction materials, particularly in the context of
disaster-resilient architecture. Through an extensive literature review encompassing materials
science, environmental performance, and architectural integration, the research highlights
MBB’s potential to contribute meaningfully to low-impact, regenerative building practices.

Firstly, with respect to environmental performance, MBB demonstrate remarkably low
embodied carbon values when compared to conventional insulation products. Life cycle
assessments (LCA) conducted by Volk et al. (2024) and others illustrate that the production of
MBB involves minimal fossil energy input and, under certain cultivation conditions, may even
result in net-negative carbon emissions due to the sequestration capacity of both fungal and
plant biomass (Wosten et al., 2022). Such characteristics align MBB with global climate targets
and circular economy objectives.

Secondly, in terms of fire safety, MBB possess inherent flame-retardant properties.
Experimental findings reveal that the chitin-rich structure of mycelium forms an effective char
layer upon thermal exposure, thereby slowing heat transmission and suppressing flame spread.
These properties enable MBB to meet fire performance standards without requiring toxic
chemical additives, offering a safer alternative for indoor applications (Zhang et al., 2022).

Thirdly, thermal insulation efficiency is another strength of MBB. With thermal conductivity
values typically ranging from 0.04 to 0.05 W/m-K, these biocomposites offer comparable, and
in some cases superior, insulation properties relative to petroleum-derived products (Khaled et
al., 2025). Their application in building envelopes can significantly reduce energy demands for
heating and cooling, thereby enhancing indoor environmental quality and energy efficiency.

Additionally, architectural versatility plays a central role in MBB’s appeal. The material’s
natural aesthetic, customizability, and biophilic characteristics allow for innovative and
environmentally integrated design approaches. The ability to grow components in situ and mold
them into various shapes also enables new modes of construction that deviate from conventional
manufacturing paradigms (Lewandowska et al., 2024).

Based on these findings, several recommendations can be proposed to facilitate the broader
adoption and maturation of MBB technologies in the building sector:

e Promote interdisciplinary research and development (R&D) efforts to enhance the
structural and environmental performance of MBB. This includes advancing composite
formulations—such as hybrid blends with natural fibers—and investigating non-toxic
fire retardant strategies to meet building regulations.

o Establish clear regulatory frameworks and construction standards that support the
safe and certified integration of MBB into mainstream architectural practices. This will
require coordination between material scientists, policy-makers, and building code
authorities.

e Support pilot and demonstration projects in vulnerable, disaster-prone regions to
validate the practical deployment of MBB in real-world conditions. Long-term
monitoring of these projects can provide essential data on durability, cost-effectiveness,
and occupant feedback.

o Integrate biomaterial science into architectural and engineering education, raising
awareness among future professionals about the environmental and functional
advantages of mycelium-based construction. Public engagement initiatives may also
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help shift societal perceptions around the use of “living materials” in the built
environment.

In conclusion, mycelium-based biocomposites represent a compelling material solution at the
intersection of ecological responsibility, structural functionality, and design innovation. By
capitalizing on their unique properties—such as biodegradability, fire resistance, thermal
performance, and aesthetic richness—MBB can evolve from a niche experimental product into
a viable mainstream option. Particularly in contexts characterized by resource constraints or
post-disaster recovery needs, MBB offer rapid deployability, low environmental burden, and
scalable implementation potential, contributing to a resilient and regenerative architectural
future.
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ABSTRACT

This study examines the presence and impact of Israiliyyat elements in Islamic hadith literature,
focusing specifically on the narrations attributed to Abdullah b. Amr b. al-As in the Kiitiib-i
Tis‘a. Claims that some narrations of the Companions contain information derived from
Israiliyyat have been a significant point of contention between classical hadith scholars and
modern researchers.

The primary research question investigates whether Abdullah b. Amr’s extensive cultural
background left room for Israiliyyat influence in his marfu‘ (Prophet-attributed) narrations
within the Kiitiib-1 Tis‘a. To this end, traces of Israiliyyat in the hadiths attributed to Abdullah
b. Amr were identified and evaluated using isnad (chain of transmission) and matn (text)
criticism methods.

A qualitative research approach was employed, and the Kiitlib-i Tis‘a were systematically
reviewed to classify narrations attributed to Abdullah b. Amr as either marfu* (attributed to the
Prophet) or mawquf (attributed to the Companion). Of the 14 identified narrations, 9 were
classified as mawqif and 5 as marfu‘. Mawquf narrations, considered the personal statements
of Abdullah b. Amr and not attributed to the Prophet, do not pose any issues. Among the marfu*
narrations, those potentially containing Israiliyyat elements were meticulously analyzed based
on the reliability of the narrators in their transmission chains and the criteria of jarh wa ta‘dil
(narrator criticism). One narration was deemed unproblematic in its attribution to the Prophet
due to its corroboration through other Companions and the absence of Israiliyyat elements upon
textual analysis. However, the remaining marfu‘ narrations could not be considered authentic
hadiths, as the narrators transmitting from Abdullah b. Amr did not meet the reliability
standards of jarh wa ta‘dil.

In conclusion, while some narrations attributed to Abdullah b. Amr may contain Israiliyyat
elements, the claim that these were transmitted as the Prophet’s words is deemed incorrect.

Keywords: Hadith, Israiliyyat, Abdullah b. Amr, The Nine Books.

Ozet

Bu calisma, Islam hadis literatiiriindeki Israiliyat unsurlarinin varligim ve etkisini, Abdullah b.
Amr b. el-As’m Kiitiib-i Tis’a’daki rivayetleri 6zelinde incelemektedir. Sahabilerin bazi
rivayetlerinde Israiliyat kaynakl bilgilerin yer aldig1 iddialari, klasik dénem hadis alimleri ile
modern arastirmacilar arasinda 6nemli bir tartisma konusu olmustur.

Arastirmanin temel sorunsali, Abdullah b. Amr’1n genis kiiltiirel birikimi ve Yahudi-Hristiyan
kaynaklartyla olan temasi dikkate almarak, Kiitiib-i Tis’a’daki merfi rivayetlerinde Israiliyat

! Bu galisma doktora tezinden tiiretilmistir: Balaban, M. 8. (2025). Tabakatii'r-ruvat an Abdullah b. Amr b. el-As fi’l-Kiitiibi't-
Tis’a: “Dirase tahliliyye” (Doktora tezi, Yermiik Universitesi, Sosyal Bilimler Enstitiisii, Irbid, Urdiin).
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etkisinin bulunup bulunmadigidir. Bu baglamda, Abdullah b. Amr’a nispet edilen hadislerdeki
Israiliyat izleri, isnad ve metin tenkidi yontemleriyle degerlendirilmistir.

Calismada nitel arastirma yontemi kullanilmis; Kiitiib-i Tis’a taranarak Abdullah b. Amr’a
nispet edilen rivayetler, merfii (Hz. Peygamber’e isnat edilen) ve mevkaf (sahabiye ait) olarak
simiflandirilmistir. Tespit edilen 14 rivayetten 9’unun mevkaf, 5’inin ise merfi oldugu
belirlenmistir. Mevkuf rivayetler, Abdullah b. Amr’in kendi sozleri olarak kabul edildiginden
ve Hz. Peygamber’e isnat edilmediginden sorun teskil etmemektedir. Merfii rivayetler arasinda
Israiliyat unsuru tasima ihtimali bulunanlar, ravi zincirlerindeki kisilerin giivenilirlik durumu
ve cerh-tadil kriterleri ¢er¢evesinde titizlikle incelenmistir. Bir rivayet, hem diger sahabiler
araciligiyla nakledilmesi hem de metin tenkidi sonucunda Israiliyat unsuru tasimadig
kanaatiyle Hz. Peygamber’e isnadinda sorun goriilmemistir. Ancak diger merfii rivayetlerde,
Abdullah b. Amr’dan hadisi aktaran ravilerin cerh-tadil kriterlerine gore yeterli giivenilirlik
seviyesine ulasmamasi nedeniyle bu rivayetlerin sahih hadis kategorisinde degerlendirilmesi
miimkiin olmamastir.

Sonug olarak, Abdullah b. Amr’a nispet edilen rivayetler arasinda Israiliyat unsurlar1 bulunsa
dahi, bunlarin Hz. Peygamber’in sozii olarak aktarilmasimnin dogru olmadigi kanaatine
varilmistir.

Anahtar Kelimeler: Hadis, Israiliyat, Abdullah b. Amr, Kiitiib-I Tis’a

Giris
Abdullah b. Amr b. el-As en fazla rivayete sahip ravilerin dokuzuncusudur. Hicretten yedi y1l
once miladi 615 yilinda dogmus ve hicretten sonra 65/ m. 685 yilinda vefat etmistir. Genglik

yillarin1 Hz. Peygamber’in yaninda ge¢irmis ve ondan pek ¢ok hadis isitmistir. Bu hadisleri es-
Sahifetii’s-Sadika ismiyle bilinen kitabinda toplamistir.

Bilindigi iizere Abdullah b. Amr, ister din ilimlerle ilgili olsun ister diger alanlarla ilgili olsun,
ilim talebine son derece istekliydi. Oyle ki, Peygamber Efendimiz % ona Tevrat’1 okuma izni
vermisti. Kendisi soyle demistir:

“Rilyamda iki parmagimdan birinde yag, digerinde ise bal varmis gibi gordiim; ben de onlari
yaliyordum. Sabah olunca bunu Allah Resilii’ne # anlattim. O da $6yle buyurdu: ‘Sen iki kitabi
okuyorsun: Tevrat’1 ve Furkan’1 (Kur’an’1).” Bylece her ikisini de okurdu.”?

Bunun yani sira, Abdullah b. Amr Siiryaniceyi de bilirdi. Rivayet edildigine gore, Sam bolgesi
fethedilirken Hristiyanlikla ve Sam halkinin kiiltiiriiyle ilgili kitaplar1 toplardi. Yermiik giinii,
Ehl-i Kitap’tan kalma iki yiik kitap ele geg¢irmisti; bu kitaplardan anladigi kadariyla hadis
aktarirds.?

Bu sebeple, biiyiik tabiinler, onun rivayetlerinde hadis ile Israiliyat’in karisabileceginden endise
ederek, ondan nakil konusunda ihtiyathi davranmislardir. Nitekim onlarin su s6zii bu durumu
gostermektedir:

“Bize Peygamber # hakkinda hadis naklet; ancak bize sahifeden (kendi yazdiklarindan)
nakletme™*

Ancak bu durum, Abdullah b. Amr’in Israiliyatlart Peygamber Efendimiz’e # isnat ettigi
anlamina gelmemektedir.

2 Ahmed b. Hanbel (t.y.). Miisned (Cilt 3, s. 1490, Hadis 7188).
3 ez-Zehebi. Muhammed b. Ahmed (1993). Siyerii a ‘lami’n-niibeld (Cilt 3, s. 206)
4 Ibn Sa‘d. Muhammed b. Sa’d (1990). et-Tabakatu ’I-kiibra (Cilt 5, s. 371)
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Yontem

Bu calismanin igerisinde Ibn-i Amr’in Kiitiib-i Tis’a’da bulunan ve Israiliyyat olma ihtimali
mevcut rivayetleri degerlendirilecektir. Bu rivayetleri incelerken tiimevarim ydntemi takip
edilerek dokuz kitabin igerisindeki tespit edilen rivayetler bir araya getirilmistir. Ardindan bu
rivayetlerin merfu mu mevkuf mu olduguna yonelik bir ayrima gidilmistir. Merfu olarak
kaynaklarda gecen rivayetlerin ise senet ve metin tenkidi yapilarak bu rivayetlerin Hz.
Peygamber’e ait olup olmadig tespit edilmeye ¢alisilmstir.

1. Abdullah b. Amr’in Kiitiib-i Tis’a’daki Israiliyat Olma Thtimali Bulunan
Rivayetleri

No Ravi Adi Giivenilirlik Rivayet Durumu Rivayet Metni

1 Ata b. Yesar Sika Mevkuf “... Vallahi O,
Tevrat’ta
Kur’an’daki bazi
vasiflariyla elbette
tasvir
edilmistir...”

2 Besir b. Miislim Hadis Merfi* “... Zira denizin
isitmemistir altinda ates, atesin
altinda ise deniz
vardir.”

3 Sehr b. Havseb Sadik Merfi’ “Ummetimden
dogu tarafindan
bir grup ¢ikacak;
Kur’an’1
terakilerini
gegmeyecek
sekilde
okuyacaklar...”

4 Ebl Zur‘a Sika Mevkuf ... Zannediyorum
ki ilk ¢ikan ikisi
giinesin batidan
dogusudur.”

5 Abdurrahman b. Semase | Sika Mevkuf “... Sonra Allah
misk gibi kokan,
ipek
yumusakliginda
bir riizgar
gonderir...”

6 Miisafi‘ b. Abdullah Sika Merfi* “Riikn ve Makam
cennet yakutundan
iki yakuttur...”

7 Ziyad b. Simin Kis Sadik Merfl “Qyle bir fitne
olacaktir ki
Araplar siipiiriip
atacak...”

8 Tavis Sika Mevkuf “Yaratiklar sudan,
nurdan,
karanliktan,
rliizgardan ve
topraktan
yaratildi...”
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9 Tavis Sika Mevkuf “Denizde
Siileyman’in
zincirledigi
seytanlar
vardir...”

10 Biiceyr b. Ebi Bujayr Mechulii’l-ayn | Merfi’ “... Ebt Rigdl’in
kabrine
ugradilar...”

11 Miicahid b. Cebr Sika Mevkuf “Kabe yerden iki
bin y1l dnce
yaratildi...”

12 Vehb b. Beyan Sika Mevkuf “Ye’clic ve
Me’ciic’iin ilki
Dicle gibi bir
nehirden gecer...”
13 Ebi Kabil Hayy1 b. Hani’ | Sika Mevkuf “Deccal’in bilinen
alametleri
vardir...”

14 Ebu Kilabe Sika Mevkuf “Allah Adem’i
cennetten
indirirken:
“‘Seninle birlikte
bir ev
indiriyorum...’”

2. Rivayetlerin Degerlendirilmesi

Bilindigi lizere Abdullah b. Amr ilme, ister dini isterse diger alanlarla ilgili olsun, son derece
diiskiindii. Nitekim Restlullah (s.a.v.) ona Tevrat’t okuma izni vermisti. O s0yle demistir:
«Rilyamda iki parmagimdan birinde yag, digerinde bal varmis gibi gordiim; ben de onlar
yaliyordum. Sabah olunca bunu Allah Restlii’ne anlattim. O da sdyle buyurdu: “Sen iki kitab1
okuyorsun: Tevrat ve Furkan (Kur’an).”»! Bunun yaninda Abdullah b. Amr Siiryanice biliyor,
Sam’1n fethi sirasinda Hiristiyanlara ait kitaplari topluyor, Yermuk’ta Ehli-Kitap’tan iki heybe
kitap elde etmis olmasindan dolayr onlardan anladiklarini naklediyordu. Bu nedenle bazi
tabiiler, “Bize Nebi’den (sav) hadis rivayet et; sahifenden degil” diyerek ondan gelen
bilgilerde ayiklama yapmistir. Bununla birlikte Eb(i’s-Salt Abdiisselam el-Herev1 tigiincii hicri
asirda onun Israiliyat’s Peygamber’e dayandirdigini iddia etmis®; cagimizda da Ebf Reyye ve
Niyazi Izzeddin benzeri iddialar1 yeniden giindeme tagimustir.’

Tetkik neticesinde toplam on dort rivayet belirlendi: dokuzu mevkuf, besi merfi’. Mevkuf
rivayetlerde problem bulunmamaktadir; zira Abdullah b. Amr bunlar1 Restlullah’a nispet
etmemistir. Nebi (sav) «Beni Israil’den rivayet edin, bunda sakinca yoktur...»® buyurmus ve
kendisine yalan isnat edilmemesi hususunda da sertbir uyarida bulunmustur. Béyle bir uyariy1
bizzat rivayet eden Abdullah b. Amr’in Israiliyat’s Peygamber’e dayandirmasi aklen miimkiin
degildir.

5 Tbn-i Hacer el-Askalani, Ahmed b. Ali (1984). Al-Nukat ‘ala kitab Ibn al-Salah (C. R. b. H. U. al-Madkhali, Ed., Cilt 2, s.
533). Medine: Jami‘at al-Islamiyya, ‘Imadat al-Bahth al-‘Ilm1

% Darimi, Osman b. Said (1998). Nagd al-Imam Abi Sa ‘id ‘Uthman b. Sa ‘id ‘ala el-Marist al-Jahmf el- ‘Anid fima iftara ‘ala
Allah ‘azza wa jalla min el-tawhid (C. R. b. H. al-Alma‘1, Ed., Cilt 6, s. 634). Riyad: Maktabat al-Rushd.

7 Talabani, Ahmed Abdullah Osman (2021). el-Ahddith al-Sahiha allati idda ‘G annaha min al-Isra iliyyat (Cilt, s. 274-277).
Amman: Dar al-Fartq.

8 Buhari, Muhammed b. Ismail(t.y.). el-Cdmiii’s-Sahih (Cilt 4, s. 170, Hadis 3461).
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Mevkuf rivayetlerin tamami, Ibn Amr’dan giivenilir kabul edilen raviler araciligiyla
aktarilmistir.

Merfl rivayetler ise bes tanedir ve asagida tek tek ele alinmistir.

Birinci rivayet: «Riikn ve Makam cennet yakutundan iki yakuttur; Allah onlarin nurunu
gizlemistir; aksi halde dogu ile bat1 arasin1 aydmlatirlardi»’ Rivayet Miisafi‘ b. Abdullah
kanaliyla gelmistir; ravi ibn Amr nezdinde sikadir. Ancak rivayetin merfi‘ m1 mevkuf mu
oldugu tartismalidir. EbG Hatim, Zuhri ve Su‘be’nin bu haberi mevkuf olarak rivayet ettigini,
bunun daha dogru oldugunu belirtir.!® Tirmizi de rivayeti Abdullah b. Amr’in s6zii seklinde
kaydeder. !! Sened tetkikinde Miisafi’den rivayet eden Reca’ b. Suhayb’in zayif oldugu, Zuhri
tarikinde ise meghul raviler bulundugu goriilmiistiir. '

Ayrica metinin tahric edilmesi neticesinde rivayetin Ka'b al-Ahbar yoluyla da nakledildigi
belirlenmistir.'> Metin muhtevas1 da Israiliyat olma ihtimalini giiclendirmektedir. Bu
gerekgelerle rivayetin mevkuf oldugu kanaati agir basmaktadir.

Ikinci rivayet: «Ummetimden dogu tarafindan bir topluluk ¢ikacak; Kur’an’1 bogazlarindan
oteye ge¢meyecek sekilde okuyacaklar...»'* Sehr b. Havseb kanaliyla gelen bu rivayetin
senedinde ciddi tenkit bulunmamaktadir; ibn Hacer “hasen” hiikmii vermistir.!> Ayn1 metin
Ebii Hiireyre yoluyla da desteklenmektedir.!® Muhtevasi, kiyamet alametleri baglaminda
Restlullah’in diger haberleriyle uyumludur.

Ugiincii rivayet: «Oyle bir fitne olacak ki Araplari siipiirecek; oliileri atestedir; o fitnede dil
kiligtan daha keskindir.»!” Rivayet Ziyad b. Simin K{is’tan gelmektedir. Rivayetin merfi veya
mevkuf oldugu hususunda ihtilaf vardir: Hammad b. Zeyd merfii'!®, ancak Buhari mevkuf'’;
Hammad b. Seleme merfii‘?’; Abdullah b. idris ise mevkuf?' rivayet etmistir. Zayif ravi
Leys b. Ebi Suleym’in senedde yer almasi karisikhigin kaynagidir’?. Buhari’nin tercihi ve
metnin Israiliyat cagrisimi, rivayetin mevkuf oldugunu gostermektedir.

Dérdiincii rivayet: «Denizin altinda ates, atesin altinda ise deniz vardir.»? Rivayet
Besir b. Miislim’den gelmekte; ancak onun Abdullah b. Amr’dan isitmedigi bilinmektedir.
Sened kopuklugu sebebiyle rivayet zayiftir ve Ibn Amr’a sahih bigimde isnat edilemez.

Besinci rivayet: Eb(i Rigdl kissasini anlatan rivayet’® yalmizca meghul ravi

Buceyr b. Ebi Buceyr kanaliyla gelmis, baska bir yoldan desteklenmemistir. Bu sebeple isnad1
zayiftir ve merfi® kabul edilemez.

% ibn Huzeyme, Muhammed b. ishak(t.y.). es-Sahih (Cilt 4, s. 380, Hadis 2731).

10 fbn Ebi Hatim(t.y.). el-flel (Cilt 3, s. 318).

" Tirmizi, Muhammed b. Isa(t.y.). el-Cami’ (Cilt 2, s. 216, Hadis 904).

12 fbn Ebi Hatim(t.y.). el-Ilel (Cilt 3, s. 318); Ibn-i Hacer el-Askalani, Ahmed b. Ali (t.y.). Takribii’t-Tehzib (Cilt 1, s. 324).
13 Abdiirrezzak es-San’ani (t.y.). el-Musannef (Cilt 5, s. 38, Hadis 8915).

14 el-Hakim, Muhammed b. Abdillah. (t.y.). el-Miistedrek (Cilt 4, s. 487, Hadis 8592); Ahmad b. Hanbal (t.y.). el-Miisned
(Cilt 3, 5. 1443, Hadis 6950).

15 [bn-i Hacer el-Askalani, Ahmed b. Ali (t.y.). Fethii’l-Bari (Cilt 11, s. 384).

16 El-Hakim (t.y.). el-Miistedrek (Cilt 4, s. 510, Hadis 8653).

17 Ebu Davud (t.y.). es-Siinen (Cilt 4, s. 165, Hadis 4265); Tirmizi, Muhammed b. {si(t.y.). el-Cami’ (Cilt 4, s. 48, Hadis
2178); ibn-i Mace, Muhammed b. Yezid. (t.y.). es-Siinen (Cilt 5, s. 112, Hadis 3967); Ahmed b. Hanbel (t.y.). Miisned (Cilt
3, s. 1470, Hadis 7100).

18 Ebu Davud (t.y.). es-Siinen (Cilt 4, s. 165, Hadis 4265).

19 Buhari (t.y.). et-Tarihii’I-Kebir (C. M. M. Khalil, Ed., Cilt 3, s. 356-357).

20 Tirmizi (t.y.). el-Cami’ (Cilt 4, s. 48, Hadis 2178); ibn-i Mace (t.y.). Al-Sunan (Cilt 5, s. 112, Hadis 3976).

2 Tbn Ebi Seybe (t.y.). el-Musannef (Cilt 21, s. 31, Hadis 38274).

22 Tbn-i Hacer el-Askalani (t.y.). Tehzibii't-Tehzib (Cilt 3, s. 484).

23 Ebu Davud (t.y.). es-Siinen (Cilt 2, s. 314, Hadis 2489).

24 Tbn Balaban, Ebii’l-Hasen Emir Alaiiddin Ali (t.y.). el-fhsdn (Cilt 14, s. 78, Hadis 6198); Ebu Davud, Siileyman b. el-
Es‘as(t.y.). es-Siinen (Cilt 3, s. 148, Hadis 3088).
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Sonu¢

Bu calismanin neticesinde Israiliyat olma siiphesi tasiyan 14 rivayet tespit edilmistir.
Bunalardan 9 tanesi mevkuf olup 5 tanesi rivayettir. Mevkuf rivayetler Abdullah b. Amr’in
kendi s6zii kabul edilmesi ve Hz. Peygamber’e isnat edilmemesi sebebiyle herhangi bir problem
teskil etmemektedir. Merfu rivayetlerin incelemesi yapildiginda Sehr b. Havseb’in rivayeti hem
Sehr’in Abdullah’tan aldig1 rivayetlerin giivenilirligi gz 6niinde bulundurularak hem de Ebu
Hureyre gibi bagka sahabiler tarafindan ayni manada sahitlerinin bulunmasi sebebiyle Hz.
Paygamber’e aidiyeti hususunda bir problem goriilmemistir. Ancak diger merfu rivayetleri
inceledigimizde bu rivayetleri Abdullah’tan alan ravilerin hadisgilerin cerh-tadil kriterlerince
makbul sayilabilecek raviler olmadigi kanaati hasil olmustur. Bu nedenle bu rivayetleri
Abdullah’in Hz. Peygamber’e nispet ettigini sdylemek dogru bir kanaat olmayacaktir.

Hadis musannefelerinin miiellifleri, stipheli rivayetleri kitaplarina almama konusunda ihtiyatl
davranmislardir. Bdylece Abdullah b. Amr’in rivayetleri igindeki Israiliyat unsurlari,
Peygamber sozleriyle karismadan korunmustur. Ayrica, “Kim bana kasith olarak yalan isnat
ederse...” hadisinden haberdar olan ve hakikati savunmaktan ¢ekinmeyen Abdullah b. Amr’in
Israiliyat’s ResGlullah’a nispet etmesi diisiiniilemez.
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OZET

Dijital teknolojilerde yasanan hizli gelisim, teknolojinin egitime entegrasyonunu zorunlu hale
getirmistir (Pettersson, 2018). Bu baglamda 6gretmenlerden beklenen dijital yeterlilikler
giderek artmaktadir (Cebi ve Reisoglu, 2019). Ancak teknolojinin hizli gelisimi ve dgretim
ortamlarina entegrasyonu, Ogretmenler lizerinde psikolojik baskilara neden olabilmektedir
(Akman, 2022). Literatiirde teknostres olarak tanimlanan bu durum, bireylerin teknolojiyi
kullanirken yasadiklar stres, korku, kaygi ve yetersizlik hissini ifade etmektedir (Tarafdar ve
ark., 2020). Alanyazinda dijital yeterlilik ve teknostresle ilgi ¢esitli calismalara rastlansa da bu
iki konunun Ogretmen egitimi baglaminda birlikte degerlendirildigi ¢alismalar sinirlidir.
Ozellikle yapay zeka teknolojileri gibi yeni nesil dijital araclarin 6gretmen adaylari iizerindeki
etkilerini inceleyen arastirmalarin sayisi olduk¢a azdir. Bu arastirmada Yapay Zeka
Uygulamalar1 Egitiminin, 6gretmen adaylarinin dijital yeterlilikleri ile teknostresleri tizerindeki
etkisini incelemek amaglanmistir. Aragtirmanin ¢alisma grubunu 2024-2025 egitim 6gretim y1li
giiz ddnemi, Ankara Universitesi Egitim Bilimleri Fakiiltesi, Stmf Ogretmenligi Boliimii, 3.
siif 6grencileri olugturmaktadir. Arastirmada nitel ve nicel verilerin bir arada kullanildig:
karma yontem uygulanmustir. Nitel veriler yapilandirilmis goriisme formuyla, nicel veriler
“Universite Ogrencileri Dijital Yeterlilik Olgegi” ve “Ogretmenlerin Teknostres Diizeylerini
Belirleme Olcegi” ile toplanmistir. Arastirmada dgretmen adaylarina; dogal dil isleme, ders
plan1 hazirlama, arastirma yapma, dokiiman analiz etme, sunum hazirlama, video olusturma,
sarki yapma, fotograf isleme, metinden gorsele, metinden konugmaya ve konusmadan metne
doniistiirme gibi egitim amagli kullanilabilecek cesitli yapay zeka uygulamalarini kapsayan, 5
hafta siiren, 10 saatlik bir egitim verilmistir. Egitim 6ncesi ve sonrasi ilgili 6l¢ekler 6n test ve
son test olarak uygulanmistir. Nicel verilerin analizinde SPSS programi, nitel verilerin
analizinde MAXQDA programi kullanilmistir. Arastirma sonucunda yapay zeka uygulamalari
egitiminin, 6gretmen adaylarinin dijital yeterliliklerini artirdigi, teknostreslerini azalttigi nicel
ve nitel verilerle ortaya konmustur. Arastirma sonuglarinin, 6gretmen egitimi programlarina
teknoloji entegrasyonuyla ilgili yapilacak ¢aligmalara katki sunmasi beklenmektedir.

Anahtar Kelimeler: dijital yeterlilik, teknostres, yapay zeka uygulamalari, egitim

Giris

Hizla dijitallesen diinyada, giiniimiiz toplumlarinin kazanmasi gereken becerilerin basinda
dijital yeterlilikler gelmektedir (Yildiz ve Zengin, 2021). Egitimden is hayatina kadar pek ¢ok
alanda basarinin 6n kosulu olan dijital yeterlilik; toplumlarin ekonomik, sosyal ve kiiltiirel

diizeylerinin belirlenmesinde kritik bir dneme sahiptir (Castro ve Diaz, 2020). Dijital kelimesi
kavram olarak; bilginin sayisal yolla islenmesini ifade ederken (Bozkurt ve ark., 2021),
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yeterlilik kelimesi; bireyin karsilastig1 bir problemi ¢ozebilmek i¢in sahip olmasi gereken bilgi,
beceri ve tutum gibi 6zellikleri ve g¢evresindeki kaynaklar1 kullanabilme yetenegini ifade
etmektedir (Westera, 2001). Dijital yeterlilik, bireyin dijital ortamda etkin bir sekilde varlik
gostermesini ve karsilastig1 sorunlara dijital ¢oziimler tliretebilmesini saglayan bilgi, beceri ve
stratejilerden olusan bir yetkinliktir (Hidalgo ve ark., 2020). Dijital yeterlilik; bilgi ve iletisim
teknolojileri okuryazarligi, bilgi okuryazarligi, medya okuryazarligi, dijital okuryazarlik ve 21.
ylizyil becerileri gibi pek ¢cok kavrami ve unsuru kapsayan genis bir kavramdir (Alan ve Giiven,
2022). Bu baglamda olusturulan “Dijital Yeterlilik Haritas1” genel hatlartyla Sekil 1°de
gosterilmektedir (Ala-Mutka, 2008; Bozkurt vd., 2021; Cebi ve Reisoglu, 2019).

Esneklik ve Uyarlanabilirlik Kiiltiirlerarasi ve Sosyal Tutum

Kigisel geligim

Problem Gozme isbirligi
internet Okuryazarhi
Bilgi Yonetimi : b9 erite
Bilgi ve IIEtl$Im Guven'|(| Vel Uretken
eknolojileri atiim
Okuryazarhd
Operasyonel
Beceriler

Ag baglantil gérsel ve
i dinamik medya icin
E'E?.:;Ee' uygulama becerileri  Yaraticilik

ve
isleme ifade Etme
Kiiltiir Baglamh

lletigim
Elestirel Tutum Yaratici Tutum

Girigimcilik
ve
Otonomluk

Sorumluluk

Sekil 1. Dijital Yeterlilik Haritas1 (Bozkurt vd., 2021)

Vatandaslarin ve 6gretmenlerin dijital yeterlilikleriyle ilgili ulusal ve uluslararas: platformlar
tarafindan ¢esitli arastirma raporlar1 ve gerceveler olusturulmustur. Bunlardan biri de Avrupa
Komisyonu Dijital Yeterlikler Cercevesi (Dig.Comp)’dir. DigComp ¢ercevesi; “Bilgi ve Veri
Okuryazarlig1”, “Iletisim ve Is Birligi”, “Dijital igerik Olusturma”, “Giivenlik ve Problem
(Cozme” olmak tlizere 5 boyut ve 21 alt yeterlilikten olusmaktadir (Ferrari, 2012). DigComp 2.1
cergevesi Tablo 1’de gosterilmektedir.

Tablo 1. DigComp 2.1 Cercevesi (Carretero vd., 2017)

1.1 Veri, bilgi ve dijital icerigi arama ve filtreleme
1.Bilgi ve veri okuryazarlgi 1.2 Veri, bilgi ve dijital icerigin degerlendirilmesi
1.3 Verileri, bilgileri ve dijital icerigi yonetme

2.1 Dijital teknolojiler araciligiyla etkilesim

2.2 Dijital teknolojiler araciligiyla paylasim

2.3 Dijital teknolojiler araciliglyla vatandashga dahil olmak
2.4 Dijital teknolojiler araciligiyla is birligi

2.5 internet etigi

2.6 Dijital kimligi yonetme

2. letisim ve i birligi

3.1 Dijital icerik gelistirme
3. Dijital igerik gelistirme 3.2 Dijital icerigin entegre edilmesi ve yeniden detaylandiriimasi
3.3 Telif hakki ve lisanslar, programlama

4.1 Cihazlarin korunmasi

4.2 Kisisel verilerin ve gizliligin korunmasi
4.3 Sagligin ve esenligin korunmasi

4.4 Cevrenin korunmasi.

4. Gulvenlik

5.1 Teknik sorunlari ¢gézme

5.2 ihtiyaglarin ve teknolojik yanitlarin belirlenmesi
5.3 Dijital teknolojileri yaratici bir sekilde kullanmak
5.4 Dijital yeterlilik bosluklarini belirleme

5.Problem gozme
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Avrupa Komisyonu DigComp disinda “Egitmenler i¢in Dijital Yeterlilikler Cergevesi” olan
DigCompEdu’yu da hazirlamistir. Bu ¢ergeve kapsaminda, egitimde yararlanilabilecek teknik
becerilerden teknolojik becerilere kadar dijital kaynaklar, mesleki katilim, 6grencilerin dijital
yetkinligini kolaylastirma, degerlendirme, 6grenme-0gretme, 6grenenleri giiclendirme, olmak
iizere 6 alanda 22 beceri listelenmistir (Redecker, 2017). Bu beceriler okul oncesinden
yliksekdgretime kadar egitimin her alanina dahil edilmistir. DigCompEdu; ¢esitli iilkelerdeki
ogrencilerin ve egitimcilerin dijital yeterlilik baglaminda gelisimlerini birbirine yaklagtirmak
icin tasarlanmigtir (Santos ve ark., 2021). DigCompEdu’daki dijital yeterlilik alanlar1 ve
beceriler Sekil 2°de gosterilmektedir (Redecker, 2017).

Egiticilerin mesleki Egiticilerin pedagojik

phaichth Ogrenen yeterlikleri
yeterlikleri yeterlikleri

Ogretme-Ogrenme

-Ogretme

Dijital yeterlikler -Rehberiik Transfer edilebilir yeterlikler
is birliki 6grenme
-Oz-dizenlemeli

ogrenme Ogrencilerin
Dijital Kaynaklar giiclendirilmesi Ogrencilerin dijital

~Segme Ulagilabiliik ve dahil etme [P Yetkinligini kolaylastimal
~Yaratma ve uyarlama -Farklilagtirma ve kigisellegtirme -Bilgi ve medya okuryazarlji

-Yonetme, koruma -Ogrencilerin aktif katilimi -Problem gozme
paylasma -Sorumlu kullanici

Degerlendirme -Igerik olugturma
-Degerlendirme stratejilen lletisi

-Kanitlarin analizi

Konuya 6zgii yeterlikler Konuya dzgii yeterlikler

-Geri bildirim ve planlama

Sekil 2. DigCompEdu’daki 6 dijital yeterlilik alan1 ve 22 beceri (Redecker, 2017)

Son yillarda hizla gelisen yapay zeka teknolojileri egitim ortamlarina da ayn1 hizla girmektedir.
Egitim ortamlarinda bu teknolojilerin; kigisellestirilmis 6grenme, diyalog tabanli etkilesim,
kesif temelli egitim, egitimde veri analitigi, akilli yardimcilar, sohbet robotlari, 6zel ihtiyach
cocuklar i¢in destekleyici programlar, 6lcme ve degerlendirme araglar1 gibi pek ¢ok alanda
ogrenme siireglerini gelistirmek amaciyla kullanildig1 goériilmektedir (Arslan, 2020). Bunlarin
disinda ders programi hazirlama, personel yonetimi, sinav yonetim sistemi, okul giivenligi gibi
okul yonetimiyle ilgili cesitli idari gorevleri gerceklestiren yapay zekd uygulamalari da
mevcuttur (Holmes ve ark., 2019). Bu baglamda 6gretmenlerden beklenen dijital yeterliliklere,
yapay zeka teknolojilerinin de eklendigini sdylemek miimkiindiir.

Yasanan bu dijitallesme stiregleri bireyler iizerinde cesitli etkilere neden olmaktadir. Bu
etkilerden biri de “teknostres” olarak kendini gostermektedir. Teknostres, teknolojinin bireyler
iizerinde neden oldugu; stres, korku, kaygi ve yetersizlik hissi olarak tanimlanmaktadir
(Akman, 2022). Teknostres; kisilerin yeni teknolojilere uyum saglama konusunda gerekli
yeterliliklere sahip olmadiklarini diisiindiiklerinde yasadiklar kaygi ve bu kayginin fizyolojik
sonucu olarak ifade edilmektedir (Zhao ve ark., 2020). Teknostres kisilerde; huzursuzluk,
kayg1, korku, verimsiz calisma ve motivasyon diisiikliigii gibi etkilere neden olmaktadir
(Thanga ve ark., 2021). Bu etkiler bireyin teknolojiye karsi giivensiz, caresiz ve giicsiiz
hissetmesine, teknoloji kullanimina karsi isteksizlik duymasina ve korku yasamasina neden
olmaktadir (Tarafdar ve Ragu Nathan, 2007). Teknostres, farkli sektorlerde ¢alisan ¢cok sayida
kisiyi etkiledigi gibi egitim alaninda calisan 6gretmenleri de teknolojiye ayak uyduramama
korkusu ve 6z yeterlik eksikligi gibi duygulara neden olarak etkilemektedir (Oksanen ve ark.,
2021). Egitim ortamlarindaki teknolojik yeniliklere uyum saglama c¢abasi, yeni teknolojik
araclar1 kavrayip kullanabilme yetkinligi, dijital 6grenme platformlarina uyum saglama
gerekliligi ve 6grencilere teknoloji destekli 6grenme deneyimleri sunma becerisi gibi faktorler
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de 6gretmenler iizerinde teknostres olusturmaktadir (Aydogandemir, 2024). Diger yandan,
ogretmenlerin teknolojik degisikliklere karst direng gostermeleri, geleneksel Ogretim
yontemlerini kullanma konusunda israrci olmalari, meslektaglariyla farkli teknolojik beceri
seviyelerine sahip olmalar1 ve Ogretim yontemlerini dijitallestirme konusunda yasadiklar
zorluklar teknostresi artiran faktorler arasinda yer almaktadir (Aydogandemir, 2024).

Coklar ve ark., (2016), “Ogretmenlerin Yasadig1 Teknostres Nedenlerinin Belirlenmesi” adli
caligmada Ogretmenlerin ifade ettigi teknostres nedenlerini; teknik, bireysel, egitim odakli,
saglik ve zaman problemleri olmak iizere 5 grupta toplamaktadir. Ogretmenlerin teknostres
nedenleri Sekil 3’°te gosterilmektedir.

S % S

Sekil 3. Ogretmenlerin Teknostres Nedenleri (Coklar ve ark.; 2016)

Saglik problemleri; ekrana uzun siire bakmaktan kaynaklanan géz yorgunlugu, goz kurulugu,
bas, boyun, sirt agrilart gibi saglik sorunlarini ifade eder. Bu sorunlar 6gretmenlerin teknoloji
kullanimini zorlagtirir ve stres seviyelerini artirir (Coklar ve ark., 2016).

Zaman problemleri; teknolojik araglarin ve yazilimlarin 6grenilmesi ve kullanilmasi igin
gereken ekstra zamani ifade eder. Bu ekstra zaman Ogretmenlerin is yikiinli artirarak
teknostrese yasamalarina neden olur (Coklar ve ark., 2016).

Kisisel problemler 6gretmenlerin teknolojiyi etkin kullanmalarin1 zorlastiran; yetersiz teknik
bilgi ve teknolojiye uyum saglama zorlugunu ifade etmektedir. Bu tiir bireysel zorluklar,
ogretmenlerin mesleki motivasyonlarini ve performanslarini olumsuz etkileyerek teknostres
yasamalarina sebep olur (Coklar ve ark., 2016).

Teknik problemler, 6gretmenlerin teknolojiyi etkin kullanmasini engelleyen ag baglanti
problemleri, cihaz arizalar1 ve yazilim uyusmazliklart gibi ¢esitli problemleri ifade etmektedir.
Bu tiir zorluklar, 6gretmenlerin teknostres yagamalaria sebep olur (Coklar ve ark., 2016).

Egitim odakl1 problemler; dijital araclarin nasil kullanilacagina dair yeterli egitim ve rehberlik
saglanmamasi sonucu Ogretmenlerin bu araglar1 derslerine entegre etmekte zorluk
yasamalarindan kaynaklanir. Bu zorluklar 6gretmenlerin teknolojiye olan giivenlerini sarsarak
teknostresi artirir (Coklar ve ark., 2016).

Ozetleyecek olursak teknolojinin gelismesi egitim alaninda isleri kolaylastirirken
ogretmenlerden beklenen dijital yeterlilikleri, buna bagli olarak da 6gretmenlerin yasadigi
teknostresi artirmaktadir. Bu baglamda, Yapay Zekd Uygulamalar1 Egitiminin 6gretmen
adaylarinin dijital yeterliliklerine ve teknostreslerine olan etkisini aragtirmak bu ¢alismanin
genel amacini olusturmaktadir.
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Materyal ve Yontem

Arastirmada nitel ve nicel verilerin birlikte kullanildig1 karma yontem kullanilmistir. Nicel
verileri toplamak i¢in “tek grup on test-son test deneysel desen” kullanilmistir. Arastirmada tek
grup olusturuldugu icin bu desenden yararlanilmstir.

Arastirmada 6gretmen adaylarina yonelik olarak; dogal dil isleme, ders plani hazirlama,
aragtirma yapma, dokiiman analiz etme, sunum hazirlama, video olusturma, sarki yapma,
fotograf isleme, metinden gorsele (text to image), metinden konugmaya (text to speech) ve
konugmadan metne (speech to text) doniistiirme gibi egitim amagl kullanilabilecek cesitli
yapay zeka uygulamalarini kapsayan 10 saatlik bir egitim, haftada 2 saat olmak {lizere 5 hafta
boyunca uygulanmistir. Bu egitim 0ncesi ve sonrast 6gretmen adaylarina Giilgiin AFACAN
ADANIR ve Yasemin GULBAHAR tarafindan Tiirk¢eye uyarlama caligmasi yapilmis olan
“Universite Ogrencileri Dijital Yeterlilik Olgegi” ve Ahmet Naci COKLAR tarafindan
gelistirilen “Ogretmenlerin Teknostres Diizeylerini Belirleme Olgegi” 6n test ve son test olarak
uygulanmistir. Nitel veriler yapilandirilmis goriismeler yapilarak toplanmustir.

Arastirmanin ¢alisma grubunu; 2024-2025 egitim O6gretim yili giiz doneminde, Ankara
Universitesi Egitim Bilimleri Fakiiltesi Stmif Ogretmenligi Béliimiinde 6grenim géren 3. simf
ogrencileri olusturmaktadir. Calisma grubu olarak smif 6gretmenlerinin se¢ilme nedenti;
Ogrencilerin egitim hayatinin baslangicinda, temel bilgi ve becerileri kazanmalarinda sinif
Ogretmenlerinin 6nemli bir yere sahip olmasidir. Bu baglamda egitim ortamlarinda yapay zeka
temelli 0grenme araglarini kullanan simif 6gretmenleri, Ogrencilerinin teknolojiyle olan
iligkilerinde oldukc¢a 6nemli goriilmektedir. Caligma grubu, arastirma sorular1 ve arastirma
amacina bagli olarak ‘Uygun Ornekleme Yontemi’ kullanilarak olusturulmustur. Calisma
grubu aragtirmaya goniillii katilan 35 6gretmen adayindan olugmaktadir.

Yapay zeka Uygulamalar1 Egitiminde temel amag, Ogretmen adaylarinin yapay zeka
teknolojileri ve egitimde kullanilan yapay zeka uygulamalar1 hakkinda bilgi sahibi olmalarini
saglamaktir. Bu baglamda, yapay zekanin genel ozellikleri, uygulama alanlar1 ve egitim
stireclerindeki kullanimlar1 sistematik bir sekilde ele alinmigtir. Egitim “Gosterip Yaptirma
(Demonstration Method)” yontemiyle verilmistir. Bu yontem teorik bilgilerin pratik
uygulamalarla pekistirilmelerini saglayarak 6grenme siirecini daha kalici hale getirmektedir
(Yesilyurt, 2021). Egitiminde anlatilan yapay zeka araclar1 Tablo 2’de gosterilmektedir.
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Tablo 2. Egitiminde Anlatilan Yapay Zeka Araglari

Egitiminde Anlatilan Yapay Zeka Araclari

Dogal Dil isleme Araclar

Video Olusturma Araclar

Chat GPT Pictory
Gemini Synthesys
Ders Plam1 Hazirlama InvideoAl
Araglan e Sarki Yapma Araclar
Curipod Suno
Magicschool.ai Udio.com
e Fotograf Isleme Araclar

Photes.lo
Arastirma Yapma Araclari o Text to Image (Metinden Gorsele Doniistiirme)
Consensus.app Araclan
Scite.ai Leonardo.ai
Dokiiman Analiz Etme Blinkshot.io
Araclar e Text to Speech (Metinden Konusmaya
Chat Pdf Doniistiirme) Araglar:
Sejda Elevenlabs.io

Sunum Hazirlama Araclari
Canva
Gamma

Speech to Text (Konusmadan Metne
Doniistiirme) Araglari
Turboscribe

Yapay Zekd Uygulamalar1 Egitimi’nde anlatilan yapay zeka araglar1 belirlenirken 6gretmen
adaylarinin mesleki becerilerini gelistirmeye ve yapay zeka teknolojilerini egitim siirecine etkili
bir sekilde entegre etmelerini saglamaya yonelik olmalar1 hedeflemistir. Bu baglamda dikkate
alinan kriterler sunlardir:

e Egitim Amagclarina Uygunluk

e Kullanim Kolaylig:

e Cok Yonliiliik ve Esneklik

e Giivenlik ve Gizlilik

e Deneyim ve Uygulama Odaklilik

Egitimde anlatilan yapay zeka araclar1 ve 6zellikleri sunlardir:

Dogal Dil Isleme Araclan

Chat GPT: Open Al tarafindan gelistirilen dogal dil isleme modelidir. Metin {iretme, diyalog
kurma, igerik ve gorsel olusturma ile problem ¢cozme gibi ¢esitli yeteneklere sahip olan bir
yapay zeka aracidir. Bu yapay zeka aracinin egitim alaninda kullanilmasz; kisisellestirilmis
ogrenme deneyimlerinin sunulmasina, 6gretim materyallerinin tasarlanmasi ve hazirlanmasina
katki saglamaktadir (OpenAl, 2024).

Gemini: Google tarafindan gelistirilen dogal dil isleme modelidir. Metin olusturma, metinleri
analiz etme, ¢oklu dil destegi saglama ve karmagik sorulara yanit verme gibi 6zelliklere sahip
bir yapay zeka aracidir. Bu arag; ders igeriklerinin hazirlanmasinda, 6grenci performanslarinin
degerlendirilmesinde ve yenilik¢i 6gretim stratejilerinin gelistirilmesinde katki saglamaktadir
(Gemini Uygulamalar1 SSS, 2024).
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Ders Plam1 Hazirlama Araclar

Curipod: Ogretmenlerin yenilik¢i ve dgrenci merkezli ders planlar1 hazirlamasina olanak
tantyan bir platformdur. Bu platform; ders igeriklerini 6zellestirmede, sunum materyalleri
olusturmada ve artiran interaktif aktiviteler tasarlamada yardimci olmaktadir (Curipod, 2024).

Magicschool.ai: Ders plani, ¢alisma kagidi ve sinav olusturmalarina yardimci olan, ¢cok sayida
yapay zeka aracini igeren, ¢ok yonlil bir egitim platformudur. Rubrik olusturma, proje tabanl
O0grenme planlar1 hazirlama ve metinleri 6zetleme gibi araglar da yer almaktadir. Microsoft ve
Google gibi platformlarla entegrasyonu sayesinde olusturulan igeriklerin mevcut 6grenim
yonetim sistemlerine kolayca aktarilmasina da imkan saglamaktadir (MagicSchool.ai, 2024).

Arastirma Yapma Araclari

Consensus: Bilimsel aragtirma alaninda yapay zeka destekli bir arama motorudur.
Kullanicilarin sordugu arastirma sorularina, ilgili akademik makalelerden alintilar yaparak
Ozetler sunmaktadir (Consensus.app, 2024). Platformun sagladigi veri odakli yaklagimlar,
Ogrencilerin arastirma becerilerini gelistirmelerine destek olmaktadir.

Scite.ai: Literatlir taramas1 yapan gelismis bir yapay zeka aracidir. Makalede alint1 yapilan
aragtirmalarin baglamini gostererek, bilimsel tartigmalar: ve literatiirdeki yerini daha kapsamli
incelemeye imkan tanimaktadir (Scite Help Desk, 2024).

Dokiiman Analiz Etme Araclarn

Chat Pdf: Bu arag, yiiklenen pdf dosyalarini analiz ederek kullanicilarin belgedeki belirli
bilgilere dair sorular sormasina ve yanitlar almasina olanak tanimaktadir. Bu ozellik,
ogrencilerin ve arastirmacilarin akademik makaleler, raporlar ve ders materyalleri lizerinde
hizlica bilgi edinmelerini olanak tanir. Cok sayida dil destegi sunarak cesitli dillerdeki
belgelerin anlagilmasini da kolaylastirmaktadir (ChatPDF, 2024).

Sejda: Pdf dosyalarini diizenlemek, birlestirmek, ayirmak, metin eklemek, ¢ikarmak ve OCR
(Optical Character Recognition) yani optik karakter tanima 6zelligi kullanarak metinleri arama
yapilabilir hale getirmek gibi ozellikler sunan bir aractir. Ogretmenler ve dgrenciler; pdf
dosyalarindaki metinleri diizenleyebilmekte, resimler ekleyebilmekte ve baglantilar
olusturabilmektedir (Sejda, 2024).

Sunum Hazirlama Araclar

Canva: Egitimde yaratic1 ve etkili 6gretim materyallerinin hazirlanmasina olanak tantyan
kapsamli bir grafik tasarim platformudur. Ders plani, infografik, poster ve sunum olusturmay1
kolaylagtirmaktadir. Dijital hikdye yazmay1, zaman ¢izelgeleri olusturmay1 ve grup projelerinde
1s birligi yapmay1 saglayan araglar sunarak ogrencilerin gorsel iletisim ve is birligi becerilerini
gelistirmelerine yardimci olmaktadir (Canva, 2024).

Gamma: Yapay zeka destekli bir sunum platformudur. Hazir tasarimlar1 ve video, grafik, GIF
gibi multimedya entegrasyonu ile 6grenme materyallerinin gorsel olarak ve interaktif bir
sekilde sunulmasint miimkiin kilmaktadir. Bu platform ile 6grenciler grup projelerinde is birligi
yapabilir, geri bildirim alabilir ve sunumlarinin performansini analiz ederek gelistirebilirler
(Gamma, 2024).
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Video Olusturma Araclari

Pictory: Yapay zeka destekli bir video olusturma platformudur. Otomatik altyazi olusturma,
seslendirme ekleme, metinleri videoya doniistiirme ve video icerigi 6zetleme gibi 6zelliklere
sahiptir. Bu arag, ders materyallerinin ve egitim igeriklerinin ilgi ¢ekici bir hale getirilmesine
imkan tanimaktadir (Pictory, 2024).

Synthesys: Yapay zeka destekli video olusturma platformudur. Platformun sundugu en dikkat
cekici Ozellik farkli dillerde konusabilen, ozellestirilebilir avatarlaridir. Kullanicilar, bu
avatarlar1 kullanarak profesyonel sunumlar, egitim materyalleri ve bilgilendirici videolar
olusturabilmektedir (Synthesia, 2024).

InVideoAI: Video olusturmay: kolaylastiran yapay zeka destekli bir platformdur.
Ogretmenlerin  ve Ogrencilerin sosyal medya gibi dijital platformlarda kolayca
paylasabilecekleri yaratici igerikler hazirlamalarina imkan tanimaktadir (InVideoAl 2024).

Sarki Yapma Araclari

Suno: Ileri diizey yapay zeki algoritmalarini kullanarak metin girdilerinden miizik ve ses
¢iktilart olusturan bir platformdur. Ozellikle miizik egitimi alaninda etkili bir 6grenme araci
olarak kullanilabilmektedir. Ders materyali olarak kullanilabilecek egitim temali miiziklerin
hizli bir sekilde hazirlanmasini saglamaktadir (Suno, 2024).

Udio.com: Yapay zeka tabanli bir miizik yapma platformudur. Kullanicilarin miizik teorisi,
kompozisyon ve ses tasarimi gibi konularda egitim materyalleri hazirlamasina olanak
tanimaktadir (Udio, 2024).

Fotograf isleme Araclar

Photes.io: Gelismis OCR (Optical Character Recognition) teknolojisini kullanarak gorseldeki
metinleri diizenlenebilir hale getiren bir aragtir. Gorsel i¢indeki metinleri sadece dijital formata
doniistiirmekle kalmaz, ayn1 zamanda internet tizerinden ilgili bilgileri arayarak daha kapsamli
notlar olusturur. Ogrencilerin dersle ilgili fotograflar1 dijital metinlere ddniistiirmelerini
saglayarak caligma verimliliklerini artirmaktadir (Photes.io, 2024).

Text to Image (Metinden Gorsele Doniistiirme) Araclari

Leonardo.ai: Yapay zeka destekli bir gorsel olusturma platformudur. Bu arag, kullanicilara
metin tabanli komutlarla yiliksek kaliteli gorseller olusturmasina imkani saglamaktadir
(Leonardo.ai, 2024).

Blinkshot.io: Yapay zeka destekli gergek zamanli gorsel olusturma platformudur. Kullanicilar,
metin komutlar1 girerek aninda yiiksek kaliteli gorseller tiretebilmektedir. Bu arag, 6grencilerin
yaratict diislinme becerilerini gelistirebilmekte ve ders iceriklerini daha zengin bir hale
getirebilmektedir (Blinkshot.io, 2024).

Text to Speech (Metinden Konusmaya Doniistiirme) Araclar:

Elevenlabs.io: Yapay zeka destekli ses teknolojileri konusunda ileri diizey ¢oziimler sunan bir
platformdur. Platformun; metinleri dogal seslere doniistiirme (text-to-speech), ses klonlama ve
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yapay zeka ile dublaj gibi 6zellikleri 6ne ¢ikmaktadir. Ogretmenler; grencilere yonelik
ozellestirilmis sesli icerikler, egitim videolar1 ve dublajli ders materyalleri olusturmak icin bu
araci kullanabilirler. Ayrica, sesli kitaplar veya ogretici videolar hazirlayarak egitim igerigini
zenginlestirebilirler (Elevenlabs.io, 2024).

Speech to Text (Konusmadan Metne Doniistiirme) Araclar

Turboscribe: Yiiksek dogrulukla, sesli ve goriintiilii igerikleri yaziya dokme imkani saglayan
bir yapay zeka transkripsiyon aracidir. Cok sayida dili destekleyen bir platformdur. Bu
ozelligiyle, farkl dillerdeki iceriklere erisim saglayarak, 6grencilerin kiiresel bir perspektiften
faydalanmalarini olanak tanimaktadir. Ders kayitlarinin, 6grenci sunumlarinin ve grup
tartismalarinin  hizli ve dogru bir sekilde metne dokiilmesi icin kullanilabilmektedir
(Turboscribe.ai, 2024).

Bu calisma kapsaminda 6gretmen adaylarina verilen yapay zekd uygulamalari egitiminin
kapsam gecerligini saglamak icin bu konuda caligmalar1 olan bir akademisyenden goriis
alinarak gerekli diizenlemeler yapilmaistir.

Arastirmanin nicel verileri; SPSS 30.0 analiz programi ile analiz edilmistir. Caligmada
kullanilan &lgeklerin giivenirlik katsayist .90 olarak tespit edilmistir. Ontest ve sontest
uygulamalar1 arasinda 5 haftalik bir silireye yer verilmistir. Verilerin analizinde kullanilan
istatistiksel testlerin varsayimlari saglanmistir. Analiz sonuglar1 yorumlanirken anlamlilik
diizeyinde .05 degeri dikkate alinmigtir.

Arastirmanin nitel verileri (6gretmen adaylariyla gerceklestirilen yapilandirilmis goriisme
formundan elde edilen veriler) igerik analizi kodlama yontemiyle kodlanmistir. Yapilandirilmis
goriisme verilerinin analizinde MAXQDA 2024 programi kullanilmistir.

Bulgular ve Tartisma

Yapay zeka uygulamalari egitimi 6ncesi 0gretmen adaylarinin dijital yeterlilik diizeylerini
tespit etmek i¢in Universite Ogrencileri Dijital Yeterlilik Olceginden (UODYO) elde edilen
verilerin betimsel istatistikleri incelenmistir. Betimsel istatistikler Tablo 3’te sunulmustur.

Tablo 3. UODYO ne iliskin Betimsel Istatistikler

Alt Boyutlar n X Ss Min. Maks.
Dijital Ierik Gelistirme 35 1.72 0.43 .11 2.67
Bilgi ve Veri Okuryazarligi 35 3.36 0.35 2.60 390
[letisim 35 3.78 044  2.67 4
Universitenin Sanal Araglar1 ve Sosyal iletisimi 35 2.90 0.68 1.25 4
Problem Cézme 35 2.69 0.78 1.00 4
Dijital Yeterlik 35 2.76 0.3 2.14 331

UODYO puan ortalamalarr; 1.00 ile 2.33 arasinda olanlar diisiik diizey, 2.34 ile 3.67 arasinda
olanlar orta diizey, 3.68 ile 5.00 arasinda olanlar ise ileri diizey dijital yeterlilik olarak
degerlendirilmektedir. Tablo 3 incelendiginde yapay zekd uygulamalari egitimi Oncesi
ogretmen adaylarmin dijital yeterliklerinin orta diizeyde oldugu goriilmektedir. Olgegin alt
boyutlarma iliskin puanlarin ortalamasina bakildiginda; Dijital Igerik Gelistirme alt boyutunun
diisiik diizeyde, Bilgi ve Veri Okuryazarligi, Universitenin Sanal Araglar1 ve Sosyal Iletisimi,

104



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

Problem Cézme alt boyutlarinin orta diizeyde oldugu goriilmektedir. Iletisim alt boyutunun ise
ileri diizeyde oldugu goriilmektedir. Bu bulgular, 6gretmen adaylarinin dijital ortamlardaki
iletisim araglarini etkili bir sekilde kullanabildiklerini, dijital i¢erik gelistirme konusunda ise
desteklenmeleri gerektigini ortaya koymaktadir. Ayrica oOgretmen adaylarina yonelik
egitimlerde Oncelikli olarak dijital igerik gelistirme becerilerinin ele alinmasi gerektigini
gostermektedir.

Yapay zeka uygulamalar1 egitimi dncesi 6gretmen adaylarinin teknostres durumlarini tespit
etmek i¢in Ogretmenlerin Teknostreslerini Belirleme Olgeginden (OTBO) elde edilen verilerin
betimsel istatistikleri incelenmistir. Betimsel istatistikler Tablo 4’te sunulmustur.

Tablo 4. OTBO’ne iliskin Betimsel Istatistikler

Alt Boyutlar n x SS Min. Maks.
Ogrenme-Ogretme Siireci Odakl 35 3.28 480 2.57 4.14
Meslege Yonelik 35 2.75 .658 1.7 4.17
Teknik Konu Odakli 35 3.37 .640 2.00 4.83
Kisisel Kaynakli 35 3.23 17 1.60 4.60
Sosyal Odakl 35 3.35 .619 2.00 4.75
Teknostres 35 3.20 414 2.32 4.25

OTBO puan ortalamalari; 1.00 ile 2.33 arasinda olanlar diisiik diizey, 2.34 ile 3.67 arasinda
olanlar orta diizey, 3.68 ile 5.00 arasinda olanlar ise ileri diizey teknostres olarak
degerlendirilmektedir. Tablo 9 incelendiginde yapay zekd uygulamalari egitimi Oncesi
ogretmen adaylarinin teknostreslerinin orta diizeyde oldugu gériilmektedir. Olgegin alt
boyutlarina iliskin puanlara bakildiginda; tiim alt boyutlarda orta diizeyde oldugu
goriilmektedir. Ayrica bu puanlar 6gretmen adaylarinin meslege yonelik alt boyutunda diger alt
boyutlara gore daha diisiik teknostres yasadiklarini, teknik konu odakli alt boyutunda ise diger
alt boyutlara gore en yiiksek teknostres yasadiklarini gostermektedir. Meslege yonelik
teknostresin daha diisiik olmasi, 6gretmenlerin meslekleriyle ilgili teknolojik sorumluluklari
daha az stres verici bulduklarini, teknik konularda yasanan hizli degisim ve yeniliklerin ise daha
fazla stres yarattig1 seklinde yorumlanabilir.

Yapay zeka uygulamalar1 egitiminim §gretmen adaylarin dijital yeterliliklerine olan etkisini
belirlemek amaciyla UODYO, egitim Oncesi On test ve egitim sonrasi son test olarak
uygulanmistir. UODYO 6n test ve son test puanlarma iliskin bagimli érneklemler t-testi
sonuglar1 Tablo 5’te sunulmustur.

Tablo 5. UODYO’ne Yénelik On Test ve Son Test Puanlart Bagimli Orneklemler t-Testi
Sonuglari

95%
Std.  Std. Hata  Giiven Arahg Sig.
Ort. Sapma Ort. Min. Maks. t df (2-tailed)

UODYO SonTest/  11.429 18.046 3.050 5.229 17.628 3.747 34 .001
UODYO On Test

Tablo 5 incelendiginde bagimli &rneklemler t-testi sonuglari, UODYO &n test ve son test
puanlari arasinda istatistiksel olarak anlamli bir fark oldugunu gostermektedir (t(34)= 3.747,
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p=0.001). Olgiimler arasindaki ortalama fark 11.429'dur. Bu fark son test puanlarinin &n test
puanlarina gore anlamli bir sekilde daha yiiksek oldugu anlamina gelmektedir. Farkin %95
giiven araligi ise 5.229 ile 17.628 arasinda degismektedir. Bu sonuglar, Yapay Zeka
Uygulamalar1 Egitiminin 6gretmen adaylarmin dijital yeterlilikleri tizerinde anlamli bir etkisi
oldugunu gdostermektedir. Bu etkinin biiyiikliigiinii belirlemek icin Cohen's d degerine
bakilmigtir. Cohen's d degeri 0.63 olarak hesaplanmistir. Bu sonug, Yapay Zeka Uygulamalari
Egitiminin, 6gretmen adaylarinin dijital yeterliliklerini artirmada biiyiik etki biiyiikliigiine sahip
oldugunu ortaya koymaktadir. Yapay zeka teknolojilerini kullanabilme yetkinligi, dijital
yeterliliklerin 6nemli bir parcasidir. Yapay zeka araglarinin egitimde kullanilmasi, 6grencilerin
ve ogretmenlerin dijital yeterliliklerini gelistirmede onemli bir rol oynamaktadir (Ertmer ve
Ottenbreit-Leftwich, 2010). Bu ¢alismada, yapay zeka egitiminin 6gretmen adaylarinin dijital
yeterliliklerini gelistirdigi ortaya konmustur. Ozellikle, dijital igerik gelistirme ve problem
¢ozme becerilerinde yasanan artig, bu egitimin somut faydalarini gozler 6niine sermektedir. Bu
sonuclar, dijital teknolojilerin egitim siireclerine dahil edilmesinin, 6gretmenlerin mesleki
yeterliliklerini artirdigini belirten ¢aligmalarla da uyumludur (Redecker, 2017).

Yapay zeka uygulamalari egitiminim 0gretmen adaylarinin teknostreslerine etkisini belirlemek
amactyla OTBO, egitim &ncesi 6n test ve egitim sonrasi son test olarak uygulanmigtir. OTBO
On test ve son test puanlarina iliskin bagimli 6rneklemler t-testi sonuglari Tablo 6’da
sunulmustur.

Tablo 6. OTBO’ne Yénelik On Test ve Son Test Puanlari Bagimli Orneklemler t-Testi
Sonuglart

Std. 95%
Std. Hata Giiven Arahg: Sig.
Ort. Sapma Ort. Min. Maks. t df  (2-tailed)
TSBO_On Test- -11.971  22.456 3.796 -19.685  -4.258 -3.154 34 .003

TSBO Son Test

Tablo 6 incelendiginde bagimli 6rneklemler t-testi sonuglari, TSO 6n test ve son test puanlar
arasinda istatistiksel olarak anlaml1 bir fark oldugunu gostermektedir (t(34)=-3.154, p=0.003).
Olgiimler arasindaki ortalama fark -11.971'dir. Bu fark son test puanlarinin 6n test puanlarmna
gore anlaml bir sekilde daha diisiik oldugu anlamina gelmektedir. Farkin %95 giiven aralig1
ise -19.685 ile -4.258 arasinda degismektedir. Bu sonuglar, Yapay Zeka Uygulamalar
Egitiminin Ogretmen adaylarmin teknostresleri iizerinde anlamli bir etkisi oldugunu
gostermektedir. Bu etkinin biiyiikliigiini belirlemek icin Cohen's d degerine bakilmistir.
Cohen's d degeri 0.53 olarak hesaplanmistir. Bu sonug, Yapay Zeka Uygulamalar1 Egitiminin,
ogretmen adaylarinin teknostreslerini azaltmada orta etki biiytiikliigiine sahip oldugunu ortaya
koymaktadir. Teknostrese baglaminda elde edilen sonuglara bakildiginda, egitim siirecinde
teknostresin  genel olarak azaldigi gozlemlenmistir. Katilimcilar, teknolojiyi nasil
kullanacaklarin1 6grenmenin kendilerini daha rahat hissettirdigini belirtmislerdir. Bu durum,
bireylerin teknolojiye yonelik kaygilarinin biiyiik 6lctide bilgi eksikliginden kaynaklandigini
ortaya koyan ¢aligmalarla da uyumludur (Califf ve Brooks, 2020). Teknostres ile bas edebilen
ogretmenler, egitim kalitenin artirilmasinda 6nemli bir rol oynamaktadir (Orhan-Goksun,
Haseski ve Ozan-Leymun, 2019). Bu baglamda yapilan ¢alismalar 6gretmenlerin teknostres
diizeyleri ile teknopedgojik yeterlikleri arasinda negatif yonli bir iliski oldugunu
gostermektedir (Gokbulut, 2021). Ancak, aragtirmadaki bazi katilimcilarin teknik konulara
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iligkin zorluklar yasamas1 ve bu nedenle stres seviyelerinin arttigini belirtmesi, egitim siirecinde
bireysel farkliliklarin daha fazla dikkate alinmasi gerektigini gostermektedir.

Katilimcilarin yapay zeka uygulamalari egitimine dair goriisleri yapilandirilmis goériisme formu
ile toplanmistir. Bu formdaki sorulara verdikleri cevaplar “Egitimle Ilgili Genel Gériisler”,
“Egitimin Dijital Yeterlilige Etkisi”, “Egitimin Teknostrese Etkisi”, “Anlatilan Yapay Zeka
Uygulama Orneklerinin Yeterliligi” ve “Egitimde Karsilasilan Zorluklar” kategorilerinde
toplanmustir.

Egitimle ilgili genel goriisler kategorisine verilen cevaplar; duygusal deneyim ve dgrenme
deneyimi olmak {izere 2 alt kategoride toplanmaktadir. Duygusal deneyim alt kategorisi altinda;
eglenceli, heyecan uyandiran, motive eden ve ilham veren kodlar1 yer almaktadir. Bu kodlarin
frekansina bakildiginda en fazla motive eden ve eglenceli koduna rastlanmaktadir. Ogrenme
deneyimi alt kategorisi altinda; 6gretici, gelistirici, faydali, kapsayici, farkindalik kazandiran,
verimli, dikkat ¢ekici ve interaktif kodlar1 yer almaktadir. Bu kodlarin frekansina bakildiginda
en fazla faydali, kapsayici ve farkindalik kazandiran koduna rastlanmaktadir.

Egitimin dijital yeterliliklere etkisi kategorisine verilen cevaplar; dijital icerik gelistirme
becerisine etkisi, bilgi okuryazarligi becerisine etkisi, sosyal aglar1 kullanma becerisine etkisi
ve problem ¢dzme becerisine etkisi olmak {izere 5 alt kategoride toplanmaktadir. Dijital icerik
gelistirme becerisine etkisi altinda 9 koda, bilgi okuryazarligi becerisine etkisi altinda 8 koda,
sosyal aglar1 kullanma becerisine etkisi altinda 11 koda, problem ¢dzme becerisine etkisi altinda
7 koda ulasilmaktadir. Bu kodlarin frekanslarina bakildiginda katilimcilarin egitimi genel
olarak, dijital yeterliliklerini artirdig1 seklinde degerlendirdikleri sdylenebilir.

Egitimin teknostrese etkisi kategorisine verilen cevaplar; 6grenme Ogretme siirecindeki
teknostrese etkisi, meslege yonelik teknostrese etkisi, teknik konu odakli teknostrese etkisi,
kisisel kaynakli teknostrese etkisi ve sosyal odakli teknostrese etkisi olmak iizere 5 alt
kategoride toplanmaktadir. Ogrenme gretme siirecindeki teknostrese etkisi altinda 10 koda,
meslege yonelik teknostrese etkisi altinda 7 koda, teknik konu odakli teknostrese etkisi altinda
8 koda, kisisel kaynakli teknostrese etkisi altinda 4 koda ve sosyal odakli teknostrese etkisi
altinda 3 koda ulagilmaktadir. Bu kodlarin frekanslarina bakildiginda katilimcilarin egitimi
genel olarak, teknostreslerini azalttig1 seklinde degerlendirdikleri sdylenebilir.

Egitimde anlatilan yapay zek& uygulama Orneklerinin yeterliligiyle ilgili verilen cevaplar;
orneklerin ¢esitliligi, uygulamalarin pratikligi, uygulamalarin giincelligi ve ihtiyaclara
uygunlugu olmak iizere 4 alt kategoride toplanmaktadir. Orneklerin cesitliligi altinda 5 koda,
uygulamalarin pratikligi altinda 13 koda, uygulamalarin giincelligi altinda 9 koda ve ihtiyaclara
uygunlugu altinda 8 koda ulasilmaktadir. Bu kodlarin frekanslarina bakildiginda katilimcilarin
egitimde anlatilan yapay zekd uygulama Orneklerini yeterli olarak degerlendirdikleri
gorilmektedir.

Ozetleyecek olursak, bu calismadan elde edilen bulgulara gore; yapay zekd uygulamalar:
egitiminin Ogretmen adaylarmin mesleki anlamdaki dijital yeterliliklerini gelistirdigini ve
teknostreslerini azalttigini sdyleyebiliriz.

Sonuc ve Oneriler

Genel olarak ele alindiginda bu calismadan, yapay zeka uygulamalar1 egitiminin 6Zretmen
adaylariin dijital yeterliliklerine katki sagladigi sonucuna ulasilmistir. Egitimin 6zellikle
dijital icerik gelistirme ve problem ¢6zme becerilerinde daha etkili oldugu goriilmiistiir. Bu
baglamda egitimde anlatilan Canva, ChatGPT ve Scite.ai gibi uygulamalarin, bu becerilerin
gelistirilmesine katki sagladigi soylenebilir. Katilimc1 goriislerine bakildiginda da bu
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teknolojilerin, 6gretmen adaylarinin mesleki pratiklerini gelistirdigi sonucuna ulagilmaktadir.
Bu sonuglar, dijital yeterliliklerin gelistirilmesinde uygulamali egitimin énemini vurgulayan
literatiirle de uyumlu goriinmektedir. Ornegin; Turkaya ve Ozdemir (2024) tarafindan yapilan
bir calismada yapay zeka teknolojilerinin kullaniminin, 6n lisans &grencilerinin dijital
okuryazarlik becerilerini artirdig1 gosterilmektedir. Bu sonuglar, dijital teknolojilerin 6gretmen
egitimindeki faydasin1 vurgulayan Holmes ve ark. (2019) tarafindan yapilan ¢aligmayla da
uyumludur. Sonug¢ olarak bu calisima, yapay zeka uygulamalari egitiminin O08retmen
adaylarinin dijital becerilerini mesleki uygulamalara yansitabileceklerini gostermektedir.

Arastirma sonuglari, yapay zeka uygulamalari egitiminin 6gretmen adaylarmin teknostresini
azaltic1 yonde bir etki yaptigim1 gostermektedir. Katilimcilar, teknolojiyi daha iyi anlamanin
stres seviyelerini diisiirdiiglinii belirtmistir. Bu da teknoloji temali egitimlerin 6gretmen
yetistirme programlarina dahil edilmesinin Onemini vurgulayan bir sonug¢ olarak kabul
edilmektedir. Bu sonuglar alanyazindaki teknopedagojik yeterlilikle teknostres arasindaki
negatif iligkiyi vurgulayan ¢aligmalarla da ortiismektedir (Orhan-Goksun ve ark.; 2019).

Ozetle bu calisma, yapay zekd uygulamalari egitiminin Ogretmen adaylarinm dijital
yeterliliklerini artirmada, teknostreslerini azaltmada etkili oldugunu gostermektedir. Ancak,
egitim iceriklerinin bireysellestirilmesi, egitim uygulamalarinin yapilmast ve teknik
konulardaki rehberligin artirilmasi katilimcilarin deneyimlerini daha da iyilestirebilir. Ayrica,
uzun vadeli etkilerin degerlendirilmesi amaciyla, daha uzun siireli takip ¢alismalarina ihtiyag
duyulmaktadir. Egitim igeriklerinin farkli diizeylerde bireysellestirilmesi ve Ogretim
materyallerinin ¢esitlendirilmesi bu etkileri daha ayrintili incelemeyi miimkiin kilabilir. Yapay
zekd egitiminin, bireylerin mesleki gliven ve motivasyon {iizerindeki uzun vadeli etkileri
arastirilabilir. Yapay zeka egitiminin sadece 0gretmen adaylar1 lizerindeki etkileri degil kidemli
ogretmenler iizerindeki etkileri de arastirilabilir. Farkli yapay zeka uygulamalarmin dijital
yeterlilik ve teknostres tizerindeki etkileri karsilastirmali bi¢imde incelenebilir. Katilimcilarin
teknolojik deneyimi, 6z yeterlik diizeyi ve 6grenme tarzi gibi bireysel 6zelliklerinin yapay zeka
teknolojileriyle iligkisi incelenebilir. Yapay zeka uygulamalarinin farkli disiplinlerdeki 6gretim
stireclerine entegrasyonu ve bu uygulamalarin 6gretim programlarinin bir pargasi olarak
degerlendirilmesine yonelik g¢alismalar yapilabilir. Bu tiir calismalar, alandaki bosluklari
doldurmak ve alanyazina kapsamli katkilar saglamak agisindan 6nemli olacaktir.
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OZET

Amag: Bu calismada hemsireler arasinda psikolojik siddet konusunda yapilan ¢aligmalarin
bibliyometrik analizinin yapilmasi amag¢lanmaistir.

Gere¢ ve Yontem: Bu calismada hemsirelerde psikolojik siddetle ilgili konulari igeren
makalelerin analizinde bibliyometrik analiz yontemi kullanilmistir. Caligmada “Hemsirelerde
Psikolojik Siddet” ile ilgili makalelere 9 Mayis 2025 tarihinde Web of Science veri tabani
kullanilarak ulasilmistir. Aramada kullanilan anahtar kelimeler “(ALL=(Workplace Violence
Nurses)) AND ALL=(Psychological Violence Against Nurses)” olmustur. Calisma kapsaminda
ulagilan 144 makalenin igerik analizi VOSviewer (1.6.20) programi kullanilarak yapilmigtir.
Calisma stireglerinde agik veri tabani kullanildig1 ve insan veya hayvanlar iizerinde miidahaleli
bir uygulama yapilmadig: i¢in etik kurul onay1 ve onam formu alinmamastir.

Sonuclar: Bu c¢alisma kapsaminda 2000-2025 yillar1 arasinda yayinlanmis yayinlara
ulagilmistir. En fazla yayin sayisinin 2022 yilina (n=19) ait oldugu, en fazla yaymin yapildig:
alanin Hemsirelik (n=53) oldugu, en fazla yayincinin Wiley (n=25) dergilerinde oldugu, bu
dergiler arasinda en fazla yayin oranina sahip derginin International Nursing Review (n=6)
oldugu, en fazla yaymin ise iilke olarak Cin'de (n=22) oldugu gériilmiistiir. Calismalarin yayin
dilinin cogunlukla Ingilizce (n=136) oldugu goriilmiistiir.

Sonuc: Hemsirelerde fiziksel siddetin yani sira arastirilmasi gereken bir diger konu da isyerinde
maruz kaldiklar1 psikolojik siddettir. Bu ¢alisma kapsamindaki analiz sonuglar1 incelendiginde,
bu konuda farkli zamanlarda ve farkl iilkelerde ¢aligmalar yapilmis olmasina ragmen yapilan
calisma sayisinin az oldugu goriilmektedir. Bu durum hemsirelerin maruz kaldig1 psikolojik
siddet konusunda da caligmalara ihtiya¢ oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Hemsire, Isyeri Siddeti, Psikolojik Siddet.

ABSTRACT

Aim: This study aimed to conduct a bibliometric analysis of studies on psychological violence
among nurses.

Materials and Methods: In this study, bibliometric analysis method was used in the analysis
of articles containing topics related to psychological violence in nurses. In the study, articles
related to “Psychological Violence in Nurses” were accessed using the Web of Science database
on May 9, 2025. The keywords used in the search were “(ALL=(Workplace Violence Nurses))
AND ALL=(Psychological Violence Against Nurses)”. Content analysis of 144 articles
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accessed within the scope of the study was conducted using the VOSviewer (1.6.20) program.
Since an open database was used in the study processes and no interventional application was
made on humans or animals, ethics committee approval and consent forms were not obtained.

Results: Within the scope of this study, publications published between 2000-2025 were
accessed. It was observed that the highest number of publications belonged to 2022 (n=19), the
field in which the publications were published the most was Nursing (n=53), the highest number
of publishers were in Wiley (n=25) journals, and the journal with the highest publication rate
among these journals was International Nursing Review (n=6), and the highest number of
publications was in China (n=22) as a country. It was observed that the publication language of
the studies was mostly English (n=136).

Conclusion: In addition to physical violence, another issue that should be investigated in nurses
is the psychological violence they are exposed to in the workplace. When the analysis results
within the scope of this study are examined, it is seen that although studies have been conducted
on this subject at different times and in different countries, the number of studies conducted is
low. This situation also reveals the need for studies on psychological violence that nurses are
exposed to.

Keywords: Nurse, Workplace Violence, Psychological Violence.

Giris

Psikolojik siddet, bir bireyin psikolojik olarak olumsuz etkilenmesini saglayan ve benlik
saygisinin kaybolmasina ya da zedelenmesine neden olan her tiirlii sézel ve fiziksel davranigla
gerceklestirilebilmektedir (Orbay, 2021). Cogu zaman psikolojik siddet siirecini baslamasina
sebep olan bir olay ya da catigma vardir ve bu siddet is yerinde uygulaniyorsa asil amag¢ hedef
alman kisinin ¢esitli olumsuz yaklasimlara maruz birakilarak is performansini ve direncini
ortadan kaldirarak isten ayrilmasini saglamaktir (Okan Ibiloglu, 2020).

Isyeri siddeti, diinya genelindeki saglik profesyonelleri igin sdzlii tacizden ve korkutmadan
fiziksel saldirtya kadar uzanan genis bir yelpazeyi kapsayan ve bireyleri olumsuz etkileyen bir
gerceklik olmaya devam etmektedir (Elsharkawy et al., 2025). Ruh saghginin cevresel
faktorlerden yiiksek oranda etkilenmesi nedeni ile bireye zarar verme amaci tagiyan tiim sozel
ve davranigsal yaklasimlar psikolojik siddet olabilmekte ve ruh sagligin1 olumsuz
etkileyebilmektedir (Orbay, 2021). Hemsirelerin meslekleri nedeni ile yasamis olduklari
yliksek psikolojik yiik, karar alma yorgunluguna sebep olarak hemsirelerin olast siddet
sinyallerine kars1 duyarliligin azaltabilir ve tepkisini zayiflatabilir (Luo et al., 2025). Is yerinde
siddet ve tacize maruz kaldigini belirten kisilerin yarisindan fazlasi bununla bir kez degil birden
fazla kez karsilasmistir (Rusu et al., 2025). Hemsirelere hem psikolojik hem de fiziksel anlamda
zarar vermektedir (Al-Natour & Abuziad, 2025).

Hemsireler, diger saglik ¢alisanlarina oranla daha yiiksek oranda siddete maruz kalmaktadir
(Liu et al., 2024). Elsharkawy et al. (2025) tarafindan igyeri siddetine yonelik yapilan nitel
caligmada ortaya konan temalarda “duygusal ve psikolojik engeller” belirlenmis ve bu temada
hemsirelerin kisisel sorunlar, ¢6ziilmemis sorunlar, yargilanma korkusu ve mesleki sonuglar
nedeni ile korku duyduklari, ayrica kaygi ve uykusuzluk gibi sorunlar yasadiklar
belirtilmektedir. Psikolojik siddete maruz kalan bir bireyin bu durumu atlatabilmesi igin,
psikolojik siddeti ve belirtilerini tanimak, yasanan stres nedeni ile pes etmemek, 6zgiiveni
yiikseltmek ve iletisimi siirdiirmek &nerilmektedir (Okan Ibiloglu, 2020). Tiim bu bilgiler
dogrultusunda bu ¢aligsma hemsirelerin yagamis olduklar1 psikolojik siddete yonelik yapilmis
caligmalarin bibliyometrik analizinin yapilmasini amaglamstir.
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Gere¢ ve Yotem
Cahisma Deseni ve Amaci

Bu calismada hemsireler arasinda psikolojik siddet konusunda yapilan c¢alismalarin
bibliyometrik analizinin yapilmasi amac¢lanmaistir.

Evren ve Orneklem

Calismada “Hemsirelerde Psikolojik Siddet” ile ilgili makalelere 9 Mayis 2025 tarihinde Web
of Science veri tabani kullanilarak ulasilmistir. Aramada kullanilan anahtar kelimeler
“(ALL=(Workplace Violence Nurses)) AND ALL=(Psychological Violence Against Nurses)”
olmustur. Calisma kapsaminda ulasilan 144 makaleye ulagilmistir.

Dahil edilme kriterleri; i) Tam metin makale olmasi, ii) ingilizce dilinde olmasi. Dislanma
kriterleri; 1) Kongre, kitap, kitap boliimii olmasi.

Verilerin Analizi

Bu caligmada hemsirelerde psikolojik siddetle ilgili konular1 iceren makalelerin analizinde
bibliyometrik analiz yontemi kullanilmistir. Caligma kapsaminda ulasilan 144 makalenin igerik
analizi VOSviewer (1.6.20) programi kullanilarak yapilmaistir.

Calismanin Etigi

Caligsma siireglerinde acik veri tabani kullanildigi ve insan veya hayvanlar iizerinde miidahaleli
bir uygulama yapilmadigi i¢in etik kurul onay1 ve onam formu alinmamastir.

Bulgular

Bu caligmada, 2000-2025 yillar1 arasinda yayinlanmis yayinlara ulasilmistir. En fazla yayin
sayisinin 2022 yilina (n=19) ait oldugu onu siras1 ile 2020 (n=18) ve 2023 (n=18) yillarinin
takip ettigi goriilmiistiir (Sekil 1).

Sekil 1. Yayin Yilina Gére Dagilimi

Bu ¢alismada, en fazla yaymin yapildig1 alanin “Hemsirelik” (n=53) oldugu goriilmiistiir. Diger
alanlarin ise sirastyla “Halk ve Is Saghgi” (n=35), “Psikiyatri” (n=16), “Saglik Politikas1
Hizmetleri” (n=11) oldugu gorilmiistiir (Tablo 1).
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Tablo 1. Yayimlarin Web of Science Kategorisine gore Dagilimi

Web of Science Kategorisi n %
Hemsgirelik 53 36.806
Kamu Cevre Mesleki Saglik 35 24.306
Psikiyatri 16 11.111
Saglik Bilimleri Hizmetleri 12 8.333
Saglik Politikas1 Hizmetleri 11 7.639
Tip Genel Dahiliye 11 7.639
Kriminoloji Cezaevi 7 4.861
Psikoloji Cok Disiplinli 7 4.861
Acil Tip 5 3.472
Cevre Bilimleri 5 3.472
Aile Caligmalari 5 3.472
Cok Disiplinli Bilimler 4 2.778
Y 6netim 3 2.083
Uygulamal1 Psikoloji 3 2.083
Klinik Psikoloji 3 2.083
Farmakoloji Eczacilik 2 1.389
Birincil Saglik Bakimi 2 1.389
Sosyal Hizmet 2 1.389
Yogun Bakim Tibbi 1 0.694
Egitim Bilimsel Disiplinler 1 0.694
Ergonomi 1 0.694
Etik 1 0.694
Endiistriyel Iliskiler Calisma 1 0.694
Hukuk 1 0.694
Tip Hukuk 1 0.694
Tip Arastirmasi Deneysel 1 0.694
Pediatri 1 0.694
Psikoloji Sosyal 1 0.694
Rehabilitasyon 1 0.694
Madde Bagimlilig 1 0.694

Bu calismada en fazla yayincinin Wiley (n=25) dergilerinde oldugu onu sirasi ile Elsevier
(n=17), Springer Nature (n=14), Sage (n=11) ve Taylor & Francis (n=11) takip etmektedir.
Dergiler arasinda en fazla yaym oranina sahip derginin International Nursing Review (n=6)
oldugu, onu da sirasi ile Frontiers in Public Health (n=5) ve Journal of Clinical Nursing (n=4)
takip etmektedir (Tablo 2).

Tablo 2. Yayimci ve Dergiye gore Dagilimi

Yayimer* n % Dergi* n %
Wiley 25 17.361  International Nursing Review 6 4.167
Elsevier 17 11.806  Frontiers in Public Health 5 3.472
Springer Nature 14 9.722  Journal of Clinical Nursing 4 2.778
Sage 11 7.639  BMC Nursing 3 2.083
Taylor & Francis 11 7.639  BMIJ Open 3 2.083
International Journal of
Frontiers Media Sa 8 5.556  Environmental Research and 3 2.083
Public Health
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International Journal of Mental

Mdpi 5 3.472 Health Nursing 3 2.083

Bmj Publishing Group 3 2083  Journal of Nursing 3 2083
Management

Dove Medical Press Ltd 3 2.083  PLOS ONE 3 2.083

Lippincott Williams & Aggression and Violent

Wilkins 3 2.083 Behavior 2 1.389

A . European Journal of General

Public Library Science 3 2.083 i 2 1.389
Practice

Wolters Kluwer Health and Quality of Life

Medknow Publications 3 2.083 Outcomes 2 1.389

Emerald Group 2 1389 Healthcare 2 1389

Publishing

International Archives of
Pacini Editore 2 1.389  Occupational and 2 1.389
Environmental Health

*n=1 olan bulgular tabloya eklenmemistir.

Bu caligmada en fazla yayimin iilke olarak Cin'de (n=22) oldugu, ABD’nin (n=14), Kanada
(n=13), hap (n=13) ve Italya’nin (n=11) oldugu gériilmiistiir. Calismalarin yayin dilinin
cogunlukla Ingilizce (n=136) oldugu goriilmiistiir (Tablo 3).

Tablo 3. Yaym Ulkesi ve Yayin Diline gore Dagilimi

Ulke* n % Dil n %
Cin 22 15.278 Ingilizce 136  94.444
ABD 14 9.722 Ispanyolca 3 2.083
Kanada 13 9.028 Portekizce 2 1.389
Iran 13 9.028 Fransizca 1 0.694
Italya 11 7.639 Yunanca 1 0.694
Avustralya 7 4.861 Macarca 1 0.694
Suudi Arabistan 7 4.861

Ispanya 7 4.861

Urdiin 5 3.472

Tiirkiye 5 3.472

Misir 4 2.778

Ingiltere 4 2.778

Finlandiya 4 2.778

*n=3 ve alt1 olan bulgular tabloya eklenmemistir.

Bu c¢aligmada en sik kullanilan anahtar kelimenin “workplace violence” (n=35), “nurses”
(n=20) oldugu goriilmistiir (Sekil 2).
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Sekil 2. Anahtar Kelime Bulutu

Tartisma

Psikolojik siddet, s6zlii saldirganlik bigimlerini, 1tk veya cinsiyete dayali tacizi ve is yerinde
zorbalig1 icermektedir (Alhomoud, 2025). Fiziksel ve sozlii siddetin aksine, psikolojik siddet
genellikle ortiiliidiir ve bu durum da tespit edilmesini zorlagtirmaktadir (Koutsofta et al., 2025).
Saglik sisteminde bu sorun artis egilimi gostermektedir (Rusu et al., 2025). Saglik ¢alisanlarina
yonelik siddet, sozel ve fiziksel taciz, fiziksel saldiri, zorbalik, sindirme, tehdit etme ve
ayrimcilig1 ifade etmektedir (Giines et al., 2024). Saglik calisanlar1 arasinda is yeri siddeti
oldukca fazla olmakla beraber en fazla goriilen de psikolojik siddettir (Flores-Cohaila et al.,
2025). Hemsireler saglik calisanlarinin en biiylik oranini olusturmaktadir ve igyeri siddeti
yaygimhiginin hemsireler arasinda diger saglik ¢alisanlarma gore 1,7 kat daha fazla oldugu
belirtilmektedir (Yang et al., 2025).

Bu c¢aligsmada en fazla yayin sayisinin 2022 yilina (n=19) ait oldugu goriilmiistiir. Alhomoud
(2025) tarafindan is yeri siddetini incelemeye yoOnelik yapilan bir sistematik derlemede
yaymlarin 6zellikle 2020 yilindan itibaren artig gosterdigi goriilmektedir. Psikolojik siddet
ciddi bir risk faktoriidiir ¢iinkii bireylere uygulanan baski psikolojik temellere dayanmaktadir
(Orbay, 2021). Maruz kalmak yalnizca hemsirelerin psikolojik refahini olumsuz etkilemez ayni
zamanda is tatminsizligine, iiretkenli§in azalmasina ve isten ayrilma egiliminde artisa sebep
olmakta ve bunlar da saglik hizmeti sunum kalitesini olumsuz etkilemektedir (Abdulwehab &
Kedir, 2025).

Bu ¢alismada en fazla yaymin yapildig: alanin Hemsirelik (n=53) oldugu goriilmiistiir. Rusu et
al. (2025) tarafindan yapilan calismada, yasadiklar1 siddet dogrultusunda hemsirelerin
doktorlara kiyasla daha diislik diizeyde psikolojik sikint1 yasadiklar1 belirtilmistir. Yang et al.
(2025) tarafindan yapilan ¢alismada, meslekte yeni olan hemsirelerin psikolojik siddet yasama
olasiligimin kidemli hemsirelere oranla daha yiiksek oldugu belirtilmektedir. Hemsirelerin
gerek hasta/hasta yakinlar1 gerekse is yeri siiregleri nedeni ile her gecen giin daha fazla
psikolojik siddete maruz kalmasi nedeni ile hemsirelere yonelik yapilan ¢aligmalarin daha da
arttig1 diisiiniilmektedir.

Bu calismada en fazla yayincinin Wiley (n=25) dergilerinde oldugu, bu dergiler arasinda en
fazla yayin oranina sahip derginin International Nursing Review (n=6) oldugu goriilmiistiir. Bu
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calismada, ulasilan ¢alismalarin  yaym dilinin ¢ogunlukla Ingilizce (n=136) oldugu
gorilmistiir. Siddetle basa ¢ikabilmek olduk¢a 6nemli bir yere sahip olmakla birlikte siddetin
ne oldugu, hangi sézel ve davranigsal yaklagimin psikolojik siddet anlamina geldigi konusunda
bilgi sahibi da 6nemlidir (Orbay, 2021). Psikolojik siddete yonelik yapilan ¢aligma sayisinin
arttig1 gorilmekte ve evrensel diizeyde ulasilabilir olmasi, hemsirelerin maruz kaldiklari
psikolojik siddetin ve bas etme yontemlerinin de ulasilabilir olmas1 gerekliligi nedeni ile de
Ingilizce yayin sayisinin daha fazla oldugu diisiiniilmektedir.

Bu calismada en fazla yayinin ise lilke olarak Cin'de (n=22) oldugu goriilmiistiir. Psikolojik
siddete ve isyeri siddetine yonelik yapilan ¢alismalarin diinya genelinde oldugu goriilmiis ve
bu calisma igeriklerinde Cin de yer almaktadir (Abdulwehab & Kedir, 2025; Alhomoud, 2025).
Saglik ¢alisanlarina yonelik siddet konusunda yeterli veri eksikligi bulunmaktadir ve bu durum
sistematik aragtirmalarin eksikligine ve olaylarin yeterince bildirilmemesine baglanmaktadir
(Hamdan et al., 2025). Psikolojik siddetin belirteclerinin fark edilebilmesi i¢in gerekli
yetkinliklere ulagma sorumlulugu uygulama alaninin her asamasinda ve her bireyde
bulunmaktadir (Orbay, 2021).

Sonuc ve Oneriler

Caligma sonucunda son yillarda yapilmis ¢alisma sayisinin fazla oldugu ve evrensel bir dil olan
Ingilizce ile yaymlarin yer aldig1 ve diinya genelinde pek ¢ok alanda hemsirelerde psikolojik
siddet ile ilgili calismalarin yer aldig1 goriilmiistiir.

Hemsirelerde fiziksel siddetin yani sira arastirilmasi gereken bir diger konu da isyerinde maruz
kaldiklar1 psikolojik siddettir. Bu ¢alisma kapsamindaki analiz sonuglar1 incelendiginde, bu
konuda farkli zamanlarda ve farkl iilkelerde ¢aligmalar yapilmis olmasina ragmen yapilan
calisma sayisinin az oldugu goriilmektedir. Bu durum hemsirelerin maruz kaldig psikolojik
siddet konusunda da g¢aligmalara ihtiya¢ oldugunu ortaya koymaktadir. Hemsirelere yonelik
oryantasyon programlarinin ve bas etme stratejilerinin yer aldigi girisimlerin ve egitimlerin
planlanmas1 6nerilmektedir.
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OZET.

Bu makale, yiiksekdgretim kurumlarinda uluslararast Ogrencilerin  potansiyelinin
gerceklestirilmesi  sorununu incelemektedir. Yazar, uluslararasi Ogrencilerin 6grenme
stirecindeki akademik, sosyal, psikolojik ve kiiltiirel 6zelliklerini ele almakta ve bu potansiyeli
gelistirmek icin etkili stratejiler onermektedir. Psikolojik ve pedagojik destek, arastirma
yeterliliklerinin gelistirilmesi ve kiiltiirlerarasi iletisimin roliine 6zellikle dikkat ¢cekilmektedir.
Makale ayrica, 6grenci entegrasyonunu engelleyen dilsel ve kiiltiirel engelleri ele almakta ve
bu zorluklar1 agmak icin bilimsel temellere dayali yaklasimlar sunmaktadir. Uluslararasi
Ogrencilerin potansiyelinin agiga ¢ikarilmasinin, yalnizca bireysel gelisimleri i¢in degil, ayni
zamanda yliksekogretim kurumlarinin uluslararasi rekabetciliginin artirilmast i¢in de kritik
oneme sahip oldugu vurgulanmaktadir.

Anahtar kelimeler: uluslararasi 6grenci, yiliksekdgretim kurumu, potansiyel, adaptasyon,
kiiltiirleraras1 iletisim, psikolojik destek, arastirma yeterliligi, egitim siireci.

ABSTRACT.

This article explores the issue of actualizing the potential of international students in higher
education institutions. The author examines the academic, social, psychological, and cultural
characteristics of international students in the learning process and proposes effective strategies
for fostering their potential. Particular attention is given to the role of psychological and
pedagogical support, the development of research competencies, and intercultural
communication. The article also addresses linguistic and cultural barriers that hinder student
integration and offers scientifically grounded approaches to overcoming these challenges. It is
emphasized that unlocking the potential of international students is crucial not only for their
individual development but also for enhancing the international competitiveness of higher
education institutions.

Keywords: international student, higher education institution, potential, adaptation,
intercultural communication, psychological support, research competence, educational process

Giris
Mevcut kiiresellesme siireci, diinya ¢apinda egitim alaninda 6nemli bir etki yaratmistir.
Ozellikle, yiiksekdgretim kurumlarina uluslararasi1 6grencilerin artan bagvurusu, onlara uygun

ogrenim kosullar1 yaratma gerekliligi ve potansiyellerinin etkili bir sekilde kullanilabilmesi,
modern egitim sistemleri i¢in temel Oncelikler haline gelmistir.

Her yil, yakin ve uzak iilkelerden yiizlerce Ogrenci, ¢esitli alanlarda egitim almak icin
Kazakistan tiniversitelerine gelmektedir. Ancak, onlarin arastirma, yaratici ve profesyonel
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potansiyellerini tam anlamiyla ortaya koymak ve gelistirmek konusu halad 6nemli bir sorun
olarak kalmaktadir. Bu makale, uluslararas1 6grencilerin potansiyelini gerceklestirmek igin
psikolojik ve pedagojik dnkosullari, karsilagilan zorluklar1 ve stratejileri ele almaktadir.

Bugiin, yliksekogretim kurumlarindaki akademik programlar ve destek sistemleri farkli
seviyelerde islemekte olup, bu durum uluslararas1 6grencilerin yeteneklerini tam anlamiyla
gerceklestirmelerini engelleyebilir. Bu nedenle, bu makale, yiiksekdgretim kurumlarinda
uluslararas1 Ogrencilerin potansiyelini gergeklestirmek icin onemli ve etkili yaklagimlari
incelemektedir.

Uluslararas1 6grencilerin potansiyelinin 6zii ve igerigi ele alindiginda, bu potansiyel, onlarin
kisisel yeteneklerinin, Ogrenmeye olan motivasyonlarnin, bilimsel arastirmalara olan
ilgilerinin, kiiltiirel ve sosyal uyum yeteneklerinin, mesleki yeterliliklerinin ve yaratici diisiinme
becerilerinin bir birlesimi olarak tanimlanabilir. Bu potansiyeli etkili bir sekilde kullanabilmek
icin, 6grencinin bireysel dzelliklerini ve dilsel ve kiiltlirel ortama uyum diizeyini goz 6niinde
bulundurmak 6nemlidir.

- Uluslararas1 6grenciler sadece dgreniciler degil, ayn1 zamanda uluslararas: kiiltiirlerarasi
diyalogun aktif katilimcilar1 ve yiiksekogretim kurumlarinin uluslararasilasma siirecine
katkida bulunan bireylerdir.

- Potansiyelin gerceklestirilmesinin psikolojik ve pedagojik temelleri agisindan motivasyon
onemli bir rol oynamaktadir. Egitimcilerin temel sorumluluklarindan biri, 6grencilerin
icsel motivasyonlarint gelistirerek akademik ve aragtirma faaliyetlerine olan ilgilerini
artirmaktir. Ayrica, kiiltlirleraras1 iletisim de psikolojik engellerin asilmasina katkida
bulunmaktadir.

- Pedagojik agidan, 6grenci odakli 6gretim ve dil hazirlik programlari, Ogrencilerin
potansiyelini gelistirmek icin en etkili yaklasimlar arasinda yer almaktadir. Adaptasyon
stirecinde, psikolojik destek saglamak ve o6grencilerin akademik topluluga basarili bir
sekilde entegrasyonunu kolaylastirmak, uluslararast 6grencilerin kisisel gelisimleri
iizerinde olumlu bir etki yapmaktadir.

- Uluslararas1 6grencilerin potansiyelini gerceklestirmek, onlarin bireysel akademik ve
profesyonel yeteneklerini belirleyip gelistirmek ve egitim siirecine etkin bir sekilde
entegrasyonlarini saglamak amaciyla yapilan bir siiregtir. Bu siire¢ birka¢ ana boyutu
kapsamaktadir:

- Akademik potansiyel — uluslararas1 6grencilerin konu bilgisi edinme ve mantikl diisiinme
becerilerini gelistirme yeteneklerini artirmay1 amaglar.

- Dilsel potansiyel — dil 6grenimi, baslica hedeflerden biridir. Ogrencileri bir dil ortamina
daldirabilmek i¢in dil kuliipleri, miinazaralar, tartismalar ve rol yapma etkinlikleri
diizenlenmesi gerekmektedir.

- Kiiltiirel ve sosyal adaptasyon — Kkiiltiirleraras: iletisim becerilerinin gelistirilmesi
hedeflenir. Bu, 6grencilerin yeni bir ¢evreye basarili bir sekilde uyum saglamalarina
yardimci olur. Bu baglamda kiiltiirel etkinliklerin diizenlenmesi onemli bir rol
oynamaktadir.

Aragtirma  sirasinda,  uluslararast  Ogrencilerin  potansiyellerini  tam  anlamiyla
gergeklestirmelerini engelleyen birkag zorluk ve engel belirlenmistir. Bunlar sunlardir:

Dil engelleri: egitim dili konusunda diisiik yeterlilik;

Psikolojik adaptasyon zorluklari: yalnizlik hissi, aileden uzak olma ve akademik
yiikiimliiliiklerle basa ¢ikma giicliikleri;
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Akademik farkliliklar: farkli 6gretim ydntemlerine ve degerlendirme sistemlerine uyum
saglamakta zorluklar;

Kiiltiirleraras1 yanlig anlamalar.

Uluslararasi 6grencilerin yliksekogretim kurumlarindaki niceliksel biiyiimesi ve cografi olarak
genislemesi, giinlimiizlin kiiresel egitim ortamindaki énemli trendlerden biri haline gelmistir.
Bu baglamda, Al-Farabi Kazak Milli Universitesi'nin Pre-Universite Egitim Fakiiltesi'ndeki
uluslararas1 6grenci profili iizerine yapilan bir analiz, birka¢ Onemli gdstergeleri ortaya
koymaktadir.

Ozellikle, 2020-2021 akademik yilinda fakiilte, tek bir akademik dongiide 248 uluslararasi
ogrenciyi agirlamigtir. Bu Ogrencilerin ¢ogunlugu Bagimsiz Devletler Toplulugu (BDT)
iilkelerinden olsa da, Cin Halk Cumhuriyeti, Giiney Kore, Tiirkiye, Japonya, iran, Yemen ve
Urdiin gibi uzak iilkelerden gelen &grenci sayisinda yildan yila belirgin bir artis
gbzlemlenmistir.

Bu veriler, sadece sayisal biiyiimeyi degil, ayn1 zamanda uluslararas1 6grencilerin cografi
cesitliliginin arttigin1 da gostermektedir. Bu egilim, iliniversitenin uluslararasi ortakliklar
genisletmeye ve akademik cazibesini artirmaya yonelik stratejik girisimlerinin basarili bir
sekilde uygulandigin1 yansitmaktadir.

Arastirma kapsaminda, {iniversitemizde egitim goren uluslararasi 6grencilerin sayist ve iilke
dagilimi iizerine bir analiz yapilmistir. Bu veriler, uluslararasi 6grencilerin egitim almak i¢in
gosterdigi artan ilgiyi sadece degil, ayn1 zamanda Ogrenci niifusunun cografi cesitliliginin
genisledigini de dogrulamaktadir.

2021-2022 akademik yilinda, Cin Halk Cumbhuriyeti, Giiney Kore, Tiirkiye, Japonya, Iran,
Kolombiya, Yemen, Hindistan, Fas, Suriye, Misir, Irak, Afganistan, Tiirkmenistan, Rusya,
Mogolistan ve Ozbekistan gibi iilkelerden 340 uluslararas1 6grenci {iniversitemizde egitim
gormiistiir. Bu donemde, ¢ogu 6grenci, lisans ve yliksek lisans programlarina kaydolmadan
once bir dil hazirlik kursunu basariyla tamamlamastir.

2022-2023 akademik yilinda ise, uluslararasi 6grenci sayist 360'a ¢ikmistir. Bu donemde,
Filipinler, Amerika Birlesik Devletleri, Fransa, Vietnam ve Etiyopya gibi yeni iilkeler
eklenmis, 6grenci niifusunun cografi kapsami daha da genislemistir. Tiim O6grenciler, dil
hazirlik kursunu basariyla tamamlamis ve lisans ve yliksek lisans programlarina devam etmistir.

2023-2024 akademik yilinda, uluslararas1 6grenci sayist dnemli 6l¢ilide artarak 685’e ulagsmustir.
Bu dénemde, Cin, Kore, Tiirkiye, Japonya, Amerika Birlesik Devletleri, Iran, Endonezya,
Yemen, Banglades, Kanada, Yeni Zelanda, Kenya, Afganistan, Mogolistan, Rusya, Ozbekistan
ve Tiirkmenistan gibi iilkelerden 6grenciler dokuz aylik bir dil kursunu tamamlamislardir.
Ogrenciler, 6grenci bilimsel konferanslarma ve projelere aktif olarak katilmis ve sonrasinda
cesitli yiiksekdgretim kurumlarina kayit olmuslardir. Bu, onlarin arastirma potansiyelinin
gelisimi agisindan 6nemli bir adim olmustur.

2024-2025 akademik yilinda ise, Cin Halk Cumbhuriyeti, Giiney Kore, Tiirkiye, Japonya,
Amerika Birlesik Devletleri ve Mogolistan’dan 708 uluslararasi 6grenci kaydolmustur [1]. Bu
rakam, uluslararasi genclerin Kazakistan’daki yiiksekdgretim kalitesine olan giiveninin arttigini
ve uluslararas1 akademik ortakliklarin giiclendigini gostermektedir.

Bu veriler, yalnizca uluslararast 6grencilerin niceliksel biliylimesini izleme degil, ayn1 zamanda
potansiyellerinin gergeklestirilmesi siirecindeki niteliksel gdstergelerini de incelemenin
onemini vurgulamaktadir. Dahasi, bu siire¢, iiniversitenin uluslararasilagsma stratejisinin
basarili bir sekilde uygulanmasinin 6nemli bir gostergesidir.
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Kazakistan’daki yiiksekogretim kurumlarini segerken, uluslararasi &grenciler Oncelikle
gelecekteki profesyonel hedeflerine uygun olan lisans ve yiiksek lisans programlarina
kaydolmay1 amaclamaktadirlar. Sectikleri akademik alanlar genellikle uluslararasi iliskiler, tip,
yabanci diller, pedagojik bilimler ve doga bilimleri gibi yiiksek talep goren ve kiiresel olarak
ilgili olan alanlarla iliskilidir.

Bu akademik disiplinler, yalnizca uluslararasi dgrenciler i¢in cazip olmakla kalmaz, ayni
zamanda onlarin aragtirma potansiyellerinin gelisimine ve gelecekteki profesyonel uyumlarina
olumlu katkilarda bulunur. Bu siireg, onlarin akademik entegrasyonunu kolaylastirir ve kiiresel
egitim ortamina katilimlarin1 hizlandirir.

Asagidaki tabloda, her akademik yilda iiniversiteye kabul edilen uluslararasi 6grencilerin
toplam sayis1 ve geldikleri iilkeler yer almaktadir. Bu veriler, uluslararasi 6grencilerin cografi
ve akademik cesitliliginin genisledigini ve her yil uluslararasi egitim egilimlerinin artan
ivmesini vurgulamaktadir.

Tablo-1

“Universiteye Hazirhk Fakiiltesinde Egitim
Alan Yabanci Ogrenci Sayisi

2020-2021 2021-2022 2022-2023 2023-2024 2024-2025

Son yillarda, Kazakistan'daki sosyo-ekonomik ve kiiltiirel-insani degisimlerin bir sonucu
olarak, ulusal bir egitim modeli sekillenmis ve bu modelin yapisal ve kavramsal yonleri daha
belirgin bir sekilde tanimlanmistir. Bu doniisiimler ¢ergevesinde, yabanci uyruklu kisilerin
yuksekdgretim kurumlarina kabulii ve entegrasyonu siireci de yeni bir seviyeye ylikselmistir.

Bugiin, uluslararas1 basvuru sahipleri i¢in Kazakistan {iniversitelerine kabul i¢in en etkili
yollarindan biri, hazirlik (Foundation) programina kaydolmaktir. Bu programin ana amaci,
yabanci uyruklu kisilere yliksekogretim sistemine entegrasyon i¢in kapsamli bir hazirlik
saglamaktir. Bu, dil edinimi, temel konu bilgisi ve akademik becerilerin gelistirilmesini
icererek, O6grencilerin lisans veya yiiksek lisans diizeyindeki egitime tam hazirlikli olmalarim
saglamaktadir.

Boylece, hazirlik boliimiiniin islevi, yalnizca uluslararasi 6grencilerin egitim ortamina
uyumunu kolaylastirmakla kalmaz, ayni zamanda onlarin profesyonel ve arastirma
potansiyellerinin sekillenmesinde de 6nemli bir rol oynamaktadir.

Bugiin, egitim alanindaki kiiresellesme siirecleri, uluslararasi 6grencilerin yiliksekogretim
kurumlarina olan akisini onemli o6l¢iide artirmaktadir. Yabanci Ogrencileri ¢ekmek ve
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potansiyellerinin etkin bir sekilde kullanilmasini saglamak i¢in aktif cabalar gosterilmektedir.
Bu baglamda, uluslararas1 6grencilerin potansiyelini gergeklestirme konusu, hem egitim
pratiginde hem de bilimsel arastirmalarda giderek daha fazla 6nem kazanmaktadir.

Bu makalenin hazirlanmasi sirasinda, yabanci uyruklu kisilerin yiiksekdgretim kurumlarina
uyum siirecleri ve potansiyellerinin gergeklestirilmesi lizerine odaklanan bilimsel ¢alismalari
analiz etme gerekliligi ortaya c¢ikmistir. Bu dogrultuda, birka¢ bilim insaninin c¢aligmalari
ozellikle dikkate degerdir. Ozellikle, V. Medvedev [2], E.G. Tikhonova [3] ve diger
arastirmacilar, uluslararasi Ogrencilerin egitim siirecine uyum saglamasi ve akademik
potansiyellerinin gelistirilmesi konularini genis bir sekilde incelemislerdir.

Bilimsel literatiirde, "potansiyel" kavrami genellikle bir bireyin ic¢sel kaynaklart ve
yeteneklerini ifade eden karmagik bir kavram olarak tanimlanmaktadir. Uluslararas1 6grencilere
uygulandiginda ise, bu kavram dogrudan onlarin akademik, arastirma, sosyal ve kiiltiirel uyum
firsatlariyla iliskilendirilmektedir.

A.K. Abdigapparova, arastirmasinda uluslararasi Ogrencilerin potansiyelini gelistirmenin
sadece mesleki egitimin bir bileseni olmadigini, ayn1 zamanda onlarin kisisel gelisimlerinin de
temel bir parcast oldugunu vurgulamaktadir [4]. S.I. Modnov ve L.V. Ukhov, yabanci
Ogrencilerin sosyal uyumu {lizerine yaptiklart ¢alismada, yiiksekogretim kurumlarindaki
uluslararas1 6grencilerin uyum seviyesine iliskin ampirik anket verilerini analiz etmislerdir [5].
Bu arada, N. Abdualieva ve B.M. Otegenova tarafindan 2016 yilinda yayimlanan "Birinci Siif
Ogrencilerinin Akademik Uyumuna Pedagojik ve Psikolojik Destek Yontemleri" baslikli
makale, Ogrencilerin iiniversite ortamina uyum saglama siirecinde psikolojik ve pedagojik
destegin mekanizmalarini detayli bir sekilde incelemektedir [6].

N.S. Alkhozhayeva ve K.A. Yesenova, arastirmalarinda Ogretmen-6grenci iliskisinin,
ogrencilerin egitim silirecine uyum saglamalarinda 6nemli bir rol oynadigini vurgulamaktadir
[7]. Ayrica, K.U. Biekenov ve E.O. Nogaybayev, uluslararasi 6grencilerin liniversite ortamina
uyumunun Ozel oOzelliklerini analiz etmekte ve potansiyellerinin gerceklestirilmesinde
karsilasilan baglica sosyo-psikolojik engelleri belirleyerek bunlari asmak i¢in olasi stratejiler
onermektedirler [8]. Arastirmaci T.R. Rakhimov ise, uluslararasi 6grencilerin uyumunu
etkileyen psikolojik, sosyal ve giindelik faktorleri vurgulamakta ve yeni bir kiiltiirel ve
akademik ortama uyum saglarken kisilerarasi iletisim ve destegin 6nemini belirtmektedir [9].

Arastirma Yontemleri

Bu c¢aligmanin amaci, yiiksekogretim kurumlarinda uluslararasi dgrencilerin potansiyelini
gergeklestirme siirecinin ¢ok boyutlu dogasini incelemektir. Bunu basarmak i¢in, nitel ve nicel
arastirma yontemlerinin bir kombinasyonu kullanilmaigtir.

Arastirma Sonuc¢lari

Arastirma, yliksekogretim kurumlarinda egitim goren uluslararasi 6grencilerin potansiyelini
belirlemeyi ve bu potansiyeli gerceklestirmek i¢in etkili yollar1 tespit etmeyi amaglayarak
yapilmistir. Anketler ve goriismeler yoluyla toplanan verilere dayanarak, asagidaki sonuglar
elde edilmistir:
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Tablo 2 — Uluslararas1 Ogrencilerin Arastirma Potansiyelini Etkileyen Faktorler

No Gostergeler Ogrencilerin Yiizdesi (%)
1 Aragtirma calismasina ilgi 45
2 Konferanslara aktif katilim 37
3 Dil engellerini agma ve yazim tarzin1 6grenme giicliikkleri | 73
4 Egitim sistemine uyum saglarken karsilagilan psikolojik | 65
giicliikler

Genel olarak, uluslararas1 6grencilerin potansiyelini etkin bir sekilde kullanabilmek i¢in dil
destek merkezlerinin kurulmasi gerekmektedir. Bu nedenle, uluslararast 0Ogrencilerle
etkilesimde bulunmak ve geri bildirim almak, yliksekogretim miifredatlarini iyilestirmeye ve
etkinliklerini artirmaya yardimci olacaktir.

Sonu¢

Uluslararas1 6grencilerin potansiyelini gerceklestirmek, yalnizca 6grencinin bireysel basarisi
icin degil, ayn1 zamanda yliksekdgretim kurumunun kalitesi ve hatta tiim {ilkenin egitim sistemi
iizerinde 6nemli bir etkiye sahiptir. Bu siire¢, kapsamli ve sistematik bir yaklasim gerektirir.
Miifredatlarin uyarlanmasi, psikolojik ve pedagojik destek saglanmasi ve ¢ok kiiltiirlii bir ortam
yaratilmasi bu siirecin 6nemli unsurlaridir. Uluslararast 6grenciler yalnizca tiiketici olarak
degil, egitim siirecine aktif katilimcilar olarak goriildiglinde, potansiyelleri tam anlamiyla
gergeklestirilebilir.

Arastirma bulgulari, uluslararas1 6grencilerin potansiyelini gerceklestirmek igin kapsamli ve
sistematik bir yaklagimin gerekli oldugunu gostermektedir. Akademik, dilsel ve sosyal
faktorler, uluslararas: 6grencilerin 6grenme siirecine aktif katilimini, uyum saglamalarini ve
gelecekteki profesyonel basarilarint  desteklemektedir. Bu baglamda, su Onerilerde
bulunulmaktadir: yiiksekdgretim miifredatlarin1 uluslararast 6grencilerin ihtiyaglarina gore
uyarlamak, 6grenme siirecinde etkilesimli ve proje tabanli iletisim yontemlerini aktif olarak
kullanmak ve uluslararas1 6grencilerin potansiyellerini gelistirmek i¢in metodolojik seminerler
ve egitimler diizenlemek. Bu oneriler, uluslararas1 6grencilerin potansiyelini tam anlamiyla
ortaya ¢ikarmak ve egitim kalitesini artirmak i¢in firsatlar yaratacaktir.
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OZET

Bu makalede, miiziksel sanat terapisinin 6grenciler i¢in psiko-duygusal destek saglamada etkili
bir yontem olarak teorik temelleri ve pratik yonleri ele alinmaktadir. Aktif, alic1 ve kombine
yaklagimlar agiklanmakta, bu yontemlerin duygusal durum, stresle basa ¢ikma kapasitesi ve
bireyin yaratic1 gelisimi iizerindeki etkileri analiz edilmektedir. Ozellikle miiziksel terapdtik
uygulamalarin egitim ortamina entegrasyonu iizerinde durulmustur. Yazar, miizigin kendini
ifade etme, igsel dengeyi saglama ve modern Ogrenci yasaminda psikolojik yiiklenmeleri
onlemede 6nemli bir kaynak oldugunun altin1 ¢izmektedir.

Anahtar kelimeler: sanat terapisi, sanat teknolojisi, miiziksel sanat teknolojisi, psikolojik etki,
egitim-ogretim siireci

ABSTRACT

This article discusses the theoretical basis and practical aspects of musical art therapy as an
effective method for providing psycho-emotional support for students. Active, receptive and
combined approaches are explained, and the effects of these methods on emotional state, stress
coping capacity and creative development of the individual are analyzed. Particular attention is
paid to the integration of musical therapeutic practices into the educational environment. The
author emphasizes that music is an important source for self-expression, achieving inner
balance and preventing psychological burdens in modern student life.

Giris
Miizik sadece bir sanat degil, ayn1 zamanda gii¢lii bir teknoloji aracidir. Bu iki diinyanin
kesisim noktasinda yeni bir disiplin dogmustur: miiziksel sanat teknolojisi. Bu alan miizik

kompozisyonu, dijital teknolojiler, ses miithendisligi, yapay zeka ve interaktif sanat bi¢cimlerini
bir araya getirerek, sesle algi ve etkilesimin benzersiz yollarini yaratir.

Glinlimiizde bireyler siirekli i¢ ve dis faktorlerin etkisi altindadir. Toplumsal yasamin her
alaninda yasanan krizler, manevi ve ahlaki deformasyon tehlikesini artirmaktadir. Bu
baglamda, psikolojik sagligin korunmasinda en sik kullanilan ve pedagojik uygulamalarda
popiilerlik kazanan yontemlerden biri sanat terapisidir.

Sanat terapisi kavrami farkli sekillerde yorumlanabilir; hem 6grenciler arasi etkilesimli dinamik
bir sistem olarak hem de terapotik bir prosediir olarak ele alinabilir.
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Sanat terapisinin amact — ¢gocuga diisiincelerini ¢izim, sarki sdyleme, miizik esliginde hareket
gibi yollarla ifade etmeyi 6gretmek ve ayn1 zamanda sanat yoluyla, siirekli stres, olumsuzluk
ve gerilimin neden oldugu sorunlarla basa ¢ikmasina yardimer olmaktir. Bagka bir deyisle,
“olumsuz enerjiyi” disa vurmasini saglamak.

Miiziksel sanat terapisi, duygulan ifade etme, kendini tanima ve igsel dengeyi saglama
amactyla miizik, ses ve yaratict uygulamalarin (sarki sdyleme, enstriiman ¢alma, sarki yazma,
dinleme, ses meditasyonlar1) kullanildig1 psikolojik yardim yontemidir.

Miizik, s6zsiiz, zamana bagli, sembolik ve sanatsal bir insan deneyimi ifade bigimidir.

Miizik yalnizca bilince degil, bedene de etki eder:

. Kalp ritmini yavaslatir veya hizlandirir

. Solunumu ve kortizol (stres hormonu) seviyesini etkiler

. Hafiza, duygu ve aciyla iligkili beyin bolgelerini aktive eder
. Viicutta gerginlik bulunan yerleri gevsetir

. Kaygtyi, ac1 diizeyini ve agri kesici ihtiyacini azaltir

. Nabiz hizin1 normallestirir, vb.

Terapide miizik su amaclarla kullanilir:

. Sozciiklerle ifade edilmesi zor olan1 disa vurmak

. Duygusal gerginligi gidermek

. Viicut ve dikkat iizerinde kontrolii yeniden kazanmak
. Kaynaklar1 yeniden harekete gecirmek

Miiziksel sanat terapisi yontemleri
1. Aktif yontemler

Amac: Duygular ifade etmek, gerginligi azaltmak, i¢sel kaynaklar1 harekete gecirmek

Yontem Aciklama Etki
Enstriiman ¢alma Perkiisyon, giiriiltiilii ve etnik | Rahatlama, bedensel
enstriimanlarin kullanim | farkindalik, stresin giderilmesi
Dogaglama Kuralsiz ve degerlendirmesiz | Kendini ifade etme,
anlik miizik tiretimi bilingaltinin agiga ¢ikmasi
Sark1 yazma Kisisel  deneyimi  yansitan | Duygularin farkina varilmasi ve
melodi ve sOzlerin | iglenmesi
olusturulmasi
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2. Alic1 yontemler

Amag: I¢sel durumu incelemek, uyumu yeniden saglamak, imgelere dalmak

Yontem Acgiklama Etki

Miizik dinleme Farkli miizik  parcalarinin | Duygularin  fark  edilmesi,
ardindan duygusal analiz empati geligimi

Miizikal gorsellestirme Miizik esliginde imgeler ve | Bilingaltiyla baglanti,
duygular hayal etme sembollerin ortaya ¢ikmasi

Ses meditasyonlari Ses titresimleriyle calisma: | Derin  gevseme, kayginin
canaklar, gonglar, ambiyans | giderilmesi

3. Kombine yontemler

Amac: Coklu duyusal algiy1 harekete gecirmek, duygular1 farkli yaraticilik bigcimleriyle ifade
etmek

Yontem Acgiklama Etki
Miizik + resim Miizik esliginde resim yapma | Duygularin  gorsellestirilmesi,
blokajlarin giderilmesi
Miizik + bedensel pratikler | Miizikle dans etme, bedenle | Enerji bosalimi, bedenle
temas kurma baglantinin yeniden kurulmasi
Miizik + yaz1 (refleksiyon) Dinleme sonras1 giinliik tutma, | Deneyimin
yazilar yazma kavramsallastirilmasi, soze
dokiilmesi

Miizik terapisi siireci, 6grencilerin diinyay1 “miizikal” bir bakis agisiyla algilamay1 6grenmesini
saglar. Bu, 6grencinin ruhsal deneyimlerini vokal doga¢lamalarla, yasamindaki olaylara
yonelik duygularini seslerle ifade edebilmesini kapsar. Miiziksel terapi sistemi icerisindeki
yaratict gorevler, en etkili yontemlerden biri olmakla birlikte, ayn1 zamanda en zorlayici
uygulamalardandir.

Her tiirlii yaratic1 faaliyet, yasamin zor anlarinda bir kurtulus yoludur. B. Asafyev bir zamanlar
sOyle yazmistir: “Yaraticilifin nesesini en az bir kez yasayan bir insan, yasam deneyimini
derinlestirir ve yalnizca baskalarinin davranislarini taklit eden kisiden psikolojik olarak
farklilasir.” Kendi miiziksel yaratic1 deneyimlerinde dogal ve sosyal olaylar1 kesfeden birey,
kendi dogasin1 ve doga ile toplumla olan ayrilmaz bagini daha derinden kavrar. Iste bu dogadan
ve insanlardan kopuk yasantilarimiz yasam yolculugundaki aci ve kederlerin temelini olusturur.

Miizik dinleme, algilama, miizik yapma, vokal ve nefes terapileri, miiziksel yaratici etkinlikler,
miiziksel telkin formiillerinin uygulanmast — tiim bunlar miizik terapisinin temel
bilesenleridir.

Sonug¢

Miiziksel sanat terapisi, 6grencilerin sadece akademik ve sosyal strese uyum saglamasini degil,
ayn1 zamanda icsel yaratici potansiyellerini agiga ¢ikarmalarini da miimkiin kilan giiglii ve
evrensel bir psiko-duygusal destek aracidir.

Modern ¢agin asir1 bilgi yiiklemesi, kaygi, hiz gibi zorluklar karsisinda bu tiir uygulamalar
giderek daha fazla 6nem kazanmaktadir.
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Miizik terapisi, i¢sel ve digsal dengeyi yeniden kurmaya, akil ve duygular birlestirmeye,
sozciiklerle ifade edilemeyeni ortaya koymaya yardimci olur. Bu sadece psikolojik
rahatsizliklarin 6nlenmesi i¢in degil, ayn1 zamanda duygusal zekanin, farkindaligin ve “kendini
ve baskasini duyabilme” yetisinin gelisimi i¢in de dnemlidir.

Egitim ve genclik gelisimi baglaminda miiziksel sanat terapisi su sekillerde uygulanabilir:

. Dogaclama ve gevseme uygulamalariyla pratik dersler

. Miizik yaratma ogeleri igeren yaratici atolyeler

. Derslerde miiziksel molalar ve nefes egzersizlerinin kullanimi
. Duygusal bosalma amacli sanat seminerleri ve grup egitimleri

Egitmenler ve danigmanlar sunu unutmamalidir: miiziksel sanat terapisi 6grencilerin miizikal
yetenekleriyle ilgili degil, ruhsal sagliklari, agikliklar1 ve ig¢sel zorluklarla giivenli yaratici bir
ortamda basa ¢ikma kapasiteleriyle ilgilidir.

Her seyin dijital, hizli ve yiizeysel hale geldigi bir diinyada, miizik hala derinligin, kendinle
baglantinin ve kelimeler olmadan da duyulmanin canli bir kaynagi olmaya devam etmektedir.
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OZET

Gilinlimiizde, yiiksekdgretim kurumlarinda kapsayict egitim ozellikle 6zel egitim ihtiyaglari
olan Ogrencilerin adaptasyonu ve esit egitim erisimini saglamak i¢in destekleyici bir ortam
yaratilmasi baglaminda biiylik bir 6nem tasimaktadir. Bu konu, toplumda cesitlilige saygi
gosterilmesini, tiim Ogrenicilerin ihtiyaglarina yanit verilmesini ve her Ogrencinin
potansiyelinin tam olarak gelisebilmesi i¢in kosullar saglanmasini icermektedir. Sonug olarak,
kapsayici egitim, giinlimiizde iddiali hedefler ve yeni sorumluluklarla kars1 karsiya
kalmaktadir. Sistematik psikolojik ve pedagojik destek, 6zel egitim ihtiyaglar1 olan 6grencilerin
akademik basarilarin1 ve psikolojik iyilik hallerini 1yilestirdigi gosterilmistir. Bu makalenin
amaci, engelli 6grenciler i¢in optimal kosullar saglama onceligi tasiyan bir ideolojiyi teorik
olarak temellendirmektir. Kapsamli bir destek programinin uygulanmasi, her 6grencinin
potansiyelini gerceklestirebilecegi ve yiliksekogretim taleplerine basariyla adapte olabilecegi
kapsayici bir egitim ortaminin yaratilmasini saglar. Adaptasyon siireci, 6zel ihtiyaclari olan
ogrencilerin iiniversite yasamina tam katilimini, sosyalizasyonlarini ve 0gretim lyeleri ve
arkadaslariyla etkili iletisim kurmalarini kolaylastirir.

Anahtar Kelimeler: psikolojik ve pedagojik destek, dgrenci, kapsayicilik, yiliksekogretim,
engellilik, esit firsatlar, ihtiyaglar.

ABSTRACT

Today, inclusive education in higher education institutions is of particular relevance,
especially regarding the adaptation of students with special educational needs and the creation
of a supportive environment that ensures equal access to education. This issue involves
respecting diversity in society, responding to the needs of all learners, and providing conditions
for the full development of each student's potential. As a result, inclusive education is now
tasked with ambitious goals and new responsibilities. Systematic psychological and
pedagogical support has been shown to improve both the academic performance and
psychological well-being of students with special educational needs. The aim of this article is
to theoretically substantiate an ideology that prioritizes the provision of optimal conditions for
students with disabilities. The implementation of a comprehensive support program enables the
creation of an inclusive educational environment where each student can realize their potential
and successfully adapt to the demands of higher education. The adaptation process facilitates
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the full participation of students with special needs in university life, their socialization, and the
establishment of effective communication with faculty and peers.

Keywords: psychological and pedagogical support, student, inclusion, higher education,
disability, equal opportunities, needs.

Giris

Kiiresel egitim trendleri baglaminda, “bilgi toplumu” yaratilmasi, gelecegin zorluklartyla
basa cikabilecek bir nesil yetistiren, erisilebilir ve kapsayici egitimi saglama ilkesine
dayanmaktadir. Toplumun tiim iiyeleri i¢in egitimde esit erisim temel bir odak noktasi
oldugundan, 6zel egitim ihtiyaclar1 (SEN) olan bireylerin sosyal entegrasyonu ve egitimsel
katilimini kolaylastirmak onemlidir.

Kazakhstan yiiksekdgretim sisteminde, ¢esitli ihtiyaclar1 olan &grenciler su anda
akademik dereceler elde etmektedir. Destekleyici bir ortam yaratmadan ve uygun psikolojik ve
pedagojik yardim saglamadan, kapsayici egitim siirecinde anlamli degisiklikler yapmak
imkansizdir. Bu nedenle, 6zel egitim ihtiyaclari (bundan sonra - SEN &grencileri) olan
ogrencilerin yliksekogretim kurumlarindaki 6gretimi, adaptasyonu, sosyal entegrasyonu ve
psikolojik-pedagojik destegi, onemli akademik ve pratik bir konu teskil etmektedir.

Egitim sisteminde psikolojik ve pedagojik destek, SEN 6grencilerinin egitimi ve gelisimi
icin gerekli sosyo-psikolojik ve pedagojik kosullarin yaratilmasina yonelik diizenlenmis bir
stirectir. SEN 0grencilerinin {liniversite yasamina uyum siireci karmasik ve hayati 6neme
sahiptir. Bu iliski, “anlayigh etkilesim” ilkesine dayanmaktadir ve engeller olmadan
ilerlemelidir [1; s. 115]. Uyum siireci birka¢ asamayi kapsar ve nihayetinde Ogrencinin
akademik ortama basarili bir sekilde entegrasyonu ile sonuglanmali, boylece tam bir egitim ve
mesleki yeterlilik kazanmalidir.

Ozel Egitim Ihtiyaglari (SEN) Olan Ogrencilere Yonelik Psikolojik ve Pedagojik Destek
Saglayan Danigmanlik Merkezlerinin Kurulmasi, Siirekli Destek ve Egitim Seanslarinin
Saglanmasi1 Siddetle Tavsiye Edilmektedir. Pedagojik destek agisindan, ogrencilerin 6zel
ihtiyaclarina gore bireysellestirilmis 6grenme planlar1 gelistirilmesi, etkili iletisim kurulmasi
ve 0zel ders hizmetlerinin diizenlenmesi onerilmektedir. Bu 6nlemler, Kazakistan Cumhuriyeti
Egitim Bakani tarafindan 29 Eyliil 2023 tarihinde yaymmlanan ve &grencilerin 6grenim
stirecinde engel teskil etmeyen bir entegratif egitim alaninin olusturulmasi ve siirdiiriilmesi ile
ilgili olan Bakanlik Karar1 ile uyumludur [2]. Bu, 6zellikle SEN 6grencileri i¢in uzmanlagmis
ogretmenler ve egitim psikologlarinin koordineli ¢alismalarin1 gerektirmektedir. Boyle
profesyoneller, yiiksekogretimde adaptasyon siireci boyunca 6grencilere destek saglar, iletisim
becerilerini gelistirmeye yardimci olur ve ¢esitli zorluklart asmalarina katkida bulunur.

Modern egitim ortaminda, toplumun tiim tiyeleri i¢in esit firsat saglama ilkesi, egitim sisteminin
gelisiminig temelini olusturur. Engelli 6grencilerin egitimi ve gelisimine 6zel bir dnem
verilmektedir, ¢linkii bu d6grenciler genellikle akademik yolculuklarinda fiziksel, psikolojik ve
sosyal engellerle karsilagsmaktadirlar. Bu nedenle, onlara psikolojik ve pedagojik destek
saglamak kritik bir dneme sahiptir.

Engelli 6grenciler i¢in psikolojik ve pedagojik destek, onlarin egitimsel katilimini, sosyal
entegrasyonunu ve kisisel gelisimlerini kolaylastirmay1 amaclayan kapsamli Onlemler
biitliniidiir. Bu siireg, engelli 6grencilerin benzersiz ihtiyaglarini géz oniinde bulundurarak,
onlarin tam akademik, sosyal ve duygusal potansiyellerini gergeklestirmelerine yardime1 olmak
i¢in tasarlanmistir.
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Psikolojik ve pedagojik destek, egitim siirecinin ayrilmaz bir bilesenidir ve engelli
ogrencilerin bireysel ihtiyaglarini karsilayarak, onlarin kapsamli gelisimini saglamay1 hedefler.
Bu tiir destek, sadece akademik basariy1 artirmakla kalmaz, ayn1 zamanda 6zsaygiy1, sosyal
entegrasyonu ve daha genis toplum i¢inde giiglii bir kimlik duygusunu tesvik eder. Bu destegin
temel amaci, engelli 6grencilerin yasam kalitesini iyilestirmek, egitim hakkini korumak ve
onlarin toplumda tam katilimlarin1 kolaylagtirmaktir. Bu sorumluluk yalnizca egitim sistemine
degil, ayn1 zamanda tiim topluma aittir [3].

Egitim siireci, tiim katilimcilardan yiiksek taleplerde bulunmaktadir. Engelli 6grenciler i¢in bu,
olaganiistii bir ¢caba ve entelektiiel ile psikolojik kaynaklarin mobilizasyonunu gerektirir. Diger
paydaslar i¢in — 6gretmenler, akranlar ve personel — ise bu, hosgorii, anlayis ve yardim etme
istekliligi gerektirir, bdylece onlarin ahlaki ve etik ilkelerini test eder. Ancak, bu kosullar ayn1
zamanda kapsayici gruplarla ¢alisan egitimciler i¢in 6nemli zorluklar da sunmaktadir. Engelli
ogrencilerin egitimiyle ilgili psikolojik ve pedagojik 6zellikler genellikle iki ana perspektiften
incelenmektedir: karsilastiklari akademik zorluklar ve bu zorluklari agsmak igin kullanilan
stratejiler. Engelli 6grencilere Ogretim sirasinda karsilagilan spesifik zorluklar, oncelikle
onlarin psikofiziksel 6zelliklerinden kaynaklanmaktadir.

Ozel egitim ihtiyaclar1 olan &grenciler genellikle yeni materyalleri daha yavas dgrenir ve bir
ortamdan digerine geciste Onemli zorluklarla karsilasirlar. E. Martynova monografisinde,
"engelli Ogrenciler i¢in egitim sistemi, sadece fiziksel sinirlamalarini dikkate almakla
kalmamali, ayn1 zamanda onlarin psikolojik, fiziksel ve sosyal 6zelliklerinin uyumlu bir sekilde
gelismesini saglamalidir” [4, s. 68] seklinde vurgulamistir. Cogu arastirmaci, kapsayici
egitimdeki temel ilkenin, fonksiyonel engellerin telafisi veya hafifletilmesi oldugunu kabul
etmektedir. Ancak, egitimciler yalnizca eksiklikler veya tanilar lizerinde degil, ayn1 zamanda
engelli 6grencilerin motivasyon, asir telafi kapasitesi, irade giicli, karakter, azim ve kendini
gelistirme istegi gibi giiclii yanlarina ve olumlu 6zelliklerine de odaklanmalidirlar.
Burianina'nin "6gretim yontemleri her spesifik duruma gore bireysellestirilmelidir" [5, s. 42]
seklindeki goriisii 6zellikle onemlidir. Buradan, kapsayici egitimin temel 6zelliginin 6gretimin
bireysellestirilmesi oldugunu ¢ikarabiliriz. Bu yaklasim, egitim siirecini engelli 6grencilerin
benzersiz Ozelliklerini  dikkate alarak organize etmeyi, onlarin gelisimleri, sosyal
entegrasyonlar1 ve potansiyellerini gergeklestirmeleri i¢in optimal kosullar yaratmay igerir.
Engelli 6grencilere 6gretimin bir diger kritik yonii ise 6gretimin diizeltici odaklanmasidir. Bu,
sadece diizeltici ¢aligmanin igerigini belirlemeyi degil, ayn1 zamanda bu i¢erigin hangi bicimde
elde edilecegini de tanimlamay1 ima eder. Bu nedenle, diizeltici stratejilerin, engelli 6grencilere
ogretimi yonlendiren ve belirleyen kendi 6zel yontemlerine sahip olmalari gerekmektedir. Ozel
pedagojide, 6gretim yontemleri genellikle genel didaktik ve ozel yontemler olarak
siniflandirilmaktadir. B. Tuponogov'a gore, "genel didaktik 6gretim yontemleri yapist i¢inde,
egitim siirecinin diizeltici odaklanmasini belirleyen diizeltici ¢alismalarin belirli tekniklerini
dikkate almak gerekmektedir" [6].

Fiziksel engelli genclere 6gretim yaparken, belirli 6gretim yaklasimlari, islevsel 6zelliklerine
dayal1 olarak dort kategoriye ayrilabilir:

1. Ogrenme bilgilerine erisilebilirligi saglayan yaklasimlar, gérme engelli 6grenciler
icin dokunsal okuma sistemleri ve Braille, isitme engelli 6grenciler icin isaret dili ve
daktiloloji, ayrica akademik is ylikii seviyelerinin adapte edilmesi gibi yontemleri igerir.

2. Ogrenme siirecini organize etmeye yonelik 6zel yaklasimlar, duyusal ve fiziksel
engelleri dikkate alir. Bunlar, egitimsel gorevlerin algoritmalarina doniistliriilmesi ve
ders tasariminda belirli yapisal 6zelliklerin uygulanmasini kapsar.
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3. Egitimsel bilgiyi isleme yonelik mantiksal yaklasimlar, aciklama yapma, modeller
iizerinden benzerlikleri belirleme ve incelenen nesneler ve olgularin erisilebilir
ozelliklerine dayali genelleme yapma gibi yontemleri igerir.

4. Teknik araclar, ozel cihazlar ve ekipmanlarin kullanmmim iceren yaklasimlar,
gorsel veya isitsel bilgileri korunmus duyusal modlara erisilebilir sinyallere doniistiiren
teknolojiler, hareket koordinasyonuna yardimei olan araglar ve gorsel, dokunsal, isitsel
ya da diger algilama bigimlerini gelistiren cihazlar1 kapsar.

Bu smiflandirma, tek bir 6gretim yaklagiminin birden fazla 6gretim yontemine entegre
edilebilecegini vurgulamaktadir. Dahasi, egitimsel hedefler ve igerik dogrultusunda, bu
yaklagimlar bireysel 6grenme ihtiyaclarint karsilamak amaciyla cesitli sekillerde esnek bir
sekilde birlestirilebilir [7].

Engelli 6grencilere psikolojik ve pedagojik destek saglanmasi ve onlarla ¢alisirken ¢esitli
destek bi¢imlerinin kullanilmasi olduk¢a 6nemli bir konudur. Pedagojik ve psikolojik destek
ile yardim kavramlari siklikla esanlamli olarak kabul edilse de anlamlar1 farklidir. Psikolojide
destek, dogrudan yakinlik olmaksizin dolayli olarak sunulabilirken, yardim, bireyin kendi
basima tistesinden gelemeyecegi bir zorlukla karsilastiginda dogrudan etkilesimi gerektirir.
Pedagojik destek, hem oOnleyici hem de tepki veren bir yardim bi¢imi olarak goriilmeli ve
engelli 6grenciler i¢in egitim ortaminda temel bir kaynak olarak degerlendirilmelidir. Bu, bu
ogrencilerin 6grenme slirecinde karsilastiklar1 zorluklar1 agmalarina yardimci olmak igin
tasarlanmig bir araclar sistemini olusturur. Pedagojik destegin 6zi, bireyin kisiliginin 6ziine
derin bir etki yapmasidir. Bu siire¢, anlayis ve kabul etme, 6zel 6gretim stratejilerinin
uygulanmasi ve 6grencilere, zorlu durumlarla basa ¢ikmak ve kendilerini gelistirmek igin
mekanizmalar ve yontemler kazandirilmasii igerir. Pedagojik destegin uygulanmasinda,
engelli 6grencilerin 6z-yonlendirmelerini, 6z-gelisimlerini tesvik etmeye ve 6zerkliklerini
desteklemeye vurgu yapilir. Pedagojik destek, bireylerde 6zgiiven duygusu uyandiran, onlari
gerekli ve Onemli hissettiren, ve Ogretmenlerden alinan destegin deneyiminin 6znel
icsellestirilmesini tesvik eden karmasik bir bilgi bigimidir.

Sonu¢

Ozel egitim gereksinimi olan (OEG) o6grencilerin yiiksekdgretim kurumlarma uyum
saglamalarinin temel hedeflerinden biri, psikolojik ve pedagojik destegin saglanmasidir. Bu
destek, yalnizca akademik basariy1 kolaylastirmakla kalmaz, ayn1 zamanda kisisel gelisimi
tesvik eder, 6zsaygiy1 artirir ve dgrencilerin toplumda hak ettikleri yeri bulmalarina yardimci
olur. Bu nedenle, egitim kurumlar1 her 6grencinin bireysel ihtiyaclarina yanit veren kapsayici
bir ortam yaratmaya 6zel bir 6nem gdstermelidir.

Kapsayici egitim sadece bir 6gretim stireci degildir—adalet ve esitlik ilkelerine dayali bir
toplum kurma yolunda 6nemli bir adimdir. Bu tiir bir destek sayesinde engelli 6grenciler
yasamlarinda yeni firsatlar kesfedebilir ve topluma anlamli katkilarda bulunabilirler. Cagdas
insancil psikoloji perspektifinden bakildiginda, bireyin 6znesine vurgu yapilir ve bu, kisisel
gelisimi olumlu sekilde etkiler. Psikolojik destek, bireyin olusumunu ve gelisimini
kolaylagtirmay1 amaglayan ¢ok yonlii bir siirectir; burada destek saglayici, yardima ihtiyaci olan
ogrenciye bir arkadas, miittefik veya dost olur. Boylece, egitim siirecindeki tiim katilimcilar
arasindaki karmasik ve ¢ok yonlii etkilesimleri ele alarak, kapsayict egitim, destekleyici ve
esitlik¢i bir 6grenme ortaminda temel hedeflerine ulasmak icin gerekli kosullar1 olusturur.

134



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

Kullanilan Literatiir Listesi

1.

Odintsova, M.A., Kuzmina, E.I., Aleksandrova, L.A., & Lazareva, V.M. (2019).
Universitelerde Engelli Ogrenciler Igin Kapsayici Egitim Ortaminda Psikolojik ve
Pedagojik  Destek. Psikolojik-Egitimsel ~ Calismalar,  11(3),  114-127.  doi:
10.17759/psyedu.2019110310.

Kazakistan Cumhuriyeti Egitim ve Bilim Bakani’nin 12 Ocak 2022 tarihli ve 6 sayili
Karari, Okul Oncesi, Ortadgretim, Teknik ve Mesleki, Yiiksekogretim ve Ek Egitim
Kurumlarinda Psikolojik ve Pedagojik Destek Saglanmasina Yonelik Kilavuzlarin
Onaylanmasi. [Elektronik kaynak].
Erisilebilir: https://adilet.zan.kz/kaz/docs/V2200026513 (Erisim: 2 Aralik 2023).

Vygotsky, L.S. (2018). Egitim Pedagojisinin Tanimlanmasi. L.S. Vygotsky'nin En Tam
Eserler Toplami. Moskova: LitRes, 238 sayfa.

Martynov, E.G. (2022). Etkilesim Organizasyon Sistemleri I¢in Kullanilan Pedagojik
Teknolojiler. Moskova: M.V. Lomonosov Konferansi Bildirileri.

Burenina, E.E. (2019). Genel Egitim Kurumlarinda Pedagojik Calisanlarin Kapsayiciligi
Uygulamak I¢in Hazirligi. Moskova, 147 sayfa.

Tuponogov, B.K. (2009). M.I. Zemtsova Okulu ve Tyfloloji Biilteni, Say1 1, 4-9.

Voronina, Y.O. (2012). Engelli Cocuklarin Entegrasyonu ve Sosyal Uyumu. Okul Oncesi
Egitim Geligimi Sorunlari, Say1 1, Saint Petersburg, 215-217 sayfalar.

135


https://adilet.zan.kz/kaz/docs/V2200026513

INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

SPOR BIiLIMLERI FAKULTESIi OGRENCILERINiN BAGIMLILIK BENZERIi
YEME DAVRANISLARI DUZEYLERININ DEGERLENDIRILMESI

Dog¢. Dr. Erdil DURUKAN

Balikesir Universitesi, Spor Bilimleri Fakiiltesi, Antrendrliik Egitimi Anabilim Dali, Balikesir,
Tiirkiye. ORCID ID: https://orcid.org/0000-0002-1627-1388

Pmnar OZKAN

Balikesir Universitesi, Saglik Bilimleri Enstitiisii, Beden Egitimi ve Spor Anabilim Dal1, Balikesir,
Tiirkiye. ORCID ID: https://orcid.org/0000-0002-4418-4249

Nida TURGUT

Balikesir Universitesi, Saglik Bilimleri Enstitiisii, Beden Egitimi ve Spor Anabilim Dal1, Balikesir,
Tiirkiye. ORCID ID: https://orcid.org/0000-0001-7189-6172

OZET

Bu calisma, spor bilimleri fakiiltesi 6grencilerinin bagimlilik benzeri yeme davranislari
diizeylerini degerlendirmeyi amaglamaktadir. Balikesir Universitesi Spor Bilimleri
Fakiiltesi’nde 6grenim goren, 101 kadin 133 erkek olamk {izere toplam 234 goniillii 6grenci
calismaya katilmigtir. Betimsel nitelikli tarama modeli yontemi kullanilarak yiiriitiilen
calismada katilimcilar kolayda oOrnekleme yontemi kullanilarak c¢alismaya alinmustir.
Goniilliilik esas alinarak Google Form {iizerinden yapilan ¢evrimigi anket araciligr ile veriler
toplanmistir. Arastirma verilerinin elde edilmesinde arastirmaci tarafindan olusturulmus
demografik bilgi formu, Bagimlilik benzeri yeme davraniglarii degerlendirmek amaciyla
Ruddock, Christiansen, Halford ve Hardman (2017) tarafindan gelistirilen, Demir, Bektas,
Demir ve Bektas (2020) tarafindan Tiirk¢e’ye uyarlanmis ve gecerlik-giivenirlik ¢alismasi
gergeklestirilmis  Olgek kullanilmistir. Verilerin analizinde SPSS 26 paket programi
kullanilmistir. Yapilan analizler, verilerin normal bir dagilima sahip oldugunu gostermistir.
Verilerin analizinde istatistiksel yontem olarak Bagimsiz Gruplarda T Testi, Tek Yonli
Varyans Analizi ve Post-hoc testlerden Bonferroni Testi kullanilmigtir. Bu bulgular, bagimlilik
benzeri yeme davranislarinin 6grencilerin yas, cinsiyet ve spor yapma aligkanliklariyla daha
fazla iliskili oldugunu, ancak smf diizeyinin bu davraniglar {izerinde belirgin bir etkisi
olmadigimi gostermektedir. Bu sonug, bagimlilik benzeri yeme davramiglarini etkileyen
faktorlerin daha cok kisisel Ozellikler ve yasam tarziyla iligkili oldugunu, akademik simif
diizeyinin ise bu davranislar agiklamakta siirli bir rol oynadigini ortaya koymaktadir. Spor
egitimi alan 6grencilerin daha dengeli ve cesitli bir beslenme aligkanlig1 gelistirebilmeleri i¢in
farkindalik programlarinin ve beslenme egitiminin artirilmasinin  gerekliligi 6nem arz
etmektedir. Ozellikle yogun antrenman programlara sahip bireylerde, yeni ve dengeli
besinlerin kabul edilebilirligini artirmaya yonelik yaklasimlar 6nemlidir. Ayrica, bireysel
farkliliklar dikkate alinarak hazirlanan 6zel diyet planlarinin sporcularin performansini ve genel
yasam Kkalitesini artiracagi diisiiniilmektedir. Bu baglamda, besin bagimlilik benzeri yeme
davraniglar1 olumsuz etkilerini en aza indirmek i¢in bireylere yonelik destekleyici stratejiler
gelistirilmesi, spor bilimleri egitimi ve uygulamalarina katki saglayabilir.

Anahtar Kelimeler: Bagimlilik benzeri yeme davranislari, Spor, Egitim
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ABSTRACT

This study aims to evaluate the levels of addiction-like eating behaviors among students of the
Faculty of Sport Sciences. A total of 234 voluntary students—101 female and 133 male—
enrolled at the Faculty of Sport Sciences at Balikesir University participated in the study. The
research was conducted using a descriptive survey model, and participants were selected
through a convenience sampling method. Data were collected via an online questionnaire
distributed through Google Forms, based on voluntary participation. For data collection, a
demographic information form developed by the researcher was used alongside a scale
designed to assess addiction-like eating behaviors. This scale was originally developed by
Ruddock, Christiansen, Halford, and Hardman (2017), and later adapted into Turkish by Demir,
Bektas, Demir, and Bektas (2020), with its validity and reliability confirmed. The data were
analyzed using SPSS version 26. The analyses indicated that the data followed a normal
distribution. Statistical methods employed included Independent Samples t-Test, One-Way
Analysis of Variance (ANOVA), and Bonferroni post-hoc tests. The findings suggest that
addiction-like eating behaviors are more closely associated with variables such as age, gender,
and physical activity habits, whereas academic year level does not appear to have a significant
effect on these behaviors. This result implies that such behaviors are more influenced by
personal characteristics and lifestyle factors, with academic class level playing a limited role in
explaining them. In this context, enhancing awareness programs and nutritional education is
essential to help students receiving sports education develop more balanced and diverse eating
habits. Especially for individuals engaged in intensive training programs, approaches that aim
to increase the acceptability of novel and balanced foods are of particular importance.
Additionally, personalized dietary plans that consider individual differences are believed to
contribute positively to athletes’ performance and overall quality of life. Accordingly, the
development of supportive strategies tailored to individuals may help minimize the negative
impacts of addiction-like eating behaviors and contribute to the field of sports science education
and practice.

Keywords: Addiction-like eating behaviors, Sports, Education

GIRIS

Bagimlilik benzeri yeme davranislari, bireylerin yiyecekleri asirt miktarda ve kontrolsiiz bir
sekilde tiikettikleri, bunun yaninda psikolojik, duygusal ya da c¢evresel faktorlerden
kaynaklanan yeme diirtiilerine karsi koymada zorlandiklar1 bir durumu tanimlar (Ozdemir,
2019). Bu davranis, genellikle stres, depresyon veya anksiyete gibi psikolojik durumlarla
iliskilidir. Ayrica, yiyeceklerin rahatlatici bir etki sundugu diisiincesi, bagimlilik benzeri yeme
davranislarini tetikleyebilir ve kisilerin asir1 yeme egilimlerini artirabilir (Meyer ve ark., 2020).
Ozellikle sporcular ve spor bilimleri 6grencileri, bedensel goriiniimleri ve performanslar
iizerinde siirekli bir kontrol saglama ¢abasi i¢inde olduklari i¢in, yeme aligkanliklarinda bu tiir
bagimlilik benzeri davranislar daha fazla goriilebilir (Senol ve Yilmaz, 2017).

Bagimlilik benzeri yeme davraniglari, istah diirtiisii ve diisiik diyet kontrolii gibi iki ana alt
kategoriden olusmaktadir. Istah diirtiisii, bireylerin yemeye devam etmelerini saglayan igsel bir
tetikleyici olarak tanimlanirken, diisiik diyet kontrolii, yeme aligkanliklarin1 denetlemekte
yasanan zorluklari ifade eder (Demir ve ark., 2020). Spor bilimleri 6grencileri, sik1 akademik
programlar ve yogun antrenmanlarla birlikte, beslenme aligkanliklarini dogru bir sekilde
yonetmekte zorlanabilirler. Bu &grenciler, hem sportif bagarilar1 hem de estetik hedefler
dogrultusunda sik¢a viicutlarini kontrol etme cabasi igerisine girerler. Ancak, bu baskilar,
bagimlilik benzeri yeme davraniglarinin ortaya ¢ikmasina yol agabilir (Ozdemir, 2019).
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Yeme davranislar1 yalnizca biyolojik faktorlerle degil, ayn1 zamanda sosyal ve psikolojik
etmenlerle de sekillenir. Ornegin, gevresel faktorler, kisisel deneyimler ve toplumsal normlar,
bireylerin yeme aliskanliklar1 iizerinde onemli bir etkiye sahiptir. Colak (2017), toplumsal
baskilarin, 6zellikle kadinlar {izerinde belirgin etkiler yarattigini ve bu baskilarin bagimlilik
benzeri yeme davranislarini koriikleyebilecegini vurgulamaktadir. Kadinlar, erkeklere kiyasla
viicut imajlar1 konusunda daha fazla baskiya maruz kalmakta ve bu durum, yeme davranislarini
dogrudan etkileyebilmektedir (Kara ve Ozdemir, 2019). Bu baglamda, 6zellikle geng kadinlar,
digsal goriiniimlerine dair toplumsal algilar nedeniyle viicutlarini kontrol etme ¢abasinda daha
fazla yer alirlar.

Yas faktorii de bagimlilik benzeri yeme davraniglarinin olusumunda 6nemli bir rol oynar. Geng
bireylerde, sosyal ¢evrelerinden ve toplumsal baskilardan gelen stresle basa ¢ikma yontemleri
yetersiz olabilir, bu da bagimlilik benzeri yeme davranislarinin daha belirgin olmasina yol agar
(Colak, 2017). Bununla birlikte, yas ilerledikce ve deneyimler arttikga, bu tiir yeme
davraniglarini kontrol etme yetenegi artabilir. Ayrica, spor yapma durumu da bagimlilik benzeri
yeme davraniglar1 lizerinde 6nemli bir etkiye sahiptir. Sporcular, genellikle saglikli beslenme
ve fiziksel sagliklarini koruma amaci giiderken, bazen performans kaygilar1 ve ¢evresel baskilar
nedeniyle yeme aligkanliklarinda zorluklar yasayabilirler (Sar1 ve Cinar, 2016). Bu agidan, spor
yapan bireyler, spor yapmayan bireylere gore daha fazla disiplinli olabilirler, ancak yine de
psikolojik etmenler nedeniyle asir1 yeme davraniglar: gosterebilirler.

Spor bilimleri fakiiltesi Ogrencileri, hem akademik hem de sportif basar1 hedeflerine
ulasabilmek i¢in yeme davraniglarini dikkatle kontrol etmelidirler. Ancak, bu 6grencilerin
bagimlilik benzeri yeme davraniglari ile ilgili yasadiklar1 zorluklar, fiziksel sagliklarinin yani
sira sportif performanslarii da olumsuz yonde etkileyebilir. Bu nedenle, spor bilimleri
ogrencilerinin bagimlilik benzeri yeme davranislari ile ilgili incelemeler yapmak, sagliklarini
koruma ve daha iyi performans gosterme adina kritik 6neme sahiptir (Senol ve Yilmaz, 2017).
Ayrica, sporcularin yeme davraniglarini kontrol etmeleri, onlarin viicutlarini ideal sekilde
yonetme isteklerinden kaynaklanabilir, ancak bu durum bazen asir1 yeme davraniglarini
tetikleyebilir. Bu baglamda, spor yapan bireylerin bagimlilik benzeri yeme davranislar ile
karsilagsma riskleri de mevcuttur.

Bu alanda yapilan arastirmalar incelendiginde, bagimlilik benzeri yeme davranislarinin farklh
boyutlarina dair bircok calisma oldugu goriilmektedir (Demir ve ark., 2020; Demirtas ve
Yilmaz, 2021; Giindiiz ve Arslan, 2021; Ozdemir ve Y1ldiz, 2021; Acar ve Caliskan 2022; Kaya
ve Kizil, 2022). Bu ¢alismanin amaci, spor bilimleri fakiiltesi 6grencilerinin bagimlilik benzeri
yeme davraniglarinin, cinsiyet, yas, okuduklar1 boliim ve spor yapma durumlarina gére nasil
farklilagtigimi incelemek ve literatiire katki saglamaktir. Calisma, bu Ogrencilere yonelik
saglikli beslenme stratejilerinin belirlenmesi agisindan 6nemli bir veri kaynagi olusturmayi
amaclamaktadir.

YONTEM
Arastirma Modeli

Bu arastirma, Spor Bilimleri Fakiiltesi 6grencilerinin bagimlilik benzeri yeme davraniglari
diizeylerini incelemeyi amacglayan ve betimsel nitelikteki bir tarama modeline dayanan bir
caligmadir. Betimsel tarama modeli, bir evrenin mevcut durumunu ve 6zelliklerini inceleyerek
belirlemeye yonelik bir arastirma yontemidir. Bu yaklasimda, arastirmacilar genellikle gézlem,
anket veya soru formlar1 gibi araglar kullanarak, inceleme yapilan olguyu ayrintili bir bicimde
tanimlamay1 hedeflerler. Bu tiir arastirmalar, genellikle genis bir 6rneklem grubundan veri
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toplayarak ve elde edilen sonuglari daha biiylik bir popiilasyona genelleyerek yapilan
caligmalardir (Blyiikoztiirk ve ark., 2018).

Arastirma Grubu

Arastirmanin  &rneklemi, 2024-2025 egitim Ogretim yilinda Balikesir Universitesi Spor
Bilimleri Fakiiltesinde 6grenim goren ve goniillii katilim esasina dayali olarak belirlenen,
kolayda ornekleme yontemiyle secilen 234 Ogrenciden olusmaktadir. Katilimcilarin
demografik bilgileri asagida sunulmustur.

Tablo 1. Katilimcilarin Sosyo-demografik 6zellikleri

Degiskenler Toplam
n %
Cinsiyet Kadin 101 43,2
Erkek 133 56,8
Yas 18-21yas 113 48,3
22> yag 121 51,7
Spor Yapma Takim sporlart 94 40,2
Durumu Bireysel sporlar 94 40,2
Spor Yapmiyor 46 19,7
Boliim Beden Egitimi Ogr. 74 31,6
Spor Yoneticiligi 79 33,8
Antrenorliik Egitimi 81 34,6
Siif Diizeyi 1.smmf 44 18,8
2.s1mmf 69 29,5
3.smmf 48 20,5
4. s1mf 73 31,2
Toplam 234 100

Katilimcilarin, %43.2°si kadin, %56.8°1 erkektir. Katilimcilarin %48.3°1 18-21 yas grubunda
iken, %51.7’s1 22 yas ve lizeri grubunda olup, %40.2’sinin brans1 takim sporlari, %40.02’inin
bransi bireysel sporlar ve %19.7’si spor yapmamaktadir. Katilimcilarin %31.6’s1 beden egitimi
ogretmenligi, %33.8’1 spor yoneticiligi ve %34.6’s1 antrenorliik egitimi boliimii okumaktadir.
Ayrica katilimeilarin %18.8°1 1.smif, %29.5°1 2.smif, %20.5’1 3.smn1f ve %31.2’s1 4. sinifta
ogrenim gérmektedir.

Veri Toplama Yontemi

Arastirma verileri, demografik bilgi formu ve Bagimlilik Benzeri Yeme Davramslar1 Olgegi
kullanilarak toplanmuigtir.

Bagimlilik Benzeri Yeme Davranislar: Olcegi

Bagimlilik benzeri yeme davraniglarii degerlendirmek amaciyla Ruddock, Christiansen,
Halford ve Hardman (2017) tarafindan gelistirilen 6l¢ek, Demir, Bektas, Demir ve Bektas
(2020) tarafindan Tiirk¢eye uyarlanmis ve gecerlik-glivenirlik ¢aligmasi gerceklestirilmistir.
Yanitlar, besli Likert tipi bir 6lgek ilizerinde derecelendirilmektedir. 6, 11, 12, 13 ve 14.
maddeler ters puanlanmaktadir. Degerlendirme, toplam puan {iizerinden yapilmakta olup
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herhangi bir kesme noktas1 bulunmamaktadir. Yiiksek puanlar, bireyin daha fazla bagimlilik
benzeri yeme davranisi sergiledigini gdstermektedir. Olgegin giivenirlik analizi sonucunda,
orijinal ¢alismada Cronbach alfa katsayis1 0.70 olarak hesaplanmistir. Mevcut ¢alismada
crombach alfa katsayisi 0.88 olarak hesaplanmis olup, 6l¢ek yiiksek derecede gilivenilirdir.

Verilerin Analizi

Veri analizi, SPSS 26.0 (Statistical Package for Social Sciences) yazilimi ile
gerceklestirilmistir. Arastirmaya katilan Spor Bilimleri Fakiiltesi dgrencilerinin demografik
ozellikleri, yiizde ve frekans degerleriyle sunulmustur. Katilimcilarin Bagimlilik Benzeri Yeme
Davranislar1 Olgegine ait toplam puanlari, betimleyici istatistikler kullanilarak (ortalama ve
standart sapma) hesaplanmustir.

Bagimlilik Benzeri Yeme Davranislar1 Olgeginden elde edilen toplam puanlar arasinda cinsiyet
ve yas degiskenlerine gdre anlamli bir fark olup olmadigm belirlemek igin Bagimsiz Orneklem
T-testi kullanilmistir. Ayrica, 6grenim goriilen boliim, sinif diizeyi ve spor yapma durumu gibi
degiskenlere gére Bagimlilik Benzeri Yeme Davranislar1 Olgegi toplam puanlarinda anlamli
bir fark olup olmadigini incelemek amaciyla Tek Yonlii Varyans Analizi (ANOVA)
uygulanmistir.

BULGULAR
Tablo 1. Katilimcilari Bagimlilik Benzeri Yeme Davranislar1 Olgeginden Aldiklar1 Ortalama
Puanlar
Olcekler N Min Max X SD  Skewness Kurtosis
Bagimhlik Benzeri 234 33.72 6348 46.85 5.79 0.44 0.18

Yeme Davranislar:

Tablo 1 incelendiginde, katilimcilarin Bagimlilik Benzeri Yeme Davranislar1 Olgeginden
aldiklar1 puan ortalamasi (x=46.85) olarak tespit edilmistir.

Aragtirma verilerinin normal dagilima uygunlugu, basiklik (kurtosis) ve ¢arpiklik (skewness)
degerleri incelenerek degerlendirilmistir. Bagimlilik Benzeri Yeme Davranislari Olgegi'ne
iliskin hesaplamalar sonucunda, basiklik degeri 0.44, c¢arpiklik degeri ise 0.18 olarak
belirlenmistir. Bu degerlerin -1 ile +1 araliginda bulunmasi, 6l¢ek verilerinin normal dagilim
varsayimini karsiladigini gostermektedir (George ve Mallery, 2010). Bu sonuglara gore
arastirma verilerinin analizinde parametrik testler kullanilmistir.
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Tablo 2. Bagimlilik Benzeri Yeme Davranislar1 Olceginden Alinan Ortalama Puanin Cinsiyet
Degiskenine Gore T-Testi Sonuglar

Olcekler Cinsiyet N X SD t p
Kadin 101 49.58 5.21 6.87  0.00**
Bagimhilik Benzeri Yeme
Davranislan
Erkek 133 44.79 5.35
Toplam 234

p<.05

Cinsiyet degiskenine gore bagimlilik benzeri yeme davranislari diizeylerinde istatistiksel olarak
anlamli bir farklilik oldugu belirlenmistir (p < 0.05).

Tablo 3. Bagimlilik Benzeri Yeme Davranislar1 Olgeginden Alinan Ortalama Puanin Yas
Degiskenine Gore T-Testi Sonuglari

Olcekler Yas N X SD t p
18-21 113 48.59 542 4.61 0.00**
Bagimhlik Benzeri Yeme
Davranislan
22 ve lizeri 121 45.24 5.67
Toplam 234

p<.05

Yas degiskeni dikkate alindiginda, katilimecilarin bagimhilik benzeri yeme davranis
diizeylerinde anlamli1 bir farklilik tespit edilmistir (p < 0.05).

Tablo 4. Bagimlilik Benzeri Yeme Davranislar1 Olgeginden Alian Ortalama Puanin Boliim
Degiskenine Gore One-Way Anova Sonuglari

Olcekler Boliim N X SD F P
B.E.S.O. 74 47.64 5.71
Bagimhihk S.Y. 79 47.08 5.85 1.82 0.16
Benzeri Yeme A.E. 81 45.92 5.74
Davranislan Toplam 234 46.85 5.79
p<.05

Tablo 4 incelendiginde; Bagimlilik Benzeri Yeme Davraniglart diizeyinin sif diizeyi
degiskenine gore anlaml bir farklilik gdstermedigi belirtilebilir p>0,05.

141



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

Tablo 5. Bagimlilik Benzeri Yeme Davranislar1 Olceginden Alinan Ortalama Puanin Sinif
Diizeyi Degiskenine Gore One-Way Anova Sonuglari

Olcekler Sinif Diizeyi N X SD F P
1.Smf 44 46.67 6.02
5 2.Smif 69 47,07 6.13
Bgigelrr?;l(lél;e 3.Smif 48 46,30 4.68 0.24 0.86
Davramslar: 4. Smf 73 47,13 6.05
Toplam 234 46,85 5.79

p<.05

Tablo 5 dikkate alindiginda; Bagimlilik Benzeri Yeme Davranislart diizeyinin sinif diizeyi
degiskenine gore anlamli bir farklilik gdstermedigi belirtilebilir p>0,05.

Tablo 6. Bagimlilik Benzeri Yeme Davranislar1 Olgeginden Alinan Ortalama Puanin Spor
Yapma Durumu Degiskenine Gore One-Way Anova Sonuglari

Olcekler Spor Yapma N X SD F P Post
Durumu Hock
Takim 94 45,13 4.06
Sporlar1 (1) Tamhane
Bireysel 94 44,52 4.27
Bagimhilhik Sporlar (2) 118.01 0.00** 3>1>2
Benzeri Yeme Spor 46 55,14 3.74
Davranislar Yapmiyorum
3)
Toplam 234 46,85 5.79
p<.05

Tablo 6 dikkate alindiginda; Bagimlilik Benzeri Yeme Davraniglar1 diizeyinin spor yapma
durumu degiskenine gore anlaml bir farklilik gosterdigi sdylenebilir p<0,05. Spor yapmayan
katilimcilarin brang1 takim sporlart olanlardan, bransi takim sporlar1 olanlarin bransi bireysel
sporlar olan katilimcilardan bagimlilik benzeri yeme davranisi diizeyleri daha ytiksektir.

TARTISMA SONUC

Bu arastirmanin amact, spor bilimleri fakiiltesinde egitim goren 6grencilerin bagimlilik benzeri
yeme davraniglar1 diizeylerini, cinsiyet, yas, boliim, siif diizeyi ve spor yapma durumu gibi
cesitli faktorler agisindan incelemektir. Aragtirmaya 234 kisi alinmis olup elde edilen bulgular,
literatiirdeki mevcut c¢alismalarla karsilagtirilarak, bagimlilik benzeri yeme davranislarini
etkileyen farkli degiskenlerin rolii ele alinmistir.

Arastirma bulgulari, kadinlarin bagimlilik benzeri yeme davraniglarinin erkeklere kiyasla daha
yiksek oldugunu gostermektedir. Bu bulgu, daha 6nce yapilan ¢alismalarda kadinlarin yeme
bozukluklarina ve bagimlilik benzeri yeme davranislarina daha yatkin olduklar1 yoniindeki
bulgularla tutarlidir. Ornegin, Ruddock ve arkadaslarinin (2017) calismasinda, kadinlarin yeme
davraniglarinda erkeklere oranla daha fazla egilim gosterdikleri ifade edilmistir. Ayrica, Demir
ve diger arastirmacilar (2020) tarafindan Tiirk¢ceye uyarlanan bu Olcekle yapilan bir baska
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arastirmada da kadinlarin yeme davranisi diizeylerinin daha yiiksek oldugu gozlemlenmistir.
Kadinlardaki bu artmis yeme davranisi diizeyinin, toplumsal cinsiyet normlar1 ve giizellik
algilarmin yarattig1 psikolojik baskilarla iligkili oldugu soylenebilir. Literatiir taramasinda,
kadinlarin toplumsal normlar ve giizellik baskilarinin etkisiyle beden algilarinin daha fazla
sekillendigi ve bunun da yeme davraniglarini etkileyebilecegi vurgulanmistir (Giil, 2018;
Yilmaz, 2019). Ornegin, Giil (2018), estetik kaygilarin etkisiyle kadinlarin yeme davranislarmi
daha fazla diizenleme egiliminde olduklarini belirtmistir. Yilmaz (2019) ise, toplumsal
baskilarin kadinlarin bedensel algilarini etkileyerek yeme davranislarini olumsuz bir sekilde
sekillendirdigini vurgulamistir. Ancak, bazi ¢alismalarda cinsiyetin bagimlilik benzeri yeme
davramslari {izerindeki etkisinin sinirli oldugu belirtilmistir. Ornegin, Smith ve Brown (2015)
kiiltiirel faktorlerin ve toplumsal baskilarin, cinsiyetten bagimsiz olarak yeme davraniglarini
sekillendirdigini ve bu nedenle kadinlar ile erkekler arasinda belirgin bir fark olmadigini ileri
stirmiislerdir. Johnson ve Wilson (2016) da toplumsal baskilarin hem erkekler hem de kadinlar
iizerinde benzer etkiler yarattigini, dolayisiyla cinsiyetin yeme davranislari tizerindeki etkisinin
sinirli oldugunu ifade etmislerdir. Bu sonuglar, cinsiyetin yeme davranislari izerindeki etkisinin
sadece toplumsal baskilarla degil, ayn1 zamanda bireysel ve Kkiiltiirel farkliliklarla da
sekillendigini géstermektedir.

Yas ile bagimlilik benzeri yeme davraniglari arasindaki iliski incelendiginde, yas arttik¢a yeme
davraniglarinin azaldigi goézlemlenmistir. Bu bulgu, Ruddock ve arkadaglarimin (2017)
bulgulariyla paralellik gostermektedir. Yagin artmasiyla birlikte, bireylerin psikolojik ve
duygusal olgunlasmalarinin, yeme davraniglarin1 diizenlemede daha etkili olabilecegi
diistiniilmektedir. Ayrica, yasam deneyimlerinin artmasiyla birlikte, bireylerin yeme
davraniglarini kontrol altina almay1 daha iyi 6grendikleri ve bunun sonucunda bagimlilik
benzeri yeme davranislarinin azaldigi one siiriilebilir. Demir ve arkadaslari (2020), yasin
bagimlilik benzeri yeme davranislari iizerinde anlamli bir azalma sagladigini belirtmislerdir.
Yilmaz (2017)’da yaptig1 calismasinda, yasla birlikte bireylerin daha fazla 6z denetim
gelistirdigini ve bu durumun yeme davraniglarini daha saglikli bir sekilde yonlendirmelerine
yardime1 oldugunu ifade etmistir.

Spor yapma durumu, bagimlilik benzeri yeme davranislar lizerinde 6nemli bir etkiye sahip
olmustur. Arastirma bulgulari, spor yapan bireylerin bagimlilik benzeri yeme davranislar
diizeylerinin, spor yapmayanlara gore anlamli derecede daha diisiik oldugunu ortaya
koymaktadir. Bu sonug, sporun hem fiziksel hem de psikolojik yararlari ile iliskilidir. Ozellikle,
diizenli fiziksel aktivitenin, bireylerin beden algilarin1 gili¢lendirmeleri ve yeme davraniglarin
daha saglikli bir sekilde diizenlemeleri tizerinde olumlu etkiler yarattig1 diistiniilmektedir. Spor
yapan bireylerin, viicutlarini tanimalari, saglikli yasam tarzlarina uyum saglamalar1 ve stresle
basa ¢ikma becerilerinin artmasi, bagimlilik benzeri yeme davranislarinin engellenmesine
yardimci olabilir.

Spor yapan bireylerin daha dengeli bir beslenme diizenine sahip oldugu ve bagimlilik benzeri
davraniglardan daha az etkilendikleri belirtilmistir (Colak, 2019; Kara, 2018). Spor yapmayan
bireylerde ise, yeme davraniglar1 iizerinde kontrol kaybi yasanmasi ve bunun sonucunda
bagimlilik benzeri davraniglara daha yatkin olunmasi olasiligi bulunmaktadir.

Bu c¢aligmada, boliim (beden egitimi 6gretmenligi, spor yoneticiligi, antrenorliik) ve smif
diizeyi (1., 2., 3. ve 4. smif) degiskenleri ile bagimlilik benzeri yeme davranislar1 arasinda
anlaml bir fark bulunmamistir. Bu bulgu, literatiirdeki baz1 caligmalara ters diismektedir.
Ormegin, Ruddock ve arkadaslarinin (2017) arastirmalarinda, farkli akademik alanlardaki
ogrencilerin yeme davranislarinda anlamli degisiklikler goézlemlenmistir. Benzer sekilde,
Dakan ve arkadaslar1 (2019), akademik boliimiin 6grencilerin yeme davraniglarini etkiledigini
ve boliim bazinda farkliliklarin olustugunu belirtmislerdir. Ancak bu c¢alismada, bolim veya
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sinif diizeyine bagli olarak yeme davranislarinda belirgin bir fark gézlemlenmemesi, bu
degiskenlerin bagimlilik benzeri yeme davranislari iizerinde daha az etkisi oldugunu ve diger
faktorlerin bu davraniglar iizerindeki etkisinin daha gii¢lii olabilecegini diisiindiirmektedir
(Kara, 2018; Yilmaz ve Aslan, 2018). Bolim ve sif diizeyine gore herhangi bir farklilik
gozlemlenmemesi, 6grencilerin egitim siliregleri boyunca benzer psikolojik, akademik ve sosyal
streslerle karsilasiyor olmalarindan kaynaklaniyor olabilir. Her ne kadar spor bilimleri
ogrencileri farkli bolimlerden (beden egitimi 6gretmenligi, spor yoOneticiligi, antrendrliik)
olussa da, bu boliimlerin igeriklerinin ve dgrencilerin aldig1 egitimin bagimlilik benzeri yeme
davraniglar1 tizerinde belirgin bir etkisi olmamaktadir. Akbulut ve Arslan (2017), {iniversite
ogrencilerinin egitim siiregleri boyunca benzer diizeyde stresle karsilastiklarini ve bu durumun
yeme davraniglar tlizerinde benzer etkiler yarattigini ifade etmistir. Ayrica, smif diizeyindeki
farkin olmamasi, 6grencilerin egitim hayatlarmin farkli agamalarinda benzer psikolojik ve
duygusal baskilarla karsilagtiklar1 anlamina gelebilir (Colak, 2019; Giil, 2020). Bolim ve sinif
diizeyine gore yeme davraniglarinda anlamli bir farklilik bulunmamasi, 6zellikle tiniversite
Ogrencileri arasinda yeme davranislarini etkileyen sosyal, kiiltiirel ve psikolojik faktorlerin
daha giiclii olabilecegini ve bu faktorlerin egitsel diizeyden daha fazla rol oynadigini
gosterebilir. Bu baglamda, dgrencilerin psikolojik destek, beslenme egitimi ve stresle basa
cikma becerilerini gelistirecek programlarla desteklenmesi Onerilebilir. Bu konuda Celik ve
Yildiz (2021), liniversite 6grencilerinin bagimlilik benzeri yeme davranislarinin daha etkin bir
sekilde yonetilmesi i¢in psikolojik destek ve stres yoOnetimi programlarinin Snemini
vurgulamaktadir. Ayrica, liniversite 0grencilerinin bagimlilik benzeri yeme davranislariyla ilgili
daha fazla arastirma yapilmasi, bu davraniglar etkileyen etmenlerin daha iyi anlagilmasina
olanak taniyacaktir. Ornegin, Y1ilmaz ve Aslan (2018), {iniversite dgrencilerinin psikolojik ve
akademik stres seviyeleri ile yeme davranislar arasindaki iliskiyi incelemis ve boliim ya da
siif diizeyinin bu iliskiyi anlamli sekilde etkilemedigini belirtmislerdir. Ayrica, Ugurlu ve
Demir (2020) tarafindan yapilan bir calismada, akademik stresin yeme aliskanliklar tizerindeki
etkilerinin, 6grencilerin egitim diizeyine gore degismedigi, ancak bireysel ozelliklerin bu
davranislar lizerinde belirleyici oldugu vurgulanmistir (Colak, 2019; Yilmaz ve Aslan, 2018).

Arastirma bulgularia dayanarak, tiniversite dgrencilerinin psikolojik sagliklarini iyilestirmek
ve bagimlilik benzeri yeme davranislarini en aza indirmek i¢in ¢esitli stratejiler gelistirilebilir.
Bu ¢ercevede, dgrencilerin stresle basa ¢ikma becerilerini gili¢lendirmek amaciyla psikolojik
destek ve rehberlik hizmetlerinin saglanmasi Onemlidir. Ayrica, saglikli beden algisi
olusturulmas: ve yeme aligkanliklarinin diizenlenmesi konusunda egitim programlarinin
diizenlenmesi, Ogrencilerin saglikli yasam bi¢imlerini benimsemelerine yardimci olabilir.
Ilerleyen arastirmalar, daha biiyiik orneklem gruplari kullanarak ve farkli {iniversitelerde
yapilan benzer c¢alismalarla, elde edilen bulgularin daha genis kitlelere uygulanabilirligini test
edebilir. Bu tiir caligmalar, psikolojik sagligi gelistirmeye yonelik miidahalelerin etkinligini
artiracak ve genis kapsamli ¢6ziim Onerileri sunacaktur.
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ABSTRACT

This study evaluates the credit risk premium in Tiirkiye (Credit Default Swap — CDS),
especially within macroeconomic indicators, inflation and growth, and the relationship between
current account deficits, foreign exchange reserves, and external debt structure. Mainly in terms
of monetary and fiscal policies, in the recent period when political stability is in question, the
risk unit that can be purchased as a value that they want to protect against the possibility of not
being able to pay their external debts in Tiirkiye has found a place in the process as a
phenomenon that increases the risk perception. In this context, especially in Tiirkiye, the credit
risk premium is a structure where there is a Structure where there is a Structure where there is
a Structure where there is a Credit Default Swap — CDS, investor confidence and economic
crises in developing countries like Turkey are analysed. On the other hand, it should be
emphasised that the credit risk premium phenomenon is also directly related to Tiirkiye's credit
score regarding external borrowings. It is observed that the costs of Tiirkiye's debts in Tiirkiye
are directly affected by a structure where the state and private sector can borrow more
expensively from abroad in terms of the Credit Default Swap (CDS). The falling status of the
credit risk unit, especially after 2020, and the capital in Tirkiye, the entry of the capital into the
country with a higher return demand, and its connection with the credit risk premium, express
a critical position within the scope of foreign exchange reserves and exchange rate policies. In
particular, the increase in the value of the credit premium related to Tiirkiye's external debts
means that Tiirkiye's risk perception has increased, and it is seen that it creates a significant
international investment effect based on a financial indicator showing the insurance costs
demanded by investments, especially regarding the payment of external debt. In this context,
the inevitability of a predictable and reliable economic environment is a key feature of a
structure were, mainly, current CDS data can be investigated.

INTRODUCTION

The possible risks in the concerned credit risk premium (Credit Default Swap—CDS), along
with the country's debt premiums and foreign exchange policies, are essential in the value of
foreign capital to Tiirkiye. In developing underdeveloped countries like Turkey, especially the
credit risk premium Credit Default Swap—CDS is treated as a type of insurance premium
received against the possibility that a country will not be able to pay its debts on time. During
this process, developing countries, especially, increase the value of the unit value amounts they
purchase in case they cannot pay back these debts or the redemption process is interrupted.
Therefore, as the value of the Credit Default Swap—CDS amounts increases, the risk
perception of countries like Turkey also increases and takes place in the process. The lowest
Credit Default Swap—CDS emerges with a structure that shows a higher level of trust in the
country, and it is understood that the brand, economic indicators, foreign exchange reserves
and external debt structure of that relevant country are important factors in the process
(Kiiciikosman & Uzun, 2024). The creditor country insures the debt it has given against the
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possible risk of non-repayment of the loan it has given, and this insurance transaction and the
amount determined for the insurance correspond to the credit risk premium. In other words, the
credit risk premium is the systematic conversion of a financial instrument and a numerically
expressed version of this risk (Credit Default Swap — CDS).

Therefore, Credit Default Swap (CDS) has significant importance in terms of being a parameter
indicating the bankruptcy risk of countries. Those who insure the credit options given as loans
to the relevant countries also try to determine the risk of non-repayment according to the
parameters that constitute financial confidence and the value of the premium they are willing
to pay for the risk. When expressing the credit risk premium, every 1% interest rate corresponds
to 100 basis points, and in other words, if the credit risk premium is 100, the expected interest
rate for the debt is assumed to be 1%. To explain this situation in understanding the risk
premium in Tiirkiye with a current example, for example, as of July 15, 2022, the Netherlands'
CDS premium was 13.00; the UK's was 18.00; and the United States' was 20.00. In this case,
the Netherlands paid 0.13% interest on the debt it received from international markets; the UK
paid 0.18%, while the US paid 0.20%. Mexico's is at 190.50 and Brazil's is at 324 (Bomfim,
2022). In Tiirkiye, especially the Credit Default Swap - CDS value is a significant value when
the years 2023 and 2024 are considered, however, the CDS value has decreased to 300 basis
points. This point indicates a financial recovery, and the CDS value was evaluated as 600 basis
points in 2020. This structure, which means that the financial risk indicators have decreased
even more in recent years, when 300 basis points are in question and a higher demand for the
capital flow to Tiirkiye to increase even more, also directly affects Tiirkiye's borrowing costs
(CBRT, 2019). At the same time, it should be emphasised that the country's CDS values are
used with credit scores, which means a more comprehensive risk assessment. Generally, CDS
values are a type of financial indicators that show insurance costs, which can usually be
expressed in terms of approximately 0.01% in basis points in the process, and we see that it is
a structure used to measure the credit level at a given risk level expressed as a score table. Credit
Default Swap—CDS is usually expressed in terms of "basis points" (1 basis point =0.01%) and
is used to measure a country's economic and political risk levels for international investors. This
approach is also used to measure political risk levels for global investors. It finds a place in the
process as an important risk indicator (or collateral) for countries such as Turkey, which needs
external debt financing, as it directly affects the country's borrowing costs (Yildirrm & Ildokuz
2018). On the other hand, a 500-basis point CDS would require an annual insurance premium
of $500,000 for every $10 million in debt to protect against the borrower's risk of default.

MACROECONOMIC RELATIONSHIPS OF TURKIYE'S CDS VALUES AND
VOLATILITY OF FX OPTIONS

The structural characteristics of the Turkish economy have created a structure that has caused
it to have a current account deficit for many years. This situation leads to a permanent deficit
in the country's foreign trade balance and therefore an increase in the need for external
financing. This trend has become more pronounced in recent years, and the increase in external
financing requirements has been among the main factors that have increased Tiirkiye's country
risk premium. Especially after 2020, the relationship between the current account deficit,
fluctuations in foreign exchange reserves and country risk indicators has become more visible
(Noyan & Ozpenge, 2023).
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Macroeconomic Impact Dynamics and Structural Relationships of Credit Default Swap
(CDS) Values in Tiirkiye

The structural impact values in the emergence of the Credit Default Swap (CDS) risk unit in
Tiirkiye are undoubtedly a result of different structural relationships and create a different
impact value from other countries. This result is also directly affected by the macroeconomic
changes that Tiirkiye has experienced, and this impact should be explained with some values
originating from the socio-economic and political position of Tiirkiye. Inflation, especially in a
structure where the risk unit is in question, the current deficit and the need for external financing
are constantly kept in the foreground and the political context. However, it can be seen as one
of the crucial reasons that caused the perception of Tiirkiye's risk unit at the global level to
increase significantly. However, primarily when political stability and law are addressed with
some structural changes, it has turned into a process that directly affects this issue. In this
context, it is vital to explain the Credit Default Swap (CDS) risk prime relationships related to
the global financial crisis experienced in Tirkiye after the global financial crisis and the
economic indicators by addressing them using the following classifications (Kargi, 2014). For
this period, it is also expressed economically at a reserve level and as a foreign exchange mass
with an impact value that includes money. In this respect, the economic relations directly related
to Credit Default Swap (CDS) appear to be macroeconomic, which can be addressed by
prioritising them in a way specific to Tiirkiye with the following classification:

¢ Inflationary Process and Exchange Rate Variability: It should be emphasised that
the primary variables in the calculation of Credit Default Swap (CDS) units in Tiirkiye
are undoubtedly exchange rate variability and inflation. In other words, especially in the
fight against inflation and in determined policies, as a whole of economic and financial
policies, a structure in which the falling costs of Credit Default Swap (CDS) can be
further reduced has gained structural priority. The increasing impact of high inflation
after 2019 and 2020 on Credit Default Swap (CDS) units, with the effect of high and
unstable inflation, and especially with the financial vulnerabilities it has created
regarding the strengthening of Tiirkiye's macroeconomic foundations, has also reached
aposition where the relations between inflation and Credit Default Swap (CDS) position
have gained current priorities. This economic and financial current phenomenon, which
increases risk perception and causes an increase in Credit Default Swap (CDS)
premiums, has taken its place as a priority in the process of Tiirkiye and is accepted as
an internal dynamic that also shapes future financial expectations (Tang & Yan, 2010).

e Continuity of Current Account Deficits and External Financing Needs: Continuity
of Current Account Deficits and External Financing Needs: One of the most critical
variables that can be revealed structurally, especially the impact position emphasised
regarding the Credit Default Swaps (CDS) values as the credit risk premium in Tiirkiye,
is undoubtedly the current account deficit and external financing need. The constantly
increasing current deficits in Tiirkiye and all kinds of negative effects attributed to the
foreign trade trends increase the need for external financing, revealing its higher
position, which we watch in Credit Default Swaps (CDS) levels in Tiirkiye. Therefore,
the situation where the need for external funding is in question and cannot be provided
from sufficient and sustainable sources also increases the trends regarding the need for
external financing and this trend in need of external funding rises the country's risk
premiums and therefore, in Tiirkiye, which is an economy that structurally gives a
current deficit, the current deficits continue to grow in a vicious cycle with their
continuous structure (OECD, 2024). This brings the priority structure of the Credit
Default Swaps (CDS) unit effect values in Tirkiye to the forefront and creates an
ongoing negative factual transformation effect (Hacithasanoglu &Soytas, 2009).
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National Reserve Levels and Foreign Exchange Liquidity: One of the most
important reasons for the increase in credit risk premium (Credit Default Swap — CDS)
in Tirkiye is undoubtedly the revealing of the structural situation regarding the
country’s foreign exchange reserves at the Central Bank level and the impact of the
foreign exchange liquidity managed by the Central Bank on the markets in this context.
During 2020-2022, when there was a significant increase in CDS premiums in Tiirkiye,
inflation indirectly functioned as a “hidden tax” or, in other words, an “implicit
turnover” and created severe pressures on the real economy. In recent years, it has been
observed that trust in foreign exchange markets in Turkey has been damaged, and this
environment of insecurity has not only been limited to the volatility in the exchange
rate; it has also significantly increased the perception of risk in yield markets, especially
in capital markets (Akkus et al., 2016). The periods when credit risk premiums have
increased in Turkey largely coincide with times when macroeconomic stability has
weakened, foreign exchange reserves have melted, and the predictability of monetary
policy has decreased. Uncertainties about the re-payability of foreign debts and concerns
about the fair functioning of financial markets have become more evident when the
national currency has lost value and foreign exchange demand has increased. In Tiirkiye,
how the Central Bank uses foreign exchange reserves has directly affected the balance
of foreign exchange supply and demand in the market, shaping investors' perceptions of
country risk (CBRT, 2021).

Global Risk Appetite and Emerging Market Dynamics: The increase in credit risk
premiums in Turkey, especially Credit Default Swap (CDS) values, over time cannot
be explained solely by national macroeconomic variables. Therefore, CDS premiums in
Tiirkiye have been significantly affected by both national economic indicators and
global economic developments. Changes in global interest rates, fluctuations in the
global dollar index and increasing inflation rates around the world, which directly affect
the risk premiums of developing countries such as Turkey, are among the important
structural factors (Srivastava et al., 2016). The interest rate hikes by the United States
Federal Reserve (FED), increases in the global dollar index and the generally increasing
uncertainty environment in international markets can be counted among the main
external factors that increase Turkey's credit risk premiums. The increase in CDS
premiums observed in Turkey, combined with external pressures stemming from
international financial conditions, has become an important element shaping both
economic decision-making processes and public borrowing costs. Global financial
developments, monetary and fiscal policies, foreign trade balances and investor
perceptions in terms of global risk appetite and emerging market dynamics are also
among the main determinants of this process (Keten et al., 2013).

International Credibility of National Monetary and Fiscal Policies: The fact that
political influences are felt in the formation of monetary and fiscal policies in Turkey
keeps the discussions on the institutional independence of these policies and the increase
in Credit Default Swaps (CDS) in Tiirkiye constantly on the agenda (OECD, 2021). The
ongoing structure in which decisions taken regarding monetary and fiscal policies or
trends in these areas have a direct impact on Credit Default Swaps (CDS) premiums,
which reflect the country's risk premium, is a multi-dimensional process in which these
policies are evaluated not only as economic and financial instruments but also within
the framework of political stability and institutional trust. The failure to control the high
inflationary developments experienced after 2023 and the mistakes made in exchange
rate policies have significantly damaged the trust in monetary and fiscal policies and
deepened the criticism that the relevant policies are open to political interventions.
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However, commitment to the rule of law and establishing political stability are effective
institutional factors that can directly affect CDS premiums. The uncertainties of election
periods in Tirkiye and especially the processes regarding constitutional amendments
negatively affect the predictability of public policies and directly affect macroeconomic
indicators, especially with the high volatility and increases observed in CDS premiums.
This situation has led to a serious increase in risk perception in terms of (Credit Default
Swaps — CDS) due to the ongoing discussions on legal unpredictability and judicial
independence (Tanyildiz1 & Yigiter, 2021).

Change Dynamics in Tiirkiye's Credit Default Swaps (CDS) and the Credit Default Swap
Process

Credit Default Swap (CDS) premiums, one of the main indicators measuring Tiirkiye's credit
risk, have been at high levels in parallel with economic and political fragilities. In this context,
Tiirkiye's foreign exchange reserve level has also become an important topic of discussion. The
fluctuations in foreign exchange reserves due to the parity effect between 2020 and 2022 and
the high course of CDS premiums indicate a multidimensional problem that should be
addressed not only with short-term economic indicators but also with long-term political and
structural reform needs (Akdogan et al., 2025). A structure in Tiirkiye, where the positive
effects, especially in the investment values and foreign capital inflow, have reduced some points
from 600 base points in 2020 to below 300 base points, especially in 2024, has revealed a
Turkey effect, which has emerged with a relative improvement, where the global financial
credit impact value is interpreted more positively and with a more meaningful effect of this
impact value in international markets with a position where uncertainties and risks are lower
(Yildirim, 2020). However, it should also be emphasized that, in the context of the ongoing
year 2025, Tiirkiye's 5-year CDS premium has increased to 338.94 basis points as of April 25,
2025. This unstable and changing structure has become a considerable development trend
outside of historical trends in terms of CDS daily counterpart values and an essential topic of
discussion in the analysis of macroeconomic values, as well as an important indicator and a
destabilizing effect that reveals the whole of macroeconomic contradictions. Graph 1 below
shows the changes in the scope of Turkey’s CDS spreads and sovereign credit default SWAP
(CDS) progress:
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Source: Kartal, M.T., Ertugrul, H.M., & Ayhan, F. (2022). “Determinants of Sovereign Credit
Default SWAP CDS) Spreads in Emerging Countries: Evidence from Turkey”,
Hacettepe Universitesi Iktisadi ve ldari Bilimler Fakiiltesi Dergisi, 40(4), p. 743.

Graphic 1. The Progress of Turkey’s CDS Spreads and Sovereign Credit Default SWAP
(CDS)

As seen on Graph 1 above, the fluctuating position of the credit risk premium in recent years is
considered an essential indicator of higher borrowing costs, especially in Tiirkiye, and CDS
unit base values are also a structural change indicator directly affected by the variability in
foreign exchange reserves. The above graph provides an important perspective by shedding
light on Tiirkiye's Credit Default Swap (CDS) performance and historical course. Increases in
CDS values in Turkey have created a remarkable risk perception in certain periods. The CDS
increased after the 2008 crisis, causing capital outflows during the social events period of 2013
(Demirkan, 2011). This situation can be evaluated as a reflection of the increase in Tiirkiye's
CDS values with the socioeconomic events of 2003. During the foreign exchange crisis in 2018,
significant fluctuations in exchange rates caused CDS premiums in Tiirkiye to exceed 500 basis
points and a serious risk perception. More recently, the loss of confidence in monetary policy
and high inflation between 2021 and 2023 led to reserve losses and increased Tiirkiye's CDS
basis values to 900 units.

Another striking aspect of the graph is the socio-political dynamics that emerged after the 2023
elections. The change in rational policies during this period led to a significant decrease in CDS
unit base values. The risk premium in Tiirkiye remained high at around 300 to 350 basis points
at the beginning of 2024, with average CDS levels remaining at 380 basis points. This clearly
shows the impact of Turkey's current economic and political situation on risk perceptions. This
exchange rate effect inevitably impacts Tiirkiye's international credit ratings; especially in the
context of Credit Default Swaps (CDS), the recent fluctuations in CDS unit base values in
Turkey include an evaluation process that can create a significant premium effect. When
examined from a financial and economic perspective, it should be revealed that the considerable
volatility in CDS premiums, an indicator of credit risk premiums in Turkey, has increased
significantly, especially after the pandemic period and in US dollar terms. As of 2020, the
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effects in this area have reached a dramatic peak and have produced striking results (Cevik &
Erduman, 2020). Chart 2 above, which shows Turkey's 5-year credit risk premium (Credit
Default Swap—CDS) values, sheds light on their course between 2013 and 2025, when these
values are expressed in basis points:

Turkey CDS 5 Years USD ¢ 338.94 +13.55 (+4.16%)
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Source: MacroMicro (2025). Turkey S5Year CDS.
https://en.macromicro.me/charts/68256/turkey-Syear-cds ~ (Accessed  May,
05.2025); Investing.com (2025). Turkey CDS 5 Years USD (TRGV5YUSAC=R).
https://www.investing.com/rates-bonds/turkey-cds-5-year-usd (Accessed May,
03.2025).

Graphic 2. Turkey's S-year Credit Risk Premium (Credit Default Swap—CDS) Values
between 2013 and 2025

In the above Graph 2, it is seen that Tiirkiye’s 5-year Credit Default Swap (CDS) premium has
been following a fluctuating course between 2013-2025, and jumps are observed in CDS
premiums during periods of intense economic and political uncertainty. Especially in terms of
periodic analyses, the relatively stable structure and increasing volatility between 2013-2018 is
striking. As a result of this situation, CDS premiums remained at approximately 200-300 basis
points during the 2013-2015 period, and a relatively low but gradual CDS increase trend during
this period can be associated with Turkey’s increasing external financing needs, current account
deficit problems and political tensions (Sambalaibat, 2022). The political and economic
uncertainty following the coup attempt in 2016 significantly increased CDS premiums, and as
the effects of the economic crisis and erosion of confidence were felt more heavily between
2018 and 2020, CDS premiums exceeded approximately 500 basis points in 2018. The currency
crisis, concerns about the independence of the Central Bank, high inflation and increasing
external debt stress experienced during this period rapidly increased CDS premiums.

The local elections and the repeated Istanbul elections in 2019 increased political risks and
caused fluctuations in CDS premiums, and after the sharp increases in economic and financial
uncertainties created by the 2020 Corona-19 pandemic period in the global economy (Berument
& Gunay, 2003), the risk premiums of many developing countries, including Turkey, increased
and CDS premiums exceeded 600 basis points. This phenomenon also means that external
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borrowing costs have increased significantly. The period between 2021 and 2023 is the period
with the highest risk perception and political intervention discussions. In other words, this
period is the period when political interventions on monetary policy increased after 2021, and
interest rate cuts were implemented irrationally (Eren et al., 2022). During this process, CDS
premiums increased to 800 basis points and the risk of Tiirkiye's failure to pay its external debt
peaked in the eyes of international investors.

When we look at the issue more recently, political inconsistencies and trust issues in economic
and financial management between 2022-2023 caused high volatility in the Credit Default
Swap (CDS) premium. After 2023, after the transition to rational policies and steps taken
towards a positive turn in reducing financial risks, signals of independence of the Central Bank
of the Republic of Turkey (CBRT), interest rate hikes, positive developments in the new
economic management and the resulting effects brought about a sharp decrease in CDS
premiums and CDS values decreased to the range of 300-400 basis points. Undoubtedly, these
developments have contributed to the restoration of investor confidence, however, it is observed
that there is a new trend of increase in CDS premiums in the first months of 2025 with a new
wave of uncertainty (OECD, 2025). On the other hand, this current situation can be evaluated
as a result of the tightening of global financial conditions, possible election discussions,
criticisms towards judicial independence, domestic political uncertainties and administrative
changes. In addition, the independence of the Central Bank of the Republic of Turkey (CBRT)
within the framework of economic and monetary policies, interest rate policies and strategies
to combat inflation, as well as the inevitable position of political and institutional reforms in
the process, have come to the fore as the main determinants of CDS premiums (OECD (2023).

DISCUSSION

In Tirkiye, Credit Default Swap (CDS) premiums are a market-based indicator of the risk of
default, especially in Tiirkiye, but CDS premiums are considered to be a reflection of economic
and political fragilities; they play an active and guiding role in shaping investors' perceptions
of country risk. Although high and unpredictable inflation in Tiirkiye in recent years has
reinforced the perception that economic stability is weak and damaged investor confidence,
increasing export rates have also created downward pressure on risk premiums. The high
inflation experienced in Turkey after 2021 has been simultaneously with significant increases
in CDS premiums; however, this development has also brought to the agenda contradictory
market effects regarding the reflection of market actors' concerns about price stability on CDS
pricing. This determination shows that price stability is directly related not only to domestic
demand and cost-related effects, but also to external financing conditions, and has affected CDS
premium values in this direction. The structural current account deficit problem, which is
particularly experienced in Tirkiye, is one of the primary dynamics that increases concerns
about sustainable external resource provision and causes CDS premiums to increase in Tiirkiye.

The fact that the Turkish economy has adopted a growth model dependent on foreign savings
for many years deepens this fragility and shows that it reveals a continuous set of economic and
financial contradictions. In fact, these negative effects related to the current account deficit in
financial markets also reveal that increases in CDS premiums often occur simultaneously.
However, it is also noteworthy that this relationship is not one-way; and that from time to time,
capital inflows become sustainable together with high current account deficits. While the
Central Bank of the Republic of Turkey (CBRT) reserves are seen as a critical assurance
mechanism, especially in terms of the rollover capacity of short-term external debts, decreases
in the Central Bank of the Republic of Turkey (CBRT) reserve levels have become an effective
phenomenon that increases the country's risk premium by feeding perceptions of a balance of
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payments crisis in the markets. The serious decrease in net reserves in Turkey in the 2020-2022
period has led to weakening investor confidence in Tiirkiye and questioning of monetary policy
independence in Turkey in recent years; especially the inconsistencies between interest rate
decisions and implementation have damaged market confidence and have also found a place in
the process as an important reason for the increases in CDS premiums. Although relative
improvements in CDS premiums have led to such external shocks being felt more controlled in
countries with high external financing needs, such as Turkey, it is still critical for national policy
preferences to be compatible with global conditions in managing risk premiums.

CONCLUSION

Turkey’s credit risk premium, the Credit Default Swap (CDS) indicator, is not only a measure
of Tiirkiye’s external debt payment capacity, but also the fluctuations in CDS premiums related
to macroeconomic stability, reliability of institutional structures and market perceptions of
implemented economic policies are the joint result of multidimensional economic and political
determinants. A determined and consistent policy to combat inflation in Tiirkiye is critical in
terms of reducing risk perception, and it also presents a positive option that can facilitate public
and private sector access to external financing by reducing CDS premium values that directly
affect Tiirkiye’s borrowing costs. Strengthening the reserves of the Central Bank of the
Republic of Turkey (CBRT) and adopting transparency principles primarily bring to the agenda
the structure that will contribute to the re-establishment of market security by positively
affecting not only the stability in foreign exchange markets but also investor confidence and
expectations.

On the other hand, CDS premiums in Tiirkiye are shaped not only by internal factors but also
by global economic dynamics, and external factors such as US interest rates, US index and
international liquidity conditions can significantly affect Turkey's risk premium. Therefore, it
is of great importance to closely monitor global financial developments and respond with
proactive measures in addition to internal policy reforms. Studies and econometric literature
conducted in Turkey frequently highlight the factors affecting Tiirkiye's CDS premiums as
monetary policy independence, reserve level, inflation rate, political stability, global liquidity
conditions and US interest rate volatility, and their increasing effects on CDS. Therefore, it is
of great importance to closely monitor global financial developments and respond with
proactive measures in addition to internal policy reforms in Tiirkiye, and the fact that effective
rational monetary policy tools are subject to independent applications and brought to the
forefront within the framework of macroeconomic fundamentals will positively shape the
medium and long-term perspectives of entrepreneurs focused on Turkey towards the country.
In this context, it is understood that a policy framework that addresses both internal and external
determinants with a holistic approach focused on Turkey will not only ensure a permanent
improvement in Turkey's credit risk premiums, but will also make it inevitable for Tirkiye to
carry out a comprehensive reform process based on economic predictability, institutional
reliability and political stability to reduce CDS premiums and facilitate access to external
financing.
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OZET

Yapay zeka Al teknolojisi s6z konusu olmasindan bu yana bir¢ok alanda etkin bir sekilde
kullanilmaya baslamistir. Basta miihendislik ve mimarlik gibi alanlarda, hesaplama
islemlerinde kullanilan teknoloji simdilerde sanat ve tarih aktariminda 6nemli bir konumda
bulunuyor. Bu calismada amaglanan; yapay zeka teknolojisinin bu nesiller arasi aktarimda
yaptig1 restorasyon c¢alismalarinda ne derece basarili oldugu, bunun yaninda yapay zeka
teknolojisinin yarattig1 sanal ortamda, sanal ger¢eklik VR teknolojisinin de destegiyle birlikte,
kiiltiirii empoze etmede ne derece etkili oldugu tartisilmistir. Caligmada Hollandali sanatg1
Rembrandt’in eksik boliimleri bulunan Gece Devriyesi adli tablosu yapay zeka destekli
yapilmis restorasyonlar incelenmistir. Bunun disinda VR teknolojisinin miizelerde ve antik
kentlerde kullanim ve etkileri de incelenmistir. Insanoglunun bugiine kadar biriktirdigi biitiin
verileri depolayan Big Data sistemlerinden beslenen bu teknoloji, yaptig1 tahminlerin neredeyse
kusursuz olmasindan ve yaratilan sanal ortamlarin nerdeyse gercekle birebir olmasindan Gtiirii
caligmalar olumlu yonde sonuclanmistir. Nesiller arasi aktarimda, teknolojinin sundugu
katilimc1 6grenim sayesinde, dgretilerin eskiye nazaran daha kalict oldugu gozlemlenir. Yapay
zeka ile yapilan restorasyonlar bazi arastirmacilar tarafindan elestirilse de, restorasyon
stirecinde basarili oldugu asikardir. Bu calisma, yapay zeka (AI) ve sanal gergeklik (VR)
teknolojilerinin kiiltiirel mirasin korunmasi ve nesiller arasi aktarim siireclerindeki roliinii
incelemek amaciyla nitel arasgtirma yontemine dayali olarak yiiriitiilmiistiir. Arastirmada
oncelikle alan yazin taramasi gergeklestirilmis, dijital restorasyon, sanal miizecilik ve kiiltiirel
temsilde teknolojinin kullanim1 konularindaki giincel akademik yayinlar incelenmistir. Veri
toplama siirecinde Ornek olay incelemesi (case study) yontemi benimsenmis; bu baglamda,
Hollandali ressam Rembrandt’a ait Gece Devriyesi (The Night Watch) adl1 eserin yapay zeka
destekli restorasyonu detayli bigimde analiz edilmistir. Veriler, akademik dergiler, dijital miize
arsivleri, kurum raporlari ve agik erisimli veri tabanlarindan elde edilmistir. Elde edilen
bulgular, betimsel analiz yaklasimi ¢ercevesinde yorumlanarak yapay zekd teknolojilerinin
kiiltiirel miras alaninda sundugu olanaklar, potansiyel riskler ve etik tartismalar baglaminda ele
alimustir.

Anahtar Kelimeler: Kiiltiirel miras, Nesiller aktarimi, Restorasyon, Sanal gerceklik, Yapay
zeka

ABSTRACT

Artificial intelligence Al technology has been used effectively in many areas since it came to
the fore. The technology, which was used in computational processes in fields such as
engineering and architecture, is now in an important position in the transfer of art and history.
The aim of this study is to discuss how successful the restoration work of artificial intelligence
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technology is in this intergenerational transfer, as well as how effective it is in imposing culture
in the virtual environment created by artificial intelligence technology, with the support of
virtual reality VR technology. In the study, the restorations of the painting Night Watch by
Dutch artist Rembrandt, which has missing sections, were examined with the support of
artificial intelligence. In addition, the use and effects of VR technology in museums and ancient
cities were also examined. This technology, which feeds on Big Data systems that store all the
data accumulated by humankind to date, has yielded positive results due to the fact that its
predictions are almost flawless and the virtual environments created are almost identical to
reality. In intergenerational transfer, it is observed that the teachings are more permanent than
before, thanks to the participatory learning offered by technology. Although restorations made
with artificial intelligence are criticized by some researchers, it is obvious that it is successful
in the restoration process. This technology has a great impact on the transfer between
generations and the survival of works of art.

Keywords: Cultural heritage, Transfer of generations, Restoration, Virtual reality, Artificial
intelligence

GIRIS

Yapay zeka, yalnizca teknolojik bir yenilik olmanin tesinde, insan yasaminin isleyisini kokli
bicimde doniistiiren ¢cok katmanli bir paradigma degisimini temsil etmektedir. Giinlimiizde
birgok sektorde karar alma siireclerinden veri analizine, otomasyondan 6ngorii sistemlerine
kadar genis bir yelpazede etkili olan yapay zeka sistemleri, biligsel yetileri taklit ederek
karmasik problemlere ¢6zlim liretme kapasitesine sahiptir. Bu kapasite, yapay zekay: yalnizca
miihendislik uygulamalarinin degil, ayn1 zamanda sosyal bilimlerin de ilgi alanina sokmustur.

YZ’nin ortaya ¢ikisi, bilisim teknolojilerindeki gelismelere paralel olarak evrilmis; zamanla
makine 6grenmesi, bulanik mantik, sinir aglar1 ve genetik algoritmalar gibi alt alanlarla daha
da derinlesmistir. Bu teknikler, makinelerin cevrelerinden veri toplayarak 6grenmelerini,
kaliplar1 tanimalarin1 ve insan benzeri kararlar almalarini miimkiin kilmistir. Yapay zekanin
tarithsel gelisimi ve teknik ¢esitliligi, bu alandaki ilerlemenin yalnizca miihendislik boyutunda
degil, etik, sosyolojik ve ekonomik yonleriyle de degerlendirilmesini zorunlu kilmaktadir.

Bu makalede, yapay zekanin tarihsel gelisimiyle birlikte 6ne ¢ikan teknik yaklasimlar ayrintili
olarak ele alinacak; ardindan bu teknolojinin ¢esitli alanlardaki uygulamalar1 incelenecektir.
Boylece yapay zekanin yalnizca teknik bir kavram degil, ¢ok yonlii bir doniisiim dinamigi
oldugu ortaya konulacaktir.

Yapay Zeka

Yapay zeka teknolojileri insanoglunun en eski isteklerinden biridir. Yapay bir insan yapmak,
bir insan yaratmak fikri nesiller boyunca hem biraz iirkiitiicii hem de yaratilan teknolojinin
olanaklar1 neticesi ile ¢ok yararli oldugu i¢in insanoglunun iginde siirekli var olan bir istek.
Bilgisayar teknolojilerine heniiz gecilmeden 1950 oncesi felsefi cagda bakildiginda yapay zeka
olusturma fikrinin izlerine rastlanilir. Aristoteles’in kiyas yapma fikirleri mantiksal akil
yiirtitmenin temellerini olugturur. (Russell & Norvig, 2021). Ortagag ve ronesans donemlerinde
de yapay zekanin konusu gecer fakat elde tutulur somut bir kanit ilk olarak 17. Yiizyilda Leibniz
tarafindan ortaya atilan “evrensel hesaplama makinesi” bilgisayar teknolojisinin ve ilkel bilimin
ilk temelleri olur.

Sanayi devrimi, seri liretimler ve makinelesmeyi de beraberinde getirir. Makinelerin bile ne
denli gelisecegi diisiiniilemezken, insanlar otomotik sistemlere ve bilgisayar teknolojilerine de
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asir1 derecede ilgi duymaya baglar. (Oztemel,). Alan Turing’in 1950 yilinda yayinladig
“Computing Machinery and Intelligence”adli makalesi modern yapay zekanin ilk teorik
baslangic1 olarak literatiire gecer. Makinenin diislinebilmesi iizerinde yogunlasan ve
makalesinde bunu tartisan Turing “Turing testini” deneyler. Turing testi kisaca bir makinenin
gergekten diislinebildigini somut bir sekilde kanitlamaya yarayan testtir. Bir sorgulayici sorulan
sorunun yanitini bilgisayarin mi yoksa bagka bir goniilli denegin mi yanitladigini bulmaya
calisir. Eger sorgulayict bu mukayeseyi basariyla tamamlayamazsa turing testi basariyla
sonuclanmis demektir.

1956 yilinda ise Darthmouth konferansi ile birlikte yapay zeka resmi bir disiplin haline gelir.
John McCarthy, Marvin Minsky, Nathaniel Rochester ve Claude Shannon bu alandaki
onciilerdendir. Bu dénemde problem ¢6zme, arama algoritmalar1 ve sembolik islemleme 6n
plandadir. “Yapay zekanin kis1” olarak adlandirilan bu donemde yapay zeka tiretimi ile iliskin
caligmalar fonlanmakta ve gelistirmek i¢in biitiin yatirimlar yapilmaktadir. Sinirlt islem giicii
veri eksikligi depolama sinirlilig1 gibi bir ¢ok sebepten 6tiirii yapilan ¢alismalar siirekli hiisran
ile sonuglanmistir. Yapay zeka terimleri olan “semalar” ve “cergeve teorileri” gibi kavramlar
gelistirilmis olsa da ger¢ek diinyanin sanal diinya yaratmadaki yetersizligi sebebiyle ¢aligsmalar
durma noktasina gelmis, saglanan fonlar da kesilmistir. (Crevier, 1993).

1980’lere gelindiginde teknolojik imkanlarin daha elverigli hale gelmesiyle birlikte yapay zeka
caligmalara yeniden ivme kazanir. Uzman sistemler sayesinde fen bilimleri alaninda basarilar
gosteren yapay zeka teknolojileri yeniden giindeme gelir. MYCIN ve DENDRAL gibi projeler
tip ve kimya alaninda basarili uygulamalar sergilemistir (Jackson, 1999). Yapay zekanin
gosterdigi basarilar sadece sistematik, belli verilere dayandigindan o6tiirii ve heniiz 6grenmeye
acik olmadigindan dolayi sinirlanir. Gelisimi pek basarili saglanamaz.

Ilerleyen dénemlerde internet teknolojilerinin hayata dahil olmas1 ve bunun yaninda big data
sistemleri olugmasi yapay zekanin gelisimi i¢in en bilylik adimlar olacaktir. Webl.0
teknolojisinin hayatimiza dahil olmasi katilimci internet teknolojisi ile birlikte yeni bir kiiltiir
olusur. (Castells,2008) Katilimci internet teknolojisi web 1.0 ile birlikte insanoglu biigiine
kadar getirdigi verileri dijital verilere doniistiirmekte, yeni yeni kurulan big data sistemleri de
bu verileri depolamaktadir. Big data bir kiitiiphaneye sigmayan verileri bir diske sigdirabilecek
giicte bir depolama alan1 oldugu i¢in, dijital ortamda inanilmayacak kadar bilgi depolanmaya
baslar. Web 1.0 dan sonra gelistirilen ve belli kurumlarin tahakkiimii altindan ¢ikan internet
teknolojisi web 2.0 versiyonu ile birlikte halka acilir. Halka agilmas1 demek ise simdiye kadar
depolanan verinin neredeyse diinya halkiyla ¢arpimi kadar kat1 veri demektir. Yapay zeka bu
veri deryasinin i¢inde kendi sinirlarini asarak muazzam boyutlara ulasmaya web 2.0 ile birlikte
baslar. (Kogyigit ve Kogyigit,2018, s. 21-22; Giingdr, 2018, s. 342). Bu dénemde yapay zekaya
kazandirilan istatiksel yontemler ve makine 6grenmesi gibi 6zellikler yapay zekanin bilindigi
halinin gebelik siirecidir. YZ daha uygulanabilir hale gelmistir. Karar agaglari, destek vektor
makineleri ve istatistiksel dogal dil isleme gibi teknikler bu donemin 6ne ¢ikan unsurlaridir.

Yapay Zeka Teknikleri
Yapay zekada hedeflenen unsurlari siralamak gerekirse;
e Insan beynini bilgisayar sistemleriyle anlamlandirmaya ¢alismak

e insan beyninin temel ¢aligmalarini; diisiinme, sorgulama, ¢ikarimda bulunma vs. kendi
bilinyesine kopyalama.

e Bilimsel arastirma veya buluslara yardimci olma, bir nevi bulus yapma

160



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

e Genel bilgi sistemleri gelistirerek, gelecek nesil olusumuna katki saglama
e Belirli uzmalik alanlarindaki sistemleri bir biitiin haline getirme (Altintas vd. 1998).

Gibi gelisen teknolojilerle birlikte bir¢ok konuda bir insan roliine es deger role biiriindii. Yapay
zeka igeriginde bulunan sonsuz denebilecek kadar ¢ok veri ile birlikte insan gibi hatta insandan
daha hizli islem yapabilme mukayese edebilme yetenegine sahip oldu.

Iceriginde bulunan teknikler;
e Bulanik Mantik (BM)
e Yapay Sinir Aglar1 (YSA)
e Uzman Sistemler (US)
e Genetik Algoritma(GA) (Elmas,2007)

Genetik Algoritma

Genetik Algoritma i¢in yapay zeka teknolojisinin en ilkel algoritmasi denilebilir. Yapay zeka
blinyesinde bulunan veriler tipki insanit olusturan genlere benzer. Veriler yillar icinde
depolandik¢a yapay zekanin genleri ¢ogalir ve ¢aprazlama, sentezleme gibi olaylar da artar.
Verilerden olusan algoritmalar tipki genlerdeki mutasyonlar gibi, kalitimlar gibidir. Hepsi
evrimsel algoritmalar sinifin1 olusturur. (Kumar vd., 2010)

Prof. Jhon Holland tarafindan biyolojik evrimlerden ilham alinarak gelistirilen bu algoritma,
verileri genlere benzetir. Veriler genler gibi gecirdigi mutasyonlar vb. olaylar neticesinde bir
sonug verir. (Calisgkan vd., 2016). Yapay zekanin ilk siirlimleri olan bu sistemde 6nemli olan
veri kaynaginin ¢coklugudur. Veri kaynagi nin sayis1 burada belirleyici faktordiir. Veri ne kadar
cok olursa o kadar ¢cok sonug alinir. Veri az olursa da sonuca varilir fakat her problemin
iistesinden gelinemez.

Derin diisiinme

Derin 6grenme (deep learning), yapay zeka ve makine dgrenmesinin bir alt alan1 olarak, biiytik
miktarda veriyi isleyerek oriintiileri 6grenebilen ¢cok katmanli yapay sinir aglarini temel alan
bir 6grenme yontemidir. Bu yaklagim, insan beyninin bilgi isleme biciminden esinlenilerek
gelistirilmistir ve ozellikle karmasik gorevlerde yiliksek dogruluk oranlart sunar (LeCun,
Bengio & Hinton, 2015).

Derin 6grenme sistemleri, "katman" adi verilen yapilar araciligiyla veriyi asamali olarak isler.
Her bir katman, bir onceki katmandan gelen ¢iktiyr daha soyut ve karmasik temsillere
doniistiiriir. Ozellikle goriintii tanima, ses tanima, dogal dil isleme ve otonom sistemler gibi
yiiksek boyutlu veri igeren alanlarda biiyiik basarilar elde edilmistir (Goodfellow, Bengio &
Courville, 2016).

Geleneksel makine 6grenmesi yontemleri ¢ogu zaman Oz nitelik miihendisligi (feature
engineering) gerektirirken, derin 6grenme modelleri bu 6zellikleri veriden otomatik olarak
ogrenebilir. Bu durum, biiyiik veri setlerinin etkin kullammii miimkiin kilar. Ozellikle
evrisimli sinir aglar1 (CNN) goriintii islemede, tekrarlayan sinir aglar1 (RNN) ise zaman
serileri ve dil modelleme gibi ardisik veri islemede yogun olarak kullanilmaktadir.

Derin 6grenmenin ylikselisi, tic temel gelismeye dayanmaktadir: biiylik veri setlerine erisim,
grafik islem birimlerinin (GPU) hesaplama giiciindeki artis ve acik kaynakli yazilim
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kiitliphanelerinin yayginlagmasi (Schmidhuber, 2015). Bu sayede, daha 6nce imkéansiz goriilen
gorevlerde bile insan performansini asan sonuglar elde edilebilmistir.

Ancak bu giiclii yapmin birtakim smirliliklar1 da vardir. Derin 6grenme modelleri genellikle
cok biiyiik miktarda etiketlenmis veriye ihtiya¢ duyar ve "kara kutu" niteligi nedeniyle karar
stiregleri agiklanabilirlikten uzaktir. Bu durum, 6zellikle etik, giivenlik ve adalet konularinda
ciddi tartigsmalar1 beraberinde getirmistir (Doshi-Velez & Kim, 2017).

Sonug olarak, derin 6grenme giinlimiiz dijital ¢caginin temel teknolojilerinden biri haline
gelmistir. Sagliktan sanata, finanstan egitime kadar bir¢ok alanda devrim yaratan bu teknoloji,
dogru kullanildiginda insan yasamini1 doniistiirebilecek biiytlik bir potansiyele sahiptir.

Bulanik Mantik

Bulanik mantik temel hatlariyla incelendiginde kisinin bilincindeki arafta kalmig diistinceleri
icerir. Sozel olarak bakildiginda havanin soguk sicak ve 1ilik halleri bulunmaktadir. Eger
iislinlirse soguk, terlenirse sicak, bu ikisi arasinda kalmaya ise 1lik denir. Ilik kendi basina gri
bir ifadedir. Fakat bulanik mantik bunun da daha derinine girmeyi amaglar. S6zel olarak soguk
ve 1ligin arasinda olan ama soguga daha yakin bir durumu adlandiramayiz. Sayisal olarak
numerik olarak incelendiginde, yani sayisal olarak analiz edildiginde ise bu agiklanamaz durum
ortadan kalkar. Sayisal olarak ister soguga en yakin 1lik ister 1liga en yakin soguk anlatilir.
(Giilbag 2006). Yapay zeka Bulanik manti1 genel hatlartyla bu sekilde kullanir. Ornegin
restorasyon yapilirken; tablo 6rneginde, Kirmiziya en yakin renk olarak nargicegi rengini sdzel
olarak sOylenir. Fakat bulanik mantik bu durumda istenilen kirmiziy1 sayisal hesaplarla en yakin
bir bicimde bularak. Tabloyu orijinaline en yakin bi¢imde restore edebilir.

Bulanik mantigin ortaya atilmasindan itibaren yarattig1 bu fark sebebiyle, ortaya atildig1 giinden
beri klasik mantik yaklasimina gore daha fazla tercih edilir hale geldi. Liitfi Aliasker Zade
tarafindan(1965) kesfedilmesinin ardindan kullanim alanlarinin genigligi ve yarattig1 imkanlar
neticesinde ¢ok fazla tercih edilir. (Duru vd. 2008).

Klasik mantikta kiimeleme sisteminde keskin ve kati gecisler vardir klasik kiimeleme
benzerliklerle ugrasmaz bir renk ya siyahtir ya beyazdir. Gri ve tonlar1 herhangi bir kiimeye
sahip olamazlar. Siyah veya beyaz kiimesinin i¢inde olmak zorundadir. Bu durumda gri olan
problem ¢oziilemez ve ¢ikan sonucun yanlis olmasi kagiilmaz olur. (Durmus,2005)

Kiimelenme iizerinden bakildiginda bulanik mantigin ¢éziimleme basaris1 burada belli olur.
Siyah ve beyaz kiimelere hapsolmus gri rengi ayiklar. Beyaza mi en yakin oldugu yoksa siyaha
mi en yakin oldugunu ¢ézer. Bu mantikta beyazin i¢indeki siyahin oranini hesaplar ve beyaz-
siyah dengesini hesaplayarak kendini bir kiimeye koyar. Klasik mantigin genellestirilmis hali
olmasi durumu budur. Siyah renk veya beyaz renk her an kiime degistirmeye yakin olabilir.
Ayni eleman hem kiime elemani olabilir hem de kiime eleman1 degildir. (Giilbag 2006).

Bulanik mantigin ¢alisma prensibi 4 temele dayanmaktadir. Bunlar sirasiyla; Bulaniklastirma,
Bulanik mantik kural tabani, ¢ikarim ve durulagtirmadir. (Yakupoglu vd. 2008).

e Bulaniklastirma: ilk asama olarak renkler {izerinden drnek verilecekse; ¢cdziimlenecek
nesneyi veya rengi isimlendirir. Sembollestirme asamasi olarak da degerlendirilebilir.
Ayristirict kismi ise grinin tonlarini dahi hesaplamasi olayidir.

e Bulanik Mantik Kural Tabani: Yapilacak olan ¢oziimlemeyi hangi katogoriye gore
sekillendirecegini bu asamada biinyesinde bulunan kurala gore belirler. Bu asamada bir
mantik sistemi devreye sokar.(Elmas,2007)
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e (Cikarim: Bu asama kendi i¢inde 3 asamadan olusur. Onceki asamadan gelen kural
tabani veriyle birlesir ve en son yargi mekanizmasi calisir. Secim yani ¢oziim
gergeklesir. (Yilmaz, 2012)

e Durulastirma: Bu asamada bilgi hala bulaniktir ¢ikarimlar sonucunda elde edilen
bulgular tekrar bir slizgecten gecerek ve bu halden sayisal hale doniiserek en duru hale
getirilir ve kullanima en uygun hali aranir. (Elmas,2007)

Bulanik mantik sistemi yapay zekanimn kullanim alanlarinda 6nemli bir noktada bulunuyor.
Keskin yargilar vermeden veya herhangi bir yargida bulunmadan 6nce kendini tekrar tekrar
kontrol etmesi ve yanlis bir sonu¢ vermemek, 6rnegin bir renk pigmentini yanlis tanimlamamak
amaciyla bile siirekli bir ¢éziimleme ve siizdiirme asamalarindan gegiyor.

Bulanik mantigin restorasyon agamalarindaki faydalar1 gézlemlenirse;

e Insan beyni gibi muhakeme kurmakta ve insanla aym sonuglara ulasmaktadir. Baz1
durumlarda 6rnegin insanin rengi goziiyle ayristiramadigi durumlarda dahi belirli
hesaplarla rengin en dogrusunu segebilir.

e Tablo tamamlanirken yaptig1 modellemede eserin orijinal boyutlarin1 modelleyebilir ve
orijinale en yakin haliyle gosterebilir.

e En 6nemlisi daha az maliyet, zaman ve is giiclinden kazanim elde edilmesini saglar.

Yapay Sinir Aglan

Yapay zekanin tanimin1 yapmak bir nevi insanin anatomisini tanitmakla esdeger. Ciinkii yapay
zeka tipki bir yapay insan gibi calismakta. Yapay zeka sinir aglari, yapay zekanin verileri
toplarken olusturdugu hislerle benzemesini betimlemektedir. Yapay zeka tipki bir insan gibi
veriyi alir ona dokunur onu siizer onu biinyesine katar ve sonrasinda kullanilana kadar
bilinyesinde barindirmaya devam eder. Tipki biyolojik olarak diisiintildiiglinde elmay1 beyne
tanitmaya benzer. Elmay1 alir dokunur, koklar, tadarve elma oldugunu 6grendigimizde de onu
hafizamiza kaydeder. Bir kisi elmay1 bilmeyip sordugunda ise ona hissiyatindan tadindan ve
lezzetinden bahsederek bir elma tanimi yapilir.(Yilmaz,2012) Dolayisiyla kisi elmanin ne
oldugunu 6grenir. Bir yazilim, bunu yaparken; 6nce 6grenir yani tanir. Onu iliskilendirir,
siiflandirir. Bir genellemeye tabi tutar. Sonunda ise onu optimize eder.Optimize edilen sey
yapay zekanin biinyesine girer ve onu milyonlarca bilgi gibi depolar. Depolanan bilgi kendi
karar mekanizmasini olusturur. Dolayisiyla birbirine yakin konularda yakin cevaplar verebilme
yetisine sahip olur. (Oztemel, 2006)

Yapay sinir aglar1 yapay zeka teknolojisinin farkli dallarda kullanilmasina olanak saglayan en
onemli ozelliklerinden biridir. Bu zeka bir veriler arasinda sistematik bir optimizasyon
olusturdugu i¢in farkli sorular ve cevaplarda, dogrusal olmasa bile, siniflandirmalarindan
¢coziime direkt gegebiliyor. Tanimlayamadigi bir durum oldugunda bile dolayl1 yolu kullanarak
ayni siniflandirma i¢inde bulunan cevaplari ileterek ¢oziime ulasiyor. Karmasik bir problemin
icerisinden bulundurdugu sistematik ve simifsal teknoloji sayesinde kolaylikla siyrilabiliyor
(Sagiroglu vd. 2003).

Daha basit sekliyle tanimlamak gerekirse yapay zeka sinir aglari calistirma uygulamalar
olarak; siniflandirma tahminde bulunma ve modelleme seklinde siniflanabilir.

e Siniflandirma: Genel olarak karmasik sistemler ve i¢inden g¢ikilmayacak durumlar
belirli bir diizene sokmak i¢in kullanilir. Orn. Miisteri portfdyii, renk kodlama vb.
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e Tahminde bulunma: Borsa islemlerinde ¢okca ileriyi gormeye ihtiyac¢ duyulabilir. Veya
bir sirketin satis raporlarin1 degerlendirerek ileri satig endekslerini degerlendirebilir.

e Modelleme: Genellikle restorasyon calismalarinda ve benzer insaat sektorlerinde
tasarlayici isleviyle 6n plana ¢ikmaktadir.(Elmas,2007)

Restorasyon Alaninda Yapay Sinir Aglarinin Kullanim Olanaklar

Y apay sinir aglar1 kullanim alanlar1 olarak ¢ok ¢esitlidir. Konu baglami kapsaminda yapay sinir
aglarinin kullanim olanaklart;

e Yapay Sinir Ag1 Ogretisi: Yapay sinir ag1 bir veriyi tanimlamaya yardimeci olan sistem
olarak diisiiniildiigiinde, verilen herhangi bir eseri de biinyesinde bulundurdugu eserin
verileriyle birlikte bilgisayara dgretir.

e Bilgi veya Verileri Aktif Kullanabilme: Sinir aglar1 yapis1 geregi verileri aktif olarak
depolamaktadir. Big data sistemlerinde oldugu gibi sadece gomiilii bir sekilde degil,
optimum sekilde kullanima hazir depolanmaktadir.

e Benzer Durum Tepkileri: Sinir aglar1 ¢éziimleme yaparken ¢ogu kez siiflandirdiklar
orneklerden yararlanir. Sanat eserini restore ederken eksik pargay1 tamamlamak iizere
baska bir sanat eserinden 0rnek alabilir. Genelleme yaparak ¢6ziime en hizli sekilde
ulagtirabilir. Ayn1 zamanda bulunan ¢oziimle bir 6grenim kazanir ve bu 0grenimle
birlikte yeni bir probleme ¢6ziim bulabilir.

e Fikir Alsverisi: Kendi kendine buldugu ¢oziimlerle baglantili olarak yeni ¢éziimler
iiretebilir. Sinirlerin canli ve siirekli kullanim halinde bulunduklarinin gostergesi olarak
sunulabilir.

e Hata Toleransi: Agin bazi hiicreleri bazen kullanilamaz hale gelmektedir. Bu durumda
yine eksik bilgilerle ¢alisabilme yeteneginden &tiirii bu durumu amorti ederek yine igin
icinden ¢ikabilmektedir.(Oztemel,2006)

Yapay zeka restorasyonu konusunda sinir aglari bu &zellikleriyle restorasyon konusunda
basarili islere imza atar. Sanat eserlerinin zamana kars1 yenik diistiigii durumda yardimina
yapay zeka kosuyor. Sadece restorayon konusunda da degil yeniden canlandirma ve
ordaymislik hissi de yaratiyor. Bunu yaparken en kritik kisimi karsilayan yapay zeka sinir aglari
oluyor. Tip, mimarlik, kimya gibi karmasik alanlarda oldugu gibi sanatin en zor kismi olan
Ozgiinliigiinii korumasi kisminda da yaptig islerle kendini kanitliyor.

Sonug¢

Yapay zeka, sadece teknik bir ilerleme ya da endiistriyel bir ara¢ degil; ayn1 zamanda insanligin
diistinsel, kiiltiirel ve tarihsel birikimiyle kurdugu iliskiyi yeniden tanimlayan ¢ok yonlii bir
dontlistim giiciidiir. Bu makalede yapay zekanin tarihsel gelisim siireci incelenmis, bulanik
mantik, yapay sinir aglari, genetik algoritmalar ve derin 6grenme gibi temel teknikler
aciklanmis ve c¢esitli uygulama alanlar1 kapsamli bicimde ele alinmistir. Yapay zeka
giiniimiizde saglik, egitim, ulagim, sanat, ekonomi ve hukuk gibi ¢ok farkli alanlarda insanlarin
karar alma siireclerini doniistiirmekte, emek iligkilerinden bilgi tiretimine kadar pek ¢ok boyutta
yeni sorular ortaya ¢ikarmaktadir. Bu doniigiimiin toplumsal, etik ve kiiltiirel etkileri, sadece
mihendislik ya da bilgisayar bilimleri degil, ayn1 zamanda sosyal bilimler, felsefe ve etik
acisindan da ¢ok boyutlu olarak tartisilmay1 gerektirmektedir.
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Ozellikle yapay zeka destekli restorasyon calismalari, bu teknolojinin kiiltiirel mirasla kurdugu
anlaml iliskiyi gozler 6niine sermektedir. Derin 6grenme algoritmalari, tarihi eserlerdeki eksik
ya da hasarl1 boliimleri biiylik veri kiimeleri iizerinden analiz ederek 6zgiin yapilarina yakin
bicimde dijital olarak onarma imkani sunmaktadir. Fiziksel miidahaleye gerek kalmadan
gergeklestirilen bu sanal restorasyonlar, kiiltiirel varliklarin korunmasini ve gelecek kusaklara
aktarimini hem teknik hem etik agidan yeniden diisiinmeyi zorunlu kilmaktadir. Ayn1 zamanda
miizecilik, arsivleme ve dijital kiltiir alanlarinda yeni yontemlerin gelismesine olanak
saglamaktadir. Boylece yapay zeka, yalnizca giliniimiiziin iiretim araglarindan biri degil, ayn1
zamanda ge¢misi anlamak ve gelecegi insa etmek i¢in kullanilan kiiltiirel bir araca da
dontismektedir.

Sonug olarak, yapay zeka teknolojilerinin sadece teknik kapasitesiyle degil, toplumsal fayda,
etik sorumluluk ve kiiltiirel siireklilik baglaminda da ele alinmas1 gerekmektedir. Gelecekte bu
teknolojinin insanlik yararina nasil sekillenecegi, onunla kurdugumuz iligskiyi ne yonde
gelistirecegimize baglidir. Bu baglamda, disiplinlerarasi is birlikleri, etik ilkelerin teknoloji
politikalarina entegre edilmesi ve kiiltiirel degerlerin korunmasi yoniindeki ¢abalar, yapay
zekanin insanlik tarihindeki roliinii belirleyecek en temel unsurlar olacaktir.
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ABSTRACT

This paper explores the potential for sustainable tourism development in Karakalpakstan,
Uzbekistan, with a specific focus on the role of green hotel investment and the potential for
German involvement. Karakalpakstan is a region of unique ecological and cultural significance,
facing considerable environmental challenges against a backdrop of vast agricultural and
historical potential. Given these dynamics, a sustainable approach to tourism is critical. Green
hotel investments, characterized by environmentally friendly practices and resource efficiency,
can minimize the ecological footprint of tourism while enhancing its long-term viability. This
article examines the current tourism landscape in Karakalpakstan, the principles of sustainable
tourism and green hotel development, and the avenues for German investment and expertise to
foster a sustainable tourism sector in the region. The mutual benefits for Karakalpakstan, in
achieving sustainable development goals, and for German entities seeking to promote
environmentally responsible tourism initiatives, will also be highlighted.

Keywords: Sustainable Tourism, Green Hotel Investment, Karakalpakstan, Germany,
Environmental Sustainability, Economic Development, Cultural Heritage.

Introduction

Karakalpakstan, an autonomous republic within Uzbekistan, is rich in natural and cultural
heritage, encompassing part of the Aral Sea basin along with ancient fortresses and unique
desert landscapes. The region possesses immense potential for diverse tourism offerings,
including ecological tourism, cultural immersion, and adventure travel. However, the
significant ecological challenges posed by the desiccation of the Aral Sea and the pressing need
for responsible economic development underscore the necessity of a sustainable approach to
tourism development.

Sustainable tourism is defined as tourism that takes full account of its current and future
economic, social, and environmental impacts, addressing the needs of visitors, the industry, the
environment, and host communities (UNEP, 2019). This conceptual framework is essential for
ensuring the long-term prosperity of Karakalpakstan. Green hotel investment, a critical
component of sustainable tourism, involves developing and operating accommodation facilities
that minimize their environmental impact through practices such as energy and water
efficiency, waste reduction, and using sustainable materials (Mensah, 2014). For instance,
green hotels contribute to lower carbon emissions and resource conservation, which are
increasingly demanded by eco-conscious travelers.

Germany’s emphasis on environmental sustainability and its extensive experience in promoting
green technologies make it a valuable partner for Karakalpakstan's sustainable tourism
initiative. By providing expertise, technology, and financial resources, German investors and
development agencies can play a pivotal role in establishing green hotels and promoting
sustainable tourism practices. This paper aims to analyze the current tourism context in
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Karakalpakstan, the principles of green hotel investment, and the pathways for German
engagement in promoting sustainable tourism in this ecologically sensitive region.

Literature review

The evolution of sustainable tourism has shifted from a niche market to a central tenet in
responsible tourism development, underpinning a more inclusive approach to economic growth
(Butler & Boyd, 2018). Key principles of sustainable tourism include minimizing
environmental impact, respecting socio-cultural authenticity, and maximizing the economic
benefits for local communities (WCED, 1987). Green hotel investment aligns with these
principles by reducing environmental footprints through practices like energy-efficient lighting,
water conservation technologies, waste management systems, and utilizing renewable energy
sources (Kirk et al., 2013). According to the International Hotel & Restaurant Association,
adopting green practices can lead to cost savings of up to 30% on utilities for hotels (IH&RA,
2019).

Studies indicate that green hotels not only advance environmental sustainability but also
enhance economic performance by attracting environmentally conscious travelers and
achieving cost savings through decreased resource consumption (Han et al., 2011). The
integration of local culture and heritage into tourism offerings can bolster the overall appeal
and sustainability of destinations (Richards & Hall, 2000). However, the context of Central
Asia, particularly Uzbekistan and Karakalpakstan, presents unique challenges and opportunities
for sustainable tourism development. The ecological vulnerabilities of the region, especially the
Aral Sea crisis, emphasize the urgent need for responsible tourism practices to mitigate further
environmental detriment (Middleton & Hawkins, 2009). Collaborations with international
partners, particularly Germany, can leverage their solid track record in bilateral agreements and
foreign direct investment for sustainable development (BMZ, 2023).

Karakalpakstan offers a rich tapestry of tourism attractions, including the remnants of the Aral
Sea and its infamous "ship graveyard," the ancient fortresses of the Khorezm civilization (like
Ayaz Kala and Toprak Kala), the expansive Kyzylkum Desert, and the distinct cultural
traditions of the Karakalpak people. However, despite its potential, the region’s tourism
infrastructure remains relatively underdeveloped, particularly concerning sustainable and eco-
friendly accommodations.

The environmental context of Karakalpakstan is significantly influenced by the ongoing
ecological disaster of the Aral Sea, which has diminished from one of the largest lakes in the
world to a fraction of its former size. Satellite imagery shows that the Aral Sea's surface area
has decreased by over 90% since the 1960s, leading to severe desertification, water scarcity,
and health issues among local populations (UNDP, 2020). This environmental fragility
necessitates a cautious approach to tourism development, prioritizing sustainability and
strategies that minimize further ecological impact.
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Table 1: Environmental challenges and their implications for tourism in Karakalpakstan

Aral Sea Desiccation Affects landscape aesthetics, requiring careful management of tourism
activities like ship graveyard visits to mitigate environmental harm.

Desertification Limits potential for certain types of tourism, necessitating sustainable,
water-efficient practices in tourism facilities.

Water Scarcity Critical for hotel operations and local communities, requiring extensive
water conservation measures in tourism infrastructure.

Salinization of Land Impacts agricultural tourism potential, requiring careful wastewater
and Water management from tourism facilities to prevent further degradation.

Dust Storms Can reduce tourist experience and health, necessitating resilient
infrastructure and effective environmental management practices.

Sources: UNDP. (2020). Global Assessment on the Sustainable Management of Natural
Resources in Uzbekistan. Link.

Analysis and Discussion

Green hotel investment integrates comprehensive environmental sustainability into all aspects
of hotel development and operations. Key elements include energy efficiency through the use
of energy-efficient lighting and appliances, renewable energy solutions like solar panels, and
architectural design that maximizes natural light and ventilation. Water conservation measures
such as installing water-efficient fixtures and rainwater harvesting systems, alongside
promoting water-saving habits among guests and staff, are also crucial. Additionally, waste
reduction and recycling are prioritized through robust waste management protocols, the
reduction of single-use plastics, and initiatives aimed at enhancing recycling and composting
practices.

Moreover, sustainable sourcing emphasizes the use of locally sourced and environmentally
friendly materials for construction, furnishing, and operational supplies. Green building design
principles are applied to minimize environmental impact and improve energy efficiency.
Finally, engaging staff through training programs about green practices, coupled with initiatives
to encourage guest participation in environmental efforts, fosters a culture of sustainability
within the hotel. This holistic approach not only aligns with contemporary environmental
standards but also enhances the overall guest experience by fostering awareness and active
participation in sustainability efforts.
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Table 2: Green hotel investment principles and practices

Solar Panel
Installation

Water-Efficient
Fixtures

Comprehensive
Recycling Program

Locally Sourced
Materials

Energy-Efficient
Lighting (LEDs)

Reduced carbon emissions,
decreased reliance on fossil fuels

Significant reductions in water
consumption, conservation of
resources

Significant reduction in landfill
waste, conservation of natural
resources

Lower transportation emissions and
support for the local economy

Substantial reduction in energy
consumption and greenhouse gas
emissions

MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

Lower energy costs, potential for
government feed-in tariffs

Decreased water bills, resulting in
significant cost savings

Potential revenue from recycled
materials, reduced waste disposal
fees

Decreased procurement costs and
improved relations with local
communities

Lower electricity bills and
extended lifespan of lighting
fixtures

Sources: Han, H., Hsu, L. J., & Lee, J. S. (2011).

Potential for German Engagement in Karakalpakstan

Germany has established a robust interest and capacity for promoting sustainable development
and has actively engaged in Central Asia through a variety of developmental initiatives (GIZ,
2023). The potential for German involvement in fostering sustainable tourism and green hotel
investments in Karakalpakstan is substantial and could manifest in several ways:

Foreign Direct Investment (FDI): German hotel chains and investors focused on sustainability
could establish operations in key tourism areas of Karakalpakstan. According to the Global
Sustainable Investment Alliance, global sustainable investment reached $30.7 trillion in 2018,
showcasing the growing demand for sustainability in investment decisions (GSIA, 2019).
Technical Assistance and Knowledge Transfer: Development agencies from Germany could
provide vital technical support in crafting sustainable tourism strategies, offering training
programs for local professionals in green hotel management, and promoting best environmental
practices. Public-Private Partnerships (PPPs): Collaborative ventures between German
enterprises, Uzbek governmental organizations, and local businesses can facilitate the
establishment of sustainable tourism infrastructure, including green hotels. Promoting
Sustainable Tourism Products: German tour operators could develop and promote sustainable
tourism packages for Karakalpakstan focusing on eco-friendly accommodations and culturally
immersive experiences. Research and Development: Joint initiatives between German and
Uzbek institutions could focus on identifying innovative sustainable tourism practices and
technologies well-suited for Karakalpakstan's specific context.

170



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

Table 3: Potential Areas for German Engagement in Karakalpakstan

Green Hotel Investment in eco-lodges, energy- Enhanced sustainable

Development efficient hotels, and sustainable accommodation options, reduced
guesthouses; providing expertise in environmental impact of tourism
green building technologies. infrastructure, and job creation in

green sectors.

Capacity Training programs for hotel staff and Elevated skill sets and awareness of

Building local communities focused on environmental issues among the local
sustainable tourism practices, including = workforce, improving the quality of
environmental conservation education. tourism services.
(Conuxona, 2024)

Sustainable Assistance in developing regional More environmentally responsible

Tourism sustainable tourism strategies, tourism development, long-term

Planning conducting environmental impact viability of tourism, and preservation
assessments and fostering sustainable of natural and cultural heritage.
tourism zones.

Marketing and Collaborative marketing efforts to Increased tourist arrivals, improved

Promotion promote  Karakalpakstan as  a  international perception of the region,
sustainable tourism destination in leading to greater economic benefits
Germany and other European markets. = from tourism.
(Connkos,2025)

Technology Introduction of and investment in Lower operating costs for businesses

Transfer German green technologies (e.g., solar while contributing to environmental
energy, water treatment) applied in sustainability and resource
tourism facilities. conservation.

Sources: GIZ. (2023). Deutsche Gesellschaft fiir Internationale Zusammenarbeit Official Site.
Link; GSIA. (2019). Global Sustainable Investment Review 2018. Link.

Challenges and Opportunities

Establishing sustainable tourism and promoting green hotel investments in Karakalpakstan will
entail addressing several pressing challenges such as the underdeveloped tourism infrastructure,
limited public awareness surrounding sustainable practices, and potential financial constraints.
However, several significant opportunities exist, including:

Unique Tourism Assets: The region’s unparalleled natural and cultural heritage establishes a
strong foundation for targeting niche tourism markets, particularly ecotourism and cultural
tourism, both of which dovetail nicely with sustainability principles. Growing Interest in
Sustainable Travel: According to a 2021 report by Booking.com, 81% of global travelers feel
that sustainable travel is vital, and 87% wish to travel sustainably in the coming year
(Booking.com, 2021). This aligns with a growing consumer trend toward environmental and
social responsibility.

Potential for International Funding and Support: The ecological challenges in the Aral Sea
region have garnered international attention, creating pathways for accessing funding and
technical assistance geared towards sustainable development initiatives, including sustainable
tourism. Government Support for Tourism Development: The Uzbek government has identified
tourism as a critical sector for economic diversification and is actively pursuing the
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development of infrastructure conducive to sustainable tourism, thereby establishing a
favorable policy landscape.

Table 4. SWOT Analysis for Sustainable Tourism and Green Hotel Investment in
Karakalpakstan

N

Unique natural and cultural

heritage,

providing a strong foundation for diverse
tourism offerings. (Sodikov, (2023.

Significant potential for niche tourism
markets (like ecotourism and cultural
tourism), which aligns well with global
sustainability trends.

Strong governmental focus on tourism
development as a means for economic
diversification and job creation.

Availability of rich biodiversity and historical
sites, including ancient fortresses and deserts,
appealing to adventure travelers and
historians alike.

International interest in the region due to the
ecological significance of the Aral Sea and the
ongoing recovery efforts, which can attract
funding and expertise.

Underdeveloped tourism infrastructure,
especially regarding sustainable accommodations
and services.

Limited awareness and adoption of sustainable
tourism practices among local operators and
communities.

Financial constraints in investing in green
technologies and sustainable infrastructure.

Logistical challenges and accessibility issues in

remote areas may deter potential tourists.

Political instability or regulatory hurdles can
complicate foreign investments and partnerships.

Increasing global demand for

can boost marketability.
German and

Potential for

infrastructure.

Opportunities for public-private partnerships
(PPPs) that can foster investment in green hotel
development.

initiatives and infrastructure

(Sodiqova, 2024)

Rising awareness and consciousness surrounding
climate change may result in increased support
for sustainability initiatives from both consumers

and policymakers.

Capacity for leveraging digital technologies for
promoting and managing sustainable tourism,

thereby broadening market reach.

sustainable
tourism and eco-friendly travel options, which

international
investment and technical assistance, which can
facilitate the development of sustainable tourism

Environmental degradation, particularly due
to the ongoing Aral Sea crisis, can undermine
tourism appeal and viability.

Competition from  more  established
sustainable tourism destinations in
neighboring regions (e.g., Kazakhstan,

Kyrgyzstan, and Tajikistan).

Lack of a robust regulatory framework for
sustainable tourism practices can lead to
inadequate oversight and possible
environmental risks.

Risk of wunsustainable tourism practices
emerging if development efforts are not
carefully managed, such as over-tourism or
habitat destruction.

Potential socio-cultural conflicts due to an
influx of tourists impacting local communities
and their traditional practices.
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Recommendations

To effectively foster German engagement in sustainable tourism and green hotel investment in
Karakalpakstan, the proposed recommendations include:

Establish a Bilateral Working Group: A collaborative framework involving both German and
Uzbek (including Karakalpakstan) tourism authorities and industry stakeholders should be
initiated to identify priority collaboration areas and develop joint initiatives. Develop Pilot
Green Hotel Projects: Launch pilot projects focused on establishing green hotels in strategic
tourism destinations within Karakalpakstan, with involvement from German investors and
technical specialists.

Implement Capacity Building Programs: Design targeted training programs leveraging German
expertise to empower local tourism professionals with sustainable practices and green hotel
management. Facilitate Public-Private Partnerships: Cultivating a conducive environment for
PPPs between German enterprises and local partners is essential to promote investment in
sustainable tourism infrastructure.

Promote Sustainable Tourism Products in Germany: Collaborating with German tour operators
and marketing agencies to effectively promote Karakalpakstan as a sustainable tourism
destination, emphasizing its unique natural and cultural attractions as well as eco-friendly
accommodations.Support Research and Innovation: Encourage joint research initiatives
focused on developing and implementing tailored sustainable tourism solutions within the
specific context of Karakalpakstan.

Table 5: Recommendations for Fostering German Engagement

Establish Bilateral German & Uzbek Tourism 6 months A formal framework  for
Working Group Ministries, Industry collaboration with identified joint
Associations initiatives.

Launch Pilot German Investors, Local 1-2 years  Demonstration of viable green
Green Hotel Businesses, Government hotel models leading to further

Projects Agencies investment.

Implement German Experts, Local Ongoing Enhanced local expertise in

Capacity Building Training Institutions, sustainable tourism and green

Programs Tourism Businesses hotel management.

Organize PPP German Companies, Annually | Facilitate  partnerships  and

Investment Uzbek Government, Local investment in sustainable tourism

Forums Project Developers infrastructure.

Develop Joint German Tour Operators, Ongoing Increased awareness and tourist

Marketing Uzbek Tourism arrivals from Germany and other

Campaigns Authorities European markets.

Initiate Joint | German & Uzbek  2-3 years | Development of innovative

Research Projects  Universities, Research sustainable tourism solutions and
Institutions practices for Karakalpakstan.
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Conclusion

Karakalpakstan possesses significant tourism potential, yet its sustainable development is
paramount given the region's ecological vulnerabilities. Green hotel investment serves as a vital
component in developing a sustainable tourism sector while minimizing environmental impacts
and enhancing economic benefits. Germany, with its robust commitment to sustainability and
experience in fostering green initiatives, can play an essential role in this endeavor. By
promoting a collaborative framework through investments, technical assistance, and knowledge
exchange, stakeholders in both Karakalpakstan and Germany can realize the benefits of
fostering a vibrant, sustainable, and environmentally responsible tourism industry in this unique
region. This endeavor necessitates a unified effort from governments, businesses, and local
communities, guided by a shared vision for sustainability and mutual advantage.
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ABSTRACT

Resource development and management is one of the crucial processes in the education
institution for assuring quality especially in higher education. This is also the same with
community colleges. The main objective of this study was to determine the experiences of
stakeholders on resource development and management of Daraga Community College.
Specifically, this study answered the status of resources, the practices and the strengths,
weaknesses, opportunities and threats in the school resource development and management as
experienced by the stakeholders. The researchers utilized case study method. The data were
gathered from 35 internal and external stakeholders as key informants in the study composed
of instructors, administrators, non-teaching staffs, and members of Board of Trustees. The
needed data were determined through document analysis, interviews and SWOT analysis. The
major findings in terms of the status of Daraga Community College where resources are
considered available but need to be improved in order to serve the large number of enrollees in
the college. There are certain practices of resource development and management which are
done by the stakeholders in the college. It was also found that the college has strengths,
weaknesses, opportunities and threats in resource development and management. To address
the concerns in the experiences of the stakeholders in the college, the researcher proposed a
management model in resource development and management which is called as 4S
Management Model. The management model aims to create and define the capacity capabilities
of Daraga Community College to deliver quality and accessible education to Daragefios.

Keywords: Resource management, Resource development, Experiences

Introduction

A school can operate and do its social responsibilities to the community with enough tangible
and intangible resources which are needed to manage and develop. Just like a business, these
resources can be categorized into 9M’s which are acronyms of Money, Machinery, Make-up,
Methods, Men and Women, Markets, Management information, Management and Materials
(Spencer, 2016). The development and management of these resources are the responsibilities
of a school manager or the school head with the cooperation of internal and external
stakeholders in a school community. Resource development and management, although they
are interrelated, they have different definition and functions. Resource development the study,
establishment and implementation of additional resources or services which will extend the
capabilities of community long-term systems to serve better long-term clients (Law Insider
Dictionary). The main goal of resource development is to find ways that allocate resources more
efficiently, to spread the available resources in a way that maximizes economic and social
benefit taking into account the different competing uses. Resource management make a project
successful and can effectively understand how to plan resources in an efficient way. In dealing
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of resource management one needs to know the definition of resources and availability and
linked these to planning of resource demands and related reporting (Bird, 2018). This resource
development and management is also applicable to the Philippine higher education institution.
Since these colleges and universities offer different courses, they need also to obtain and look
for the resources that could help them sustain the needs of each programs that they offered. One
of the community colleges found in Albay province is the Daraga Community College or
DCOMC. For almost 17 years, the college shared facilities and resources from public schools
in Municipality of Daraga which are the Daraga National High School, Malabog National High
School and Daraga North Central School. The college has this Memorandum of Agreement that
from 5:30 in the afternoon until 9 in the evening, they will use the school to operate as a
community college. With this, the college shared all the resources from these public elementary
and high schools in Municipality of Daraga. Until in the year 2019, with the help of then
Governor Joey Salceda, the college has now a school building that they can call as their own
located at Salvacion, Daraga, Albay. DCOMC offers new curriculum teacher education
programs which are newly recognized as CHED compliant. This study focus on the experiences
of Daraga Community College since from how many years that they shared facilities and
resources from other schools, now that they are having their own facilities and resources, the
researcher wanted to determine the experienced issues and concerns of the college’s
stakeholders in terms of resource development and management. Likewise, the research would
like to know the possible strengths, weaknesses, opportunities and threats in the institutions’
environment that affect the resource generation as well as its management and development.

Materials and Methods

The study uses case study method. The three research instruments used are document analysis,
interview guide and focus group discussion. The key informants of the study are the internal
and external stakeholders of the college particularly those involved in budgeting and
administration in AY 2021-2022. There were 35 key informants chosen through purposive
sampling. Upon approval of the proposal, a letter was sent to the college dean and administrator
of Daraga Community College where the respondents of the study are coming from. When the
letter was approved, letter for the chosen faculty members and external stakeholders are given.
Scheduled interview from the key informants was set to get the information about the
experiences in resource development and management. Focus group discussion was
implemented to identify the strengths, weaknesses, opportunities and threats and validation of
answers in the interview guide. SWOT analysis was used in the study. School profile on
available resources of the college was determined through document analysis from the school
records section and repository from the college. Document analysis framework was also done
after getting the data in the school records. Analysis of answers in the interviews of the key
informants was also done and subjected to data triangulation. Based from the findings, the
researcher recommended a management model anchored to the resource development and
management of the college.

Findings and Discussion
A. Available Resources of Daraga Community College

In terms of human resources, the college had 161 teaching staff composed of doctorate and
master’s degree holders while others are enrolled in thesis writing and are graduating soon.
Moreover, there are 33 non-teaching staff assigned in the college offices but had an employment
duties in Municipality Office of Daraga. The college had limited number of librarian, guidance
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counsellor, nurse and full-time teaching staffs. Another, there were still instructors whom are
not master’s degree holder. Regarding the budget and funding of the college, the main source
of funding is from the CHED UniFAST. This fund given to the college is being budgeted in
Budget Office of Municipality of Daraga and the prepared Maintenance, Operations and Other
Expenses by the college administrator approved by the LGU accounting and budget office. The
time resources of the college in class schedule and calendar were based from the allotted days
by CHED and prepared by the college dean. Also, a timeframe for the college’s operations was
evident. More part-time instructors of the college affect the class schedule. There were more
subjects scheduled in late afternoon until evening. The policies and standards of the college
were anchored on the written laws in student’s handbook, faculty manual and CHED policies.
Program compliance was also complied by the college in their offered courses. Although, the
policies and standards are limited in Faculty Manual about professional development, trainings
and seminars. Equipment were present and available in the college. The computer and speech
laboratories had 28 computer sets and the science laboratory had also available tools and
equipment. But it was limited to compensate the number of students who are enrolled in the
college. The school building of the college had 1, 000 sq. m. floor area with two-storey. It was
divided into three-winged parts and composed of offices and classrooms. But the number of
classrooms in the college are also limited in number. Library, equipment and instructional
materials are present and available in the college. The library had 7, 333 accessioned books.
But it was limited in number for enrolled students and faculty members. Communication
networks of the college are through memoranda and social media sites. Linkages were
considered the public schools in Division of Sorsogon, Albay and Legazpi City where student-
teachers of the college do their practice teaching practicum.

B. Practices of the College in Resource Development and Management

There were practices done in the college for resource development and management. Based
from the deduced and categorized answers of the key informants, these were the common
practices in the college. The practices in the planning and budgeting include prioritizing of the
needs in terms of allocating budget, use of previous data for estimation, rehashing of annual
budget plan, verification of Municipal Budget Office and approval of the Municipal Mayor.
The laboratory, equipment and instructional material’s research and planning practices were
identified through consultation with the instructors on the needed materials and creation of
proposal or purchase request by the librarian and laboratory in-charge. In staffing and
organizing of resources, the college has the following practices: Posting of Vacancies through
Social Media, Hiring of Qualified Instructors, Hiring from referral and recommendation,
Consideration of Retired teachers, Departmentalization based on teaching loads, Using of labels
and shelves for organizing the equipment, materials and library holdings and Plotting of
Activities based on college calendar. The practices in controlling and coordinating are the
following: Mandated with Guidelines, Checking and Approval of Posts in FB group and page,
Use of logbooks, Memoranda and Announcements, and Setting of Priorities in Funds. The
practices in monitoring and evaluation includes checking of attendance of instructors and staffs,
creating and submitting financial reports, inventories, routinary inspection by the LGU and
submission of accomplishment reports. It was found out that instructors had limited knowledge
about the practices in funding management. The college also lack of monitoring and evaluation
tools for the resources.

C. Strenghts, Weaknesses, Opportunities and Threats in Resource Development and
Management

1. Planning and Budgeting
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For almost 19 years the college stands and continuing its operation as one of the community
colleges and providing Teacher Education Courses in the province of Albay, there are already
ways of resource development and management that are considered valuable and effective.
Furthermore, these strengths, weaknesses, opportunities and threats are considered guide on
how to effectively plan and budget the available resources of the college. Fugure 1 shows the
SWOT analysis for planning and budgeting.

Strengths Weaknesses
e Planning in the college is a joint force e Lack of auxiliary services (e.g.
of the different stakeholders canteen, drinking stations, comfort
rooms, etc.)

e Consultation and dissemination of the

plan in the college
Supportive Board of Trustees

Well-organized ways on how

Limited tools, equipment and
materials in library and laboratories

Limited funding allotted for the

. college and slow procurement process
activities are planned

Opportunities Threat
e Political persons like congressman are e The fault-line present in the owned
showing interest to improve the land of the college

facilities of DComC

e The supportive LGU in terms of
planning and supporting the
expansion of the college

Figure 1. SWOT Analysis for Planning and Budgeting

Based from SWOT analysis presented in planning and budgeting of resources in DComC, it
can be concluded that the college has supportive and knowledgeable people in terms of
planning. There are also consultation and dissemination of plan. In terms of the weaknesses,
the findings are the lack of resources in terms of number which can affect the planning of these
resources. There are also opportunities in order for the college to improve its resources
particularly in facilities because there are political persons who wanted to help the college with
the support of LGU. Although, the threat of fault line under the lot of DComC can affect the
construction of planned 4-storey building of the college to compensate the expanding number
of enrollees.

2. Staffing and Organizing

An institution needs people in order to operate especially an educational institution. The same
with DComC where for many years it continue its service because of the staff who are assigned
and working there. Figure 2 shows the SWOT analysis of staffing and organizing based on the
experiences of the stakeholders in the college.

Strengths Weaknesses
e Qualified instructors based on CHED e Limited number of manpower and
minimum requirements are hired staffs (librarian, guidance counsellor,
e There is a strong teamwork with the nurse, registrar and instructors)
staff e Lack of permanent positions for
e Proper screening and hiring of teaching and non-teaching staffs
teaching staffs
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e Full dedication of the instructors in e Lack of trainings and seminars for
teaching despite their current teaching staffs
employment status

e Depending upon the LGU in selection

and hiring
Opportunities Threat
e Scholarships provided by CHED and e More part-time instructors and non-
DOST for the students in the college permanent instructors

Figure 2. SWOT Analysis for Staffing and Organizing

Based from the SWOT analysis of staffing and organizing, the hiring process of applicants in
teaching positions are evident and based from the CHED minimum requirements. Although,
the college cannot deny the fact that there are limited number of full-time instructors because
of the lack of plantilla positions to ensure the permanency of its instructors. With this reasons,
more part-time instructors were hired and the stakeholders seen this as a threat to the
organization. They sense that without permanent positions, qualified instructors will soon leave
the college. Scholarships are seen as opportunities especially for the students.

3. Controlling and Coordinating

Resources are being controlled especially in terms of usage and should be coordinated
especially to the stakeholders of the college. These functions should be made in order to
maintain good quality of resources as well as management. Figure 3 shows the experiences in
a SWOT analysis of the stakeholders in controlling and coordinating of the college’s available
resources.

Strengths Weaknesses

e Student’s handbook guided student’s e Limited internet connectivity
behavior e The big number of enrollees

e Issuance of memorandum from Office accommodated by the college this
of the Dean and Administrator academic year

e Proper protocols of conducting e Difficulty in disseminating
activities information because of poor internet

o Communication is properly connectivity

disseminated using social media
e Proper communicating and delegating

of tasks
Opportunities Threat
e Partnership with other training e Unsure employability of the graduates
programs in the Municipality of in Teaching Field
Daraga

Figure 3. SWOT Analysis for Controlling and Coordinating

Based from the SWOT analysis in controlling and coordinating, the college is mandated with
guidelines and rules stated in student’s handbook and memorandum. Although the college has
limited internet connectivity, still it uses social media platforms to disseminate information
especially in pandemic times. The opportunity of having partnership with other organization
and institutions in Municipality of Daraga is considered as an opportunity to improve the human
resources especially of the college. The unsure employability of graduates in the college is
considered as threat especially that the college offered courses that are similar with the other
nearby colleges and universities.
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4. Monitoring and Evaluation

The college has also ways on how to monitor and evaluate their resources especially that they
had already their own facilities. They do not anymore share facilities from other public schools
in Municipality of Daraga. Considering this, stakeholders had also experiences in monitoring
and evaluation of their own resources. Figure 4 shows the SWOT analysis of monitoring and
evaluation of the college as experienced by the stakeholders.

Strengths Weaknesses
e Checking of the plans before e No standardized evaluation tool for
implementing by the administrators rating the instructors
e Simple exit conferences and e Not complete attendance of students
evaluation after the implementation of in classes because of the pandemic

the activities

e Accomplishment reports every month
for instructors and after the
implementation of activities for clubs

e Attendance monitoring of instructors
in Office timer and Google Forms for
synchronous classes Google Meet
links

e Attendance of students are submitted
to the Dean’s office

Opportunities Threat

e Added programs like CCT in the e The prolonged years of pandemic

college

Figure 4. SWOT Analysis for Monitoring and Evaluation

Based from the SWOT analysis in monitoring and evaluation, the college monitored their
resources based on accomplishment reports and frequent checking. Applications like Google
Forms and Office Timer were widely used since pandemic. But, the college do not have
standardized evaluation tool for rating instructor’s performance. The opportunity of adding
other programs could lead to more students even with the threat of prolonged years of pandemic.

D. Proposed Management Model to Improve Resource Development and Management of
Daraga Community College

In 2019, the college just settle to their own land and facility after many years of sharing of
resources from many public schools in Municipality of Daraga, establishing school resources
for short period of years is something to be proud of in this college. Although, the findings
showed that Daraga Community College has available resources in human, budget or funds,
physical plants or facilities, materials, equipment, library resources, policy and standards,
communication and linkages but these resources are limited in number and quantity. Table 1
shows the analysis of the four indicators extracted from the statement of the problems, each
strengths and weakness, the target goals and the KRAs. It was the basis of the management
model that shall be made. The first indicator was the Status of Resource Development and
Management in DComC. The availability of the resources in the college and full-time faculty
members were hired are considered as the strengths. The weaknesses are the limited number of
available resources that were not proportionate to the number of students and the out-dated
books in the library. Based from the strengths and weaknesses, the target goal is to establish
strategic planning in managing and developing of the resources. The KRA is planning. The
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second indicator was the Practices of Resource Development and Management in DComC.
Having their own practices and has qualified and experiences administrators are considered as
the strengths. The weaknesses are the non-involvement of instructors in some practices, little
autonomy in managing funds and almost no practices in developing the resources. Based from
the strengths and weaknesses, the target goal is to have active engagement of stakeholders and
create practices in developing the resources. The KRA is implementation. The third indicator
was the SWOT Analysis of Resource Development and Management in DComC. The identified
strong strengths and opportunities to help the college sustain the resources are considered as
the strengths. The weaknesses are the limited number of permanent positions, facilities, fund to
compensate the large number of students and environmental threats like the fault-line under the
college ground. Based from the strengths and weaknesses, the target goal is to establish a
standardized process of monitoring and evaluation of resources. The KRA is evaluation.

Table 1. Presentation of Indicators and KRAs

Indicators Strengths Weaknesses Target Goals 5

Status of There are available Limited number of To have organized Planning (Start)

RDM in resources in the available resources; analysis of needs of Quality
DComC college;  Full-time Available resources each available Planning
faculty members does not resource and its
were hired proportionate to the development

number of students;
There are out dated

books

Practices of Have their own Non-involvementof To have actual Implementation

RDM in practices in Resource instructors in some involvement of (Set)

DComC Development  and practices of resource stakeholders in  Quality
Management; Has development and management and Engagement
qualified and management; Little development of
experienced autonomy in resources
administrators managing the funds;

Almost no practices
in developing the

resources
SWOT Had identified strong Limited number of To have proper Evaluation
Analysis of strengths and permanent monitoring and (See to It)
the opportunities to help positions, facilities, evaluation of Quality
Experiences the college sustain fundsto compensate resources in the Assurance
of RDM in the resources the large number of college
DcomC students;

Environmental

threats like the fault-

line under the
college ground

The management of these resources had already practices and ways in managing by the
stakeholders of the college. The researcher had identified that there are also limitations in terms
of management functions especially in monitoring and evaluation of the resources and planning
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especially in allocation of budget. The researcher cannot deny the fact that the college is
anchored to the Local Government of Daraga and funding depends on the allotted budget of
this government unit. Coordination and consultation with the stakeholders are also limited in
the college. Since from the very start of the college, all instructors are in part-time status and
have other responsibilities from the schools in where they have permanent positions as teaching
staffs or holding administrative positions, as teaching staffs or holding administrative positions,
planning of resources becomes a sole-responsibility of the college dean and administrator. The
teaching and non- teaching staff had also limited roles and knowledge about the resource
management and development of resources. Although, it was an administrative duties but
proper planning and collaboration should be also included to properly hear the needs of the
constituents about the resources. Based from these, the researcher recommended a management
model that can improve the Resource Development and Management of Daraga Community
College. The management model in Figure 5 is called 4”S” Management Model stands for Scan,
Start, Set and See to it.

The first element of management model is called Scan. It where the environmental scanning of
school resources is done by the stakeholders and college administration. All individuals and
part of DComC are entitled to participate in this stage. A SWOT analysis can be done in order
to see in most detailed way the needs of the school. In this step, the college dean can ask his
constituents about the things that they observe that could help their school in managing and
developing resources. The observation will focus on the available college resources.
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Goal 1. To have Goal 2. To have Goal 3. To have
organized actual imvohement proper
analysis of needs of stakeholders in monitoring and
of each available management and evaluation of
resource and its development of resources in the
development resgurces college
Evaluation
Resource s £ Implementation (standardized
Management E 5
and = | = " (Engagement ’l Tﬂ?l fn_r
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& E Stakeholders) and
Evaluation)
I I | 1 |
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VMGO rainings
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g Quality Review Quality Planning Engagement Assurance

Figure 5. 4 “S” Management Model

The next element is Start. This is where planning of specific strategies on how to manage and
develop the school resources. During this period, the college dean together with his instructors
and non-teaching staffs will create a plan just like the school improvement plan. What they will
do is to group themselves upon the level of management they belong or their subjects or how
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long they stay in the college. The teachers together with administrators will perform
collaboration in order to set the priorities. Delegating tasks and assigning the members will also
be done during this stage. Evaluation sheets and monitoring process are also tackled in this
stage. the priorities. Delegating tasks and assigning the members will also be done during this
stage. Evaluation sheets and monitoring process are also tackled in this stage. The created plan
will only run in a year to consider the allotted budget given to the college by the LGU which is
annually. The process and strategy of managing and development of resources are included on
the plan. The college will submit the output to the LGU and Board of Trustees for checking and
approval. Third element is Set. After planning, the implementation will begin. It will be
included in the system of the school. Religiously following the plan should be practice by the
school and teachers assigning to the tasks. This will be the longer period of the management
model.

Lastly, See to it. This will be done after the school year, administrators and teachers will be
included on the evaluation process. Another, constant monitoring of administrators on the plan
should be done while the plan is still on the process. With this, there will be constant evaluation
and monitoring in order to ensure the success of the plan and strategy. Comments and
suggestions for further improvement of the plan will also tackle and noted. In this step,
monitoring and evaluation will also takes place within the college first with the cooperation and
collaboration of the college before submitting the final results to the LGU and Board of Trustees
for another discussion and evaluation to be done. This management model in Resource
Management and Development in the college has the objective to improve the collaboration
and cooperation of the stakeholders in handling the resources of Daraga Community College.
If every needs and suggestions of the stakeholders are heard, everyone is taking responsible of
what the college has planned in allocation and developing the resources that the college had.

The 4”S” Management Model as recommended management model of Resource Development
and Management adhered to help and improve the current situation of the college in managing
and developing the available resources in the college. As well as to help the college in managing
the resources especially that the college was starting in having autonomy to have their own
resources without any sharing status with the other schools. Aside from these, this management
model shall create and define the capacity capabilities of Daraga Community College to deliver
quality and accessible education to Daragefos.

Conclusion and Recommendations

Based on the findings of the study, these were concluded: Daraga Community College has
available resources but limited in number to compensate the growing number of enrollees.
There were practices by the stakeholders in resource developement and management. The
strengths of resource development and management of DComC are the good number of
qualified instructors in the college based on CHED minimum requirement, having a
collaboration of stakeholders in planning and appropriate measures in hiring of employees. The
weakness is the limited resources to compensate the large number of enrolled students. The
willingness of political persons and LGU of Municipality of Daraga is an opportunity in
improving the resources. The considered threat is the fault line underneath the ground as
hindrance in the original plan for the construction of the college building. 4”S” Management
Model was created to help Daraga Community College in developing and managing the
available resources.

The following recommendations are considered useful in resource developemnt and
management of DCOMC: more permanent positions be requested to have more full-time
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instructors in the college. The college needs to conduct seminars and trainings based on the
needs of their human resource especially the teaching staff; the budgeting be a shared
responsibilities of the college administrator, college dean and representatives of each
classification of stakeholders to address the needs of the college’s resources. The college be
transparent about the funds which are available together with the approval of LGU. Another,
creation of realistic plan in budget allotment and estimation is also recommended; The college
is recommended to allocate funds regarding the procurement of these materials; More
collaboration and consultation from the stakeholders is further recommended. Creation of
resource developmental plan to address the lack of resources, creation of the faculty
developmental plan regarding the needed seminars and trainings as well as number of needed
permanent positions and standardized tool for evaluation of teachers; And lastly, it is hereby
recommended that the output of this study be utilized as guide in making the Daraga
Community College as one of the best community colleges in resource development and
management in the province. The output be used in order to help the college improve the
resource development and management by addressing the needs of its stakeholders.
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ABSTRACT

Georgia’s specific geographical location, its geopolitical significance in the Caucasus region,
and the high-volume transit flows through the country highlight the urgent need for the rapid
and efficient development of its road network. Improved road conditions enhance safety and
driving comfort, making international routes more suitable for cargo transportation. This, in
turn, attracts more tourists and stimulates economic growth, resulting in increased national
income. Combining traditional methods and local materials with newly developed techniques
and modern materials can yield greater results—producing high-quality roads with longer
service life and lower maintenance costs.

Keywords: Georgia, Roads, Pavement, Asphalt, Construction.

Introduction

Georgia’s geographical location and geopolitical significance are of great importance. The
country lies along the axis of the ancient Silk Road (The Great Silk Road), and even today,
large volumes of cargo move between East and West through its territory. Georgia borders
several key countries—Turkey, Russia, Azerbaijan, and Armenia—further enhancing its
strategic position. Considering these factors and the current regional dynamics, it can be argued
that Georgia represents the only safe and reliable land corridor for transporting goods between
Europe and Asia.

It 1s important to emphasize that Georgia’s land corridor is not only a route for fast and cost-
effective transit, but also a hub for pipelines, air routes, and subsoil communication networks.
The growth in cargo turnover has a direct positive impact on the country’s economic
development—foreign investment increases, new jobs are created, and the standard of living
for the Georgian population rises. Additionally, Georgia has assumed an increasingly
significant political role in the region.

Considering all the points mentioned above, it is crucial to have a high-quality, safe, and durable
road infrastructure. However, numerous disruptive factors make achieving this goal particularly
challenging.

Main Text

Georgia’s diverse and often harsh climatic conditions pose significant challenges to the
durability and maintenance of its road infrastructure. The country features a complex
topography, ranging from coastal lowlands to high mountain regions, and experiences a wide
range of weather conditions throughout the year. These climatic variations—especially the
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extreme temperature fluctuations, heavy precipitation, and seasonal freeze-thaw cycles—have
a direct impact on road pavement integrity and longevity.

One of the most critical factors affecting pavement performance in Georgia is the freeze-thaw
cycle, particularly in mountainous and highland regions. During winter, water infiltrates cracks
and pores in the pavement structure. As temperatures drop, the water freezes and expands,
exerting pressure on the surrounding materials. Repeated cycles of freezing and thawing cause
the pavement to weaken, crack, and eventually break apart, a phenomenon commonly referred
to as frost heave.

Heavy rainfall, which is prevalent in western and central Georgia, also contributes significantly
to pavement deterioration. Prolonged or intense precipitation leads to water penetration beneath
the pavement layers, weakening the subgrade and base materials. This results in rutting,
potholes, and surface deformation. Poor drainage systems exacerbate this issue by allowing
water to accumulate on or under the road surface.

In the summer months, high temperatures—particularly in the eastern regions—can soften
asphalt surfaces, making them more susceptible to rutting under heavy traffic loads. Thermal
expansion can also lead to longitudinal cracking and joint displacements in rigid (concrete)
pavements.

Wind-driven dust and sand, common in some arid areas, contribute to the abrasion of surface
layers, while landslides and soil erosion in mountainous areas can lead to structural failures of
entire road sections.

Typical types of pavement damage observed in Georgia due to these climatic stresses include:
Grid Cracking: A network of interconnecting cracks caused by fatigue and water infiltration;

Potholes: Depressions or holes resulting from the loss of pavement material, often caused by
water damage and traffic stress;

Rutting: Depressions in wheel paths due to deformation of pavement layers under repeated
loads;

Edge Cracking: Cracks along the pavement edge caused by insufficient support or drainage;
Block Cracking: Large rectangular cracks caused by temperature changes and shrinkage.

To address these challenges, it is essential to implement climate-resilient road construction
practices, use high-quality materials, and ensure regular maintenance. Incorporating advanced
drainage systems and designing pavement structures specifically for local climate conditions
can significantly extend the service life of roads in Georgia.

Over the past few decades, the cost of road pavement construction has steadily increased due
to a range of economic, industrial, and environmental factors. One of the primary reasons is the
rising price and declining quality of key raw materials—particularly bitumen, the binder used
in asphalt. Bitumen is a byproduct of crude oil refining. As global energy markets shift toward
cleaner fuels and more efficient refining processes, the yield of heavy residues like bitumen has
decreased. Modern refineries are optimized to extract lighter, more valuable fuels, which
reduces the availability of high-quality bitumen for the construction industry.

This has led to a regression in bitumen quality. The bitumen produced today often lacks the
natural strength and durability of earlier decades. It tends to be more brittle, less elastic, and
more susceptible to oxidation and temperature extremes. As a result, pavements built with this
lower-grade material are more prone to cracking, rutting, and general wear, especially under
high traffic loads and harsh climate conditions. To compensate for the shortcomings of modern
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bitumen, additional additives and modifiers are now required, which increases both the
complexity and the cost of asphalt production.

Additives such as polymers, rubber, fibers, and chemical stabilizers are widely used to enhance
the performance of asphalt mixtures. These materials improve elasticity, temperature
resistance, and load-bearing capacity. However, they come at a premium, both in terms of raw
material cost and the specialized mixing processes they require. Moreover, their transportation
and storage demand more careful handling, contributing further to rising expenses.

The growing focus on environmental sustainability also influences material pricing. Regulatory
pressures often require the use of low-emission technologies, recycled content, and eco-friendly
binders, which can be more expensive or require investment in new production facilities. Warm
mix asphalt, for example, reduces energy use but involves the use of specialized additives or
foaming equipment, increasing initial costs despite long-term savings.

Global supply chain disruptions, driven by geopolitical instability, pandemics, and fluctuating
oil prices, have also impacted the availability and pricing of construction materials. Raw
materials for asphalt and concrete must often be imported or transported over long distances,
and transportation costs have increased substantially in recent years. Additionally, natural
aggregates, such as crushed stone and gravel, are becoming scarcer in some regions, leading to
higher extraction and haulage costs.

Labor and equipment costs are another factor. Skilled labor is needed to handle modern paving
technologies and additives correctly. The machinery used in asphalt mixing and paving must
also be calibrated to ensure proper blending and distribution of these complex mixtures. This
need for technical expertise and advanced equipment raises capital investment requirements
and operational costs.

Furthermore, road construction projects are increasingly held to higher quality and performance
standards, especially for highways, international transit corridors, and urban networks.
Governments and private sector stakeholders demand pavements with longer service lives and
fewer maintenance needs. Meeting these expectations with declining base material quality
necessitates more sophisticated engineering solutions and costlier materials.

Georgia is rich in various local materials that are essential for road construction, including
crushed stone, gravel, sand, and basalt. These materials are found in different regions across
the country, particularly in mountainous and river valley areas, providing a reliable and cost-
effective supply for infrastructure projects. Using local materials significantly reduces
transportation costs, which is especially important in a country with challenging terrain and a
limited logistics network. It also shortens construction timelines and lowers the carbon footprint
of projects by minimizing long-distance hauling.

In addition to economic and environmental benefits, local materials are naturally suited to
Georgia’s climate and geotechnical conditions. For example, basalt and other volcanic rocks
from western Georgia are known for their durability and resistance to weathering, making them
ideal for high-stress pavement layers. The use of locally sourced aggregates helps create
stronger, more resilient road bases and sub-bases, which are critical under the country’s heavy
freight traffic and variable weather patterns.

Promoting the use of domestic resources also stimulates local industries, creates jobs, and
supports regional development. Moreover, relying on local materials helps Georgia reduce its
dependence on imported construction products, which are subject to global price fluctuations
and supply chain disruptions. In a context where the quality of bituminous binders is declining
and costs are rising, the effective use of high-quality local aggregates becomes even more
important to ensure durable and cost-efficient roads. Encouraging the integration of these

189



INTERNATIONAL CONGRESS ON SCIENTIFIC AND ACADEMIC RESEARCH
MAY 24, 2025 / ALBAY, REPUBLIC OF THE PHILIPPINES

materials with modern technologies and binders can lead to more sustainable and long-lasting
pavement solutions tailored to Georgia’s unique needs.

In addition to using local materials, incorporating various additives into bitumen can be
considered a practical and effective approach to improving road pavement quality.

Additives play a crucial role in enhancing the performance of bitumen used in road pavements.
As the quality of natural and refined bitumen has declined over the years—due to changes in
crude oil processing and refinery outputs—additives have become essential to meet modern
road performance standards.

One of the most common additives is polymer modifiers, such as styrene-butadiene-styrene
(SBS) or ethylene-vinyl acetate (EVA). These polymers improve elasticity, enhance fatigue
resistance, and allow pavements to better withstand freeze-thaw cycles and temperature
fluctuations. Rubber powder, often recycled from used tires, is also used to increase elasticity
and resilience. These rubber-modified binders help reduce cracking and extend pavement life.

Anti-stripping agents are another type of additive that improve the bond between bitumen and
aggregates, preventing moisture damage—a common issue in regions with heavy rainfall or
poor drainage. Without these agents, water can infiltrate the asphalt and weaken the structure,
leading to potholes and early deterioration. Filler additives such as hydrated lime also improve
the chemical stability of the asphalt mixture and reduce oxidation, further increasing pavement
lifespan.

In hot climates or areas with heavy traffic, viscosity-modifying additives are used to prevent
bitumen from softening and deforming under pressure. Conversely, in colder climates, low-
temperature additives enhance flexibility and help the pavement resist thermal cracking. Warm
mix asphalt (WMA) additives allow asphalt to be produced and laid at lower temperatures,
reducing energy consumption and emissions while still maintaining workability and
performance.

Fibers, such as cellulose, glass, or synthetic types, are sometimes added to the asphalt mix to
improve structural integrity and reduce the likelihood of rutting and cracking. These fibers
create a reinforcing network within the pavement that helps distribute loads more evenly. Nano-
additives, though still in experimental and early commercial use, are emerging as powerful tools
to improve binder performance at the molecular level, offering superior durability and
resistance to aging.

Incorporating additives not only improves road quality but also supports sustainability. For
example, additives allow for greater use of Reclaimed Asphalt Pavement (RAP) by restoring
the performance of aged bitumen, reducing the need for virgin materials. This contributes to
both environmental protection and cost savings.

However, using additives also presents challenges. They can increase initial material costs and
require precise dosing, specialized equipment, and trained personnel to ensure effectiveness.
Improper use can lead to inconsistent pavement performance or premature failure. Still, when
properly selected and applied, additives offer significant long-term benefits by improving
pavement lifespan, reducing maintenance frequency, and enhancing safety.

Conclusion

In summary, the effective use of high-quality local materials combined with modern additives
offers a practical and sustainable solution for improving road pavements in Georgia. Locally
sourced aggregates, such as basalt and gravel, are well-suited to the country’s terrain and
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climate, reducing transportation costs and ensuring structural compatibility. When enhanced
with carefully selected bitumen additives, these materials contribute to stronger, more resilient
pavements that can withstand extreme weather and heavy traffic loads. This approach
significantly extends the service life of roads, minimizing the frequency and cost of
maintenance interventions.

Long-lasting pavements not only provide economic benefits but also improve driving comfort
and safety for road users by reducing surface damage, deformation, and hazards such as
potholes. Additives further enhance pavement performance by improving resistance to
cracking, water damage, and temperature-related stress. Together, local materials and modern
modification techniques create cost-efficient, durable roads that meet the demands of both
transit and domestic travel. Investing in these strategies ensures a smoother, safer, and more
reliable road network—supporting Georgia’s economic development and strengthening its role
as a vital regional transport hub.
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