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Structure-Based Drug Repurposing To Inhibit The
DNA Gyrase Of Mycobacterium Tuberculosis

Resch. Assist. Seren DOGAR
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Electrochemical And Adsorption Studies Of C4-Shop A
Heterocyclic Organic Compound Inhibitor Against Corrosion
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Melis KORKMAZ Akdeniz University Effect Of Basic Tennis Training Based On Sports Education
Mustafa ALTINKOK Model On The Development Of Basic Motor And Tennis
Skills In Children Age 10-11
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Dhulasiraman M.

R.M.K.Engineering College

Empowering Health Through loT-Driven Predictive
Monitoring for Cost-Efficient Care

Ph.D. Stanislav DUSHKIN

National University of Civil Protection
of Ukraine

The Impact Of War On The Environment And Society:
Environmental Risks And Prospects For Recovery

AISSI Jean-Roitinos, ACCALOGOUN
Coffi Joel, SODJI Jean, AKOGBETO
Nadine, TAMEGNON Rémi,
HOUESSIONON Karel, TCHAOUSSI
Fousseni Ayouba,

MONTCHO Bruno,

ABDOULAYE Djafarou

University of Abomey-Calavi, West
Africa

Improving Benin’s Tourism Offering Through Crenotherapy

AISSI Jean-Roitinos, SODJI Jean ,
AKOGBETO Nadine, TAMEGNON
Rémi,HOUESSIONON Karel,
ACCALOGOUN Coffi Joel,
TCHAOUSSI Fousseni Ayouba,
MONTCHO Bruno, ABDOULAYE
Djafarou

University of Abomey-Calavi, West
Africa

Creation Of A Banana Flour Production And
Marketing Unit In The Lokossa Commune (Benin)

R. VIDHYALAKSHMI
K. RAJAGANAPATHY

Bharath Institute

Understanding The Mechanism Of Antibiotics Resistance:
Pharmacological Perspective

Mammass Bourassen, Qessaoui
Redouan, Rachid Bouharroud , Fatima
Zahra Aboulfarah,

Mohamed Alouani

Ibn Zohr
University, Morocco.

Evaluation of Moroccan Medicinal Plant Extracts for
Biocontrol of Clavibacter michiganensis subsp. michiganensis

Meriem FAHEM
Hocine ALI-KHOUDJA

University of Fréres Mentouril,
Algeria

The Health Impact Of PM10 On Pulmonary Patients: A
Study In Constantine

HASSAN ZARIOUH

(CRMEF-Oujda), Morocco.

Fredholm spectra and Weyl type theorems for Drazin
invertible operators

AISSI Jean-Roitinos, SODJI Jean,
AKOGBETO Nadine, TAMEGNON
Rémi 1, HOUESSIONON Karel,
TCHAOUSSI Fousseni Ayouba,
GOUTHON Gilchrist, DOSSOU
Sébastien, SOSSOU Camus, SEHOUBO
Lambert, MENSAH Gildas, GBESSO
Florence, TECHOU Roland,
MONTCHO Bruno, ABDOULAYE
Djafarou

University of Abomey-Calavi, West
Africa

Performance Audit Of An Integrated Management System:
The Case Of Digital Group

AISSI Jean-Roitinos, SODJI Jean,
AKOGBETO Nadine, TAMEGNON
Rémi,HOUESSIONON Karel,
TCHAOUSSI Fousseni Ayouba,
GOUTHON Gilchrist,

DOSSOU Sébastien, SOSSOU Camus,
SEHOUBO Lambert, MENSAH Gildas ,
GBESSO Florence, TECHOU Roland,
MONTCHO Bruno, ABDOULAYE
Djafarou

University of Abomey-Calavi, West
Africa

Evaluation Of Quality, Hygiene, Safety And Environment
(QHSE) At Jnp Benin

Assist. Prof. Dr. Dr. Ishwar Mittal
Assist. Prof. Dr. Dr. Aarti

Assist. Prof. Dr. Dr. Rosy Dhall
Research Scholar, Mikul

Maharshi Dayanand University,

How Product and Service Quality Shape Bank Reputation

B. Pharm Student S. KEERTHIGA

B. Pharm Student V. VARALAKSHMI
Prof. Dr. R. DEVI

Dean and Prof. Dr. R. SRINIVASAN

Bharath Institute Of Higher Education
And Research

Pharmacology: Hiv Drug Resistance
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Research Scholar Fr. Baiju THOMAS
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Muhammad SHULTHONI

Ferida RAHMAWATI

Hendri Hermawan ADINUGRAHA
Wahid Wachyu Adi WINARTO

UIN K.H. Abdurrahman Wahid
Pekalongan, Indonesia

Assisting Micro, Small, And Medium Enterprises In
Increasing Business Production In Pekalongan

Zahrotul KAROMAH
Lailatul SUCI KHATI
Reihan Kurniawan HUSODO
Jivan PRAMANA

Shinta Dewi RISMAWATI
Hammad Sultan MUBAROK

UIN K.H. Abdurrahman Wahid
Pekalongan, Indonesia

The Role Of Government In Realizing A Fair Islamic
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Nailun NAJA

Annayya Putri SABILLA
Najwa AZMI

Muhammad Sultan MUBAROK
Ade GUNAWAN

UIN K.H. Abdurrahman Wahid
Pekalongan, Indonesia

Human Nature, Ethics Of Freedom And Socio-
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Moses Adeolu AGOI

Oluwakemi Racheal OSHINOWO
Olasunkanmi Julius OLATUNDE
Oluwaseun Adetutu SANGOTUMO

Lagos State University,Nigeria

A Mixed Survey On The Latency And Use Of Machine
Learning In Learning Fields And The Impact On
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Fritz

Mohammad Zafar WASSAN
Faiz Muhammad SHAIKH
Rasool Bux JUNEJO

BOHMLER

Weingarton Germany/SZABAC-
Dokri-Sindh-Pakistan

Climate Change And Its Impact Of Production
Efficiency Of Pulses Growing In Miani Forest
Hyderabad Sindh

Maroua FATTOUCHE

Salah BELAIDI

Mebarka OUASSAF

Samir CHTITA

Mohamed Mouadh MESSAQUI

University of Biskra,
Algeria/Hassan 11 University of
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Computational Studies of Pyrimidine derivatives using
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Prof. Dr. R. SARAVANAN

Bharath Institute Of Higher
Education And Research,India
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Assist. Prof. Dr. Mohammed TRIQUE
Assoc. Prof. Dr. Ansarul HASAN
Assoc. Prof. Dr. Anil KUMAR

MANUU, CTE-NUH, Haryana,
India

Techno-Pedagogical Skills Among Teacher Educators:
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David Adedayo ANIMASAUN
Judith Amaka LAWRENCE

University of llorin
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Targeted Gc-Ms-Based Metabolomic Profiling Of Two
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Accessions: An Insight To Drought Tolerance In Small
Millets
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ABSTRACT

Biogas, a renewable energy source derived from the anaerobic digestion of organic materials,
offers a sustainable solution to energy and waste management challenges. Organic residues
such as agricultural waste, animal manure, and food scraps are key sources for biogas
generation, with the chemical composition of these feedstocks particularly the content of
proteins, fats, and lignocellulosic materials playing a crucial role in biogas output.

The increasing demand for renewable energy sources has led to a growing interest in biogas
production from organic waste. This study aims to evaluate the biogas generation potential of
plant and animal residues available in Osmaniye Province, Turkey.

This study examines the production quantities of various agricultural products in Osmaniye
Province, including large and small livestock, poultry, and crops such as irrigated and dry
barley, irrigated and dry wheat, dry oats, first and second crops of corn, peanuts, oil sunflowers,
and cotton. Data was obtained from TUIK and DOGAKA institutions. Based on this data, the
potential waste generation and corresponding energy values were calculated. The findings
reveal that animal production generates approximately 149,997 GJ/year, while plant residues
contribute around 6,556,072 GJ/year in potential energy.

Keywords: Biogas, potential, animal, crops, wastes

OSMANIYE'DEKI BiTKiSEL VE HAYVANSAL ATIKLARIN BiYOGAZ URETIM
POTANSIYELI: KAPSAMLI BiR CALISMA
OZET

Biyogaz, organik malzemelerin anaerobik sindirimi yoluyla elde edilen yenilenebilir bir enerji
kaynag1 olarak, enerji ve atik yonetimi sorunlarina siirdiiriilebilir bir ¢6ziim sunar. Tarimsal
atiklar, hayvan giibresi ve gida artiklar1 gibi organik kalintilar, biyogaz iiretimi i¢in 6nemli
kaynaklardir ve bu hammaddelerin kimyasal bilesimi, 6zellikle protein, yag ve lignoseliilozik
maddelerin igerigi, biyogaz verimi lizerinde Onemli bir rol oynar. Yenilenebilir enerji

kaynaklarina olan talebin artmasi, organik atiklardan biyogaz iiretimine olan ilgiyi de
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artirmistir. Bu ¢alisma, Tiirkiye'nin Osmaniye Ili'nde bulunan bitkisel ve hayvansal atiklarin
biyogaz liretim potansiyelini degerlendirmeyi amaglamaktadir.

Bu calismada, Osmaniye ili'nde iiretilen cesitli tarim iiriinleri ve hayvancilik faaliyetleri
incelenmistir. Biiyiikbas ve kiigiikbas hayvancilik, kiimes hayvanlar1 ve sulu-kuru arpa, sulu-
kuru bugday, kuru yulaf, birinci ve ikinci lirtin musir, yerfistigi, yaglik aycicegi ve pamuk gibi
bitkisel {iiriinlerin {iretim miktarlar1 degerlendirilmistir. Veriler TUIK ve DOGAKA
kurumlarindan elde edilmistir. Bu verilere dayanarak, potansiyel atik miktarlar1 ve bu atiklardan
elde edilebilecek enerji degerleri hesaplanmistir. Sonuglar, hayvancilik faaliyetlerinden yillik
yaklasik 149,997 GJ enerji elde edilebilecegini, bitkisel atiklardan ise yillik yaklasik 6,556,072
GJ enerji Uiretilebilecegini ortaya koymaktadir.

Anahtar Kelimeler: Biyogaz, potansiyel, hayvansal, bitkisel, atiklar

1. INTRODUCTION

The growing global demand for renewable energy and sustainable waste management solutions
has brought biogas production to the forefront of scientific and industrial interest. Biogas, a
versatile and renewable energy source, is produced through the anaerobic digestion of organic
materials by microorganisms in oxygen-free environments. This process transforms agricultural
residues, animal manure, food scraps, and other organic waste into biogas, primarily composed
of methane (CH4) and carbon dioxide (CO:), which can be used for heating, electricity
generation, and as a transportation fuel (Weiland, 2010; Aybek and Ugok, 2017). In addition to
reducing dependence on fossil fuels, biogas production offers significant environmental
benefits, including waste reduction, greenhouse gas emission mitigation, and nutrient recycling
through the digestate by-product (Angelidaki & Ellegaard, 2003).

A critical factor influencing biogas production is the chemical composition of the feedstocks,
which can vary widely depending on the source material. Key components such as proteins,
fats, carbohydrates, and lignocellulosic materials (comprising cellulose, hemicellulose, and
lignin) play a pivotal role in determining biogas yields (Amon et al., 2007). The ratio of these
elements affects the rate of microbial degradation and methane production. For instance, high
fat content can enhance methane yield due to its high calorific value, while lignocellulosic
materials present in agricultural residues pose challenges for anaerobic digestion due to their
recalcitrant structure, often requiring pretreatment (Herrmann et al., 2011). Understanding the
biogas potential of different feedstocks, particularly agricultural and animal residues, is
essential for optimizing biogas production systems and realizing their full potential in

contributing to the renewable energy mix.
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In Turkey, a country rich in agricultural activity, biogas production from organic waste offers
a significant opportunity for addressing both energy needs and environmental challenges.
Osmaniye Province, located in the Mediterranean region of Turkey, is known for its diverse
agricultural output, including a variety of crops and livestock. The province is a major producer
of cereals, oilseeds, and cotton, along with animal husbandry operations that generate
substantial amounts of organic waste (Bayrakdar et al., 2017). Tapping into these locally
available organic residues could contribute significantly to regional and national renewable
energy goals. However, to maximize the potential of biogas production, it is necessary to assess
the specific energy potential of the available feedstocks, taking into account both plant-based
and animal-based residues.

This study aims to evaluate the biogas production potential of Osmaniye Province by analyzing
the agricultural and livestock residues generated in the region. Using data from the Turkish
Statistical Institute (TUIK) and the Eastern Mediterranean Development Agency (DOGAKA),
the study provides a comprehensive assessment of the quantities of key agricultural products
such as irrigated and dry barley, irrigated and dry wheat, dry oats, corn (first and second crops),
peanuts, oil sunflowers, and cotton, as well as residues from large and small livestock and
poultry farming (Karakas, 2015; Aksoy & Sagiroglu, 2017). By calculating the potential waste
generation from these sources, the study estimates the corresponding energy values that can be

derived from biogas production.

2. MATERIALS AND METHODS

2.1. Study Area: Osmaniye Province
Osmaniye Province, located in the Mediterranean region of Turkey, is characterized by a warm

climate conducive to diverse agricultural activities. The province covers an area of
approximately 3,767 square kilometers and is known for its fertile soils, making it a hub for
both crop cultivation and animal husbandry. Agriculture is a critical component of the local
economy, with a wide range of crops and livestock produced across its rural areas (Karakas,
2015). The biogas potential of Osmaniye is closely linked to the large amounts of organic waste
generated from both agricultural and livestock activities. This study focuses on assessing the
biogas potential of various residues produced in the province, specifically evaluating the energy
content and methane yield potential of crop and animal residues.
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2.2. Agricultural Residues in Osmaniye

Osmaniye is a significant producer of various crops, including grains, oilseeds, and industrial
crops. The primary agricultural residues available for biogas production in the province are
from cereals, oilseeds, and cotton, with residues from these crops representing substantial
organic material for anaerobic digestion (Aksoy & Sagiroglu, 2017). The following key crops
and their corresponding residues were examined:

1. Wheat (Triticum spp.): Both irrigated and dry wheat are widely grown in Osmaniye. The
primary residues include wheat straw and chaff, which are lignocellulosic materials and have
the potential for methane production after pretreatment (Amon et al., 2007).

2. Barley (Hordeum vulgare): Barley, grown both under irrigated and dry conditions,
contributes significant amounts of straw as a by-product. Barley straw is another lignocellulosic
residue with potential for biogas production (Herrmann et al., 2011).

3. Oats (Avena sativa): Similar to wheat and barley, oats are grown under dry conditions in
Osmaniye. The oat straw is collected and evaluated for its potential energy yield in anaerobic
digestion systems (Weiland, 2010).

4. Corn (Zea mays): Corn is cultivated as both a first and second crop. Residues include corn
stover (leaves, stalks, and husks), which are a valuable source of biomass for biogas generation
(Angelidaki & Ellegaard, 2003).

5. Peanuts (Arachis hypogaea): Osmaniye is renowned for peanut production. Peanut shells
and plant residues are organic materials that can be converted into biogas through anaerobic
digestion (Aksoy & Sagiroglu, 2017).

6. Oil Sunflowers (Helianthus annuus): The province produces significant amounts of oil
sunflower crops, and the stalks, heads, and seed hulls are the primary residues evaluated for
their biogas potential (Bayrakdar et al., 2017).

7. Cotton (Gossypium hirsutum): Cotton is another major crop in Osmaniye, contributing
substantial residues such as cotton stalks, which are a lignocellulosic feedstock for anaerobic
digestion (Karakas, 2015).

The agricultural residues were assessed using data from the Turkish Statistical Institute (TUIK,
2024) and the Eastern Mediterranean Development Agency (DOGAKA, 2024) to estimate the
quantities produced annually (Aksoy & Sagiroglu, 2017). This data was essential for calculating

the energy potential of each type of residue.
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2.3. Livestock Residues in Osmaniye

Animal husbandry is a key part of Osmaniye's rural economy, with both large and small
livestock operations contributing to the generation of animal manure. These residues are rich in
organic material and have high potential for methane production when subjected to anaerobic
digestion (Bayrakdar et al., 2017). The livestock residues analyzed in this study include:

1. Cattle (Bos taurus): Large-scale cattle farming in Osmaniye produces substantial
amounts of manure. Cattle manure is a highly suitable substrate for anaerobic digestion
due to its balanced nutrient composition and ability to produce consistent biogas yields
(Amon et al., 2007).

2. Sheep (Ovis aries) and Goats (Capra aegagrus hircus): Small ruminants such as
sheep and goats are also commonly raised in the province. The manure from these
animals is typically lower in volume compared to cattle but still represents a viable
source for biogas production (Weiland, 2010).

3. Poultry (Gallus gallus domesticus): Poultry farming, particularly for broiler
production, is prevalent in Osmaniye. Poultry litter, consisting of manure mixed with
bedding materials like straw or sawdust, is a highly potent feedstock for biogas
production due to its high nitrogen content and rapid degradation rate in anaerobic

systems (Herrmann et al., 2011).

2.4. Data Collection and Estimation of Residue Quantities

The data for crop production and livestock numbers were obtained from official sources,
including the Turkish Statistical Institute (TUIK, 2024,) and the Eastern Mediterranean
Development Agency (DOGAKA, 2024) (Aksoy & Sagiroglu, 2017). These institutions
provide annual data on agricultural production and livestock populations, which were used to
estimate the amounts of agricultural and livestock residues generated in Osmaniye Province.

For each type of residue, the annual production of the primary agricultural product (e.g., wheat
grain, corn ears) was used to estimate the residue-to-product ratio (RPR). This ratio indicates
the amount of residue generated per unit of crop harvested. Similarly, for animal manure, the
livestock population was multiplied by species-specific manure production rates to calculate
the total quantity of manure produced per year. These estimates formed the basis for calculating

the biogas and energy potential of each type of residue.



=i b
ZE€Sceir B

Nt INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

PN A

2.5. Theoretical Biogas and Energy Calculation Parameters

Table 1 presents the theoretical biogas and energy calculation parameters, including annual
manure production, manure availability, biogas yield from animal manure, and the
corresponding electrical energy generation from the biogas. The manure availability rate was

calculated based on the amount of time animals are housed in shelters (Aybek et al., 2015b).

Table 1: Theoretical biogas and energy calculation parameters (Ocal, 2013; Ay & Kaya, 2020;
Bascetincelik et al., 2006).

Parameter Cattle Sheep/Goat Poultry
Annual manure production (AMP) (ton/year) 3,6 0,7 0,022
Manure availability rate (%) 50 13 99
Biogas yield from manure (BYM) (m?/ton) 33 58 78
Calorific value (CVB) (MJ/m?) 22,7 22,7 22,7

The total biogas amount (TBA) used in the theoretical biogas calculations was calculated
using Equation 1 (Deniz, 1987; Akbulut & Dikici, 2004; Ergiir & Okumus, 2010; Ogal,
2013):
TBA=AN+*AMP*BYM ...................... Equation 1
Where:

TBA: Total biogas amount (ton/year),

AN: Animal number,

AMP: Annual manure production (ton/year),

BYM: Biogas yield from manure (m?/ton).
The total electrical energy (TEE) generated from biogas was calculated using Equation 2
(Deniz, 1987; Akbulut & Dikici, 2004; Ergiir & Okumus, 2010; Ocal, 2013):
TEE=TBA*CVB ...................... Equation 2
Where:

TEE: Total electrical energy (kwh),

TBA: Total biogas amount (ton/year),

CVB: Calorific value of biogas (MJ/m?).

2.6. Crop Residues and Their Potential for Biogas Production

Table 2 presents the available residues from various crops grown in Osmaniye Province,
Turkey, along with their calorific values. This data is essential for estimating the biogas and
energy production potential from agricultural residues such as cereal straws, peanut shells, and

cotton stalks (Bascetincelik et al., 2006; Onurbas Avcioglu et al., 2011).
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Table 2: Available residues of cereal straw (Bascetincelik et al., 2006; Onurbas Avcioglu et al., 2011).

Crop Available Residue Amount (kg/da) Calorific Value (MJ/kg)
Barley (Irrigated) 15 17,5
Barley (Dry) 15 17,5
Wheat (Irrigated) 15 17,9
Wheat (Dry) 15 17,9
Oats (Dry) 15 17,4
Corn (First Crop) 60 18,5
Corn (Second Crop) 60 18,5
Peanut (First Crop) 80 20,74
Peanut (Second Crop) 80 20,74
Oil Sunflower (First Crop) 60 14,2
Oil Sunflower (Second Crop) 60 14,2
Cotton (First Crop) 60 18,2
Cotton (Second Crop) 60 18,2

These estimates were made based on the total biomass potential from the residues generated
during the cultivation of various crops. For each crop, the amount of residue per unit area
(kg/da) was taken into consideration to estimate the overall biogas yield potential. For example,
peanut production yields a substantial 80 kg/da of residues, with a calorific value of 20.74
MJ/kg, making it one of the higher-energy crops for biogas production. Similarly, cotton and
corn residues also contribute significantly to the overall biomass potential in the region
(Bascetincelik et al., 2006).

This data is critical for assessing the potential contribution of both livestock and crop residues
in generating renewable energy through biog

as production in the Osmaniye region.

3. RESULTS AND DISCUSSION

3.1. Animal Manure and Biogas Potential in Osmaniye Province
The biogas potential from animal manure in Osmaniye Province was assessed based on

livestock population, manure production rates, and the availability of collectable manure. Table

3 summarizes the total number of animals, manure production potential, and biogas yield from

livestock.
Table 3. Manure and biogas potential from livestock in Osmaniye Province.

Parameter Cattle Sheep/Goat Poultry Total
Number of Animals (1000 head) 66,571 140,911 1124,164 1331,646
Manure Potential (1000 tons/year) 239,656 98,638 24,732 363,025
Collectable Manure Potential (1000 tons/year) 119,828 12,823 24,484 157,135
Biogas Potential (1000 m3/year) 3954,317 743,728 1909,775 6607,820
Total Calorific Value (GJ/year) 89,763 16,882 43,351 149,997
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The total manure production from cattle, sheep/goats, and poultry was estimated at 363,025
tons/year, with a collectable manure potential of 157,135 tons/year. The total biogas potential
derived from livestock waste was calculated to be approximately 6,607,820 m?3/year, providing
a calorific value of 149,997 GJ/year. This significant biogas potential indicates that animal
husbandry practices in Osmaniye can contribute substantially to renewable energy production,

reducing reliance on fossil fuels and mitigating greenhouse gas emissions.

3.2. Crop Residues and Their Biogas Production Potential

In addition to animal manure, the potential biogas production from agricultural residues was
also evaluated. Table 4 summarizes the yields and waste production from various crops grown

in Osmaniye Province.

Table 4. Crop production and waste potential in Osmaniye Province.

Total
Total Area Ave:rage Total. Waste Calorific
Crop Yield Production Amount
(da) Value (CDE)

(kg/da) (ton) (ton) (GJ)
Barley (Irrigated) 1,541 493 760 114 1,995
Barley (Dry) 38,306 360 13,782 2,067,3 36,177
Wheat (Irrigated) 177,951 544 96,742 14,511,3 259,752
Wheat (Dry) 296,946 397 117,866 17,679,9 316,470
Oats (Dry) 1,000 300 300 45 783
Corn (First Crop) 352,420 1,403 494,588 296,752,8 5,489,926
Corn (Second Crop) 44,545 910 40,539 24,3234 449,982
Peanut (First Crop) 58,805 398 23,384 18,707,2 387,987
Peanut (Second Crop) 71,470 339 24,249 19,399,2 402,339
Oil Sunflower (First Crop) 58,228 329 19,134 11,480,4 163,021
Oil Sunflower (Second Crop) 2,100 300 630 378 5,367
Cotton (First Crop) 4,076 529 2,155 1,293 23,532
Cotton (Second Crop) 1,130 384 434 260,4 4,739
Total 1,108,518 834,563 407,011 6,556,072

The total waste amount from these crops was calculated at 407,011 tons/year, contributing to a
total calorific value of 6,556,072 GJ. The significant waste production from crops, particularly
corn and peanuts, emphasizes the potential for utilizing agricultural residues as a resource for
biogas production. By converting these residues into biogas, we can not only manage
agricultural waste more sustainably but also enhance energy security in the region.

This combined data on both livestock and crop residues underscores the potential of Osmaniye
Province for renewable energy generation through biogas production. Utilizing these resources
effectively can contribute to local energy needs, support agricultural practices, and promote a

circular economy. Furthermore, enhancing awareness and adoption of biogas technology can
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lead to significant environmental benefits, such as reducing methane emissions from landfills

and improving soil health through the use of digestate as a fertilizer.

4. CONCLUSION
This study highlights the substantial biogas production potential from agricultural and animal

residues in Osmaniye Province, Turkey. The analysis revealed that livestock in the region
contributes significantly to biogas generation, with a total biogas potential of approximately
6,607,820 m3/year derived from manure. Additionally, crop residues from major crops such as
corn, peanuts, and wheat provide a remarkable waste potential of 407,011 tons/year,
corresponding to a total calorific value of 6,556,072 GJ.

The findings underscore the viability of utilizing both animal manure and agricultural residues
as sustainable feedstocks for biogas production. By harnessing these organic materials, the
province can not only address energy needs but also improve waste management practices,
reduce greenhouse gas emissions, and promote environmental sustainability.

Implementing biogas technologies in Osmaniye can significantly contribute to local energy
security while supporting the agricultural sector by providing an effective waste management
solution. Moreover, the use of digestate as fertilizer can enhance soil health and agricultural
productivity, creating a circular economy that benefits both farmers and the environment.
Future research should focus on optimizing biogas production processes, assessing the
economic feasibility of biogas facilities, and exploring the social acceptance of biogas
technology in the region. Overall, this study contributes valuable insights into the renewable
energy landscape of Osmaniye Province, paving the way for future initiatives aimed at

sustainable energy development.
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OZET
Jeositler, Diinya’nin ge¢cmisinin bir tanig1 olarak yiiksek bilimsel, egitsel, kiiltiirel, ekolojik ve
turizm degerine sahip abiyotik unsurlardir. Jeositler ayn1 zamanda jeolojik miras (jeomiras)
olarak anilmaktadir. Volkanik bir arazide lav akintilar1 esnasinda gelisim gosteren bazalt
situnlar1 da jeomiras unsuru kabul edilmektedir. Lav akintilar1 kalinlik agisindan belirli
seviyeye ulastiginda soguma esnasinda dikey yonde catlaklar gelismektedir. Bu ¢atlaklar
dortgen, besgen ve ¢ogunlukla altigen formunda olusabilmektedir. Lav akintilarinda meydana
gelen hizli sogumalar daha kiiciik olusumlarin, yavas sogumalar ise devasa boyutlarda bazalt
stitunlarinin meydana gelmesine neden olabilmektedir. Tiirkiye’de belirli noktalarda bulunan
bazalt siitunlarmin giizel 6rneklerinden biri de Kuzeydogu Anadolu’da Kars ili Kagizman
ilcesi, Yukarikaragiiney ile Asagikaragiiney Koyleri arasinda yer almaktadir. Kars Bazalt
Platosu giiney sinirinda, Aras Vadisi kuzey yamacinda yer alan bazalt siitunlari, altigen
formunda yaklagik bir metre genisliginde ve yirmi bes metreye varan dikey yiikseklige sahiptir.
S6z konusu dogal olusumun bir jeosit olarak tescillenmesi ve jeoturizm amaciyla kullanilmasi
gerekmektedir. Bu nedenle mevcut calismada incelenen bazalt siitunlarinin jeosit olarak
onerilmesi amaclanmistir. Bu amacgla bazalt siitunlar1 genel hatlariyla tanimlanmas,
siiflandirilmis ve bilesene ait bir jeosit kimlik kart1 diizenlenmistir. Bulgularin Yukar1 Aras
Havzasi’nda olusturulabilecek bir jeopark projesine pratik anlamda katkilar sunmasi
beklenmektedir.
Anahtar Kelimeler: Jeosit, Jeomiras, Bazalt Stitunlari, Kagizman, Kars.

A GEOSITE PROPOSAL: KAGIZMAN BASALT COLUMNS
ABSTRACT
Geosites are abiotic elements with high scientific, educational, cultural, ecological, and tourism
value as witnesses to the Earth's past. Geosites are also referred to as geological heritage
(geoheritage). Basalt columns that develop during lava flows in a volcanic area are also
considered geoheritage elements. When lava flows reach a certain level in terms of thickness,
cracks develop vertically during cooling. These cracks can form in quadrangular, pentagonal

and mostly hexagonal forms. Rapid cooling in lava flows can cause smaller formations, while
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slow cooling can cause the formation of basalt columns of gigantic sizes. One of the beautiful
examples of basalt columns is located between Yukarikaragiiney and Asagikaragiiney villages
in the Kagizman district of Kars province in northeastern Turkey. Basalt columns situated on
the northern slope of Aras Valley on the southern border of the Kars Basalt Plateau are
hexagonal in shape, approximately one meter wide and have a vertical height of up to twenty-
five meters. The natural formation should be registered as a geosite and used for geotourism
purposes. Therefore, the basalt columns examined in the current study are intended to be
recommended as geosites. For this purpose, the basalt columns are defined in general terms and
classified, and a geosite identity card is prepared for the component. The findings are expected
to contribute practically to a geopark project that can be established in the Upper Aras Basin.
Keywords: Geosite, Geoheritage, Basalt Columns, Kagizman, Kars.

1. GIRIS

Jeomiras, dnemli derecede bilimsel, egitimsel, kiiltiirel veya estetik degeri bulunan jeolojik
Ozelliklere sahip alanlar i¢in kullanilan bir tanimlamadir (Kazanct vd., 2015). Jeomirasin ne
oldugunun taninmasi, bazi jeogesitlilik unsurlarinin alisilmadik derecede dnemli oldugu, yani
ekstra bir degere sahip olduklar1 algisina dayanmaktadir (Brilha, 2018). Bu yiiksek degerden
dolay1, 6zellikle dogal veya antropik faktdrlerden kaynaklanan bozulma riski kritik oldugunda
bu unsurlarin korunmasi gerekmektedir (Brilha, 2018). Jeomiras, jeoturizmle birlikte insanligin
Diinya'nin jeolojik kaynaklarini takdir etmesinin iki 6nemli yoniidiir. Son yillarda, 1991 yilinda
Fransa'nin Digne-les-Bains kentinde diizenlenen Jeolojik Mirasin Korunmasma Iligkin
Uluslararast Konferans’tan (Martini, 1994) bu yana, jeomiras (jeo-koruma, jeoturizm ve
jeoparklar) ile ilgili konulara bilimsel ilgi artmis ve tiim Diinya’da ¢ok sayida bolgesel girisim
ortaya ¢cikmistir (Reynard and Brilha, 2018). Yerkiire’de volkanik faaliyetler sonucu meydana
gelen yer sekilleri de gelecek kusaklara aktarilmasi gereken, degeri olan unsurlardandir. Bu
kapsamda sekilsel olarak biiyiileyici giizellige sahip bazalt siitunlar1 da arastirmacilarin onlarca
yildir dikkatini gekmektedir. Ornegin Cengiz vd. (2021) arastirmalarinda bazalt siitunlari ile
nadir kiy1 jeolojik ¢esitliligi ve kiy1 jeoturizm potansiyeli acisindan Giizelcehisar Bazalt
Kolonlar1 formasyonu ve kiyisini arastirma alani olarak se¢mislerdir. Arastirmada, Tiirkiye'nin
Bat1 Karadeniz Boliimii'ndeki Bartin ilinin kirsal kiy1 kesiminde bulunan Giizelcehisar Bazalt
Kolonlar1 formasyonu ve kiyilarinda yapilan ziyaret¢i anketlerinin sonuglari sunulmustur.
Anketler ile ziyaretcilerin jeokoruma ve jeogesitlilik konusundaki farkindaliklarinin
belirlenmesi, jeolojik miras ve jeoturizm anlayiginin degerlendirilmesi amaglanmustir.
Incelemeye konu olan ve jeosit olarak onerilen Kagizman Bazalt Siitunlari’nin da son yillarda

degerlendirildigi c¢esitli calismalar bulunmaktadir. S6z konusu caligmalarda Kagizman
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ilcesinde bulunan bazalt siitunlari, ilgili yazarlar tarafindan (Avsin ve Aras, 2021, 2024; Aras,
2021) “Avsin-Aras Bazalt Siitunlar1” seklinde isimlendirilmistir. Ancak, bazalt siitunlarinin
Kagizman ilgesinde yer almasi ve ilgenin onemli bir potansiyel jeomiras unsuru olmasi
nedeniyle “Kagizman Bazalt Siitunlar1” olarak kullanilmasinin bilimsel anlamda daha uygun
bir durus olacag: diisiiniilmektedir. Nitekim yer adlar1 arastirmalarinda (toponomi) dogal bir
birimin, bulundugu lokasyonla iligkilendirilerek isimlendirilmesi yaygin ve tercih edilen bir
goristiir. Kagizman Bazalt Siitunlari’nin yeni bir jeosit olarak 6nerilmesi adina mevcut ¢alisma,
ilgili jeositin tanimlanmasi, siniflandirilmasi ve jeosite ait bir kimlik kartinin diizenlenmesini
amaglamaktadir. Bu amagcla Cift¢i ve Glingdr (2021a, b, c¢) tarafindan gelistirilen “Tiirkiye
Jeomiras Cat1 Listesi” ve “Jeosit Kimlik Kart1” ¢izelgeleri kullanilmistir. Elde edilen bulgulara
gore bazalt siitunlari, Nitelikli Dogal Koruma Alani statiisiine alinarak Tiirkiye Jeomiras
Envanteri’ne dahil edilmelidir. Boyle bir girisim gelecekte, Yukar1 Aras Nehri Havzasi’nda
gelistirilebilecek olasi bir jeopark projesine temel bir altlik saglayacaktir.

2. MATERYAL VE METOD

2.1. Calisma Alam

Kagizman Bazalt Siitunlari, Kuzeydogu Anadolu’da Kars ili glineyinde Kagizman ilgesi,
Yukarikaragiiney ile Asagikaragiiney Koyleri arasinda yer almaktadir. Yaklagik olarak 40" 10'
Kuzey enlemi ile 43’ 24' Dogu boylaminin kesisim noktasinda 1875 m rakimda bulunmaktadir
(Sekil 1). Aragtirma alani, dogu-bat1 yoniinde 400 m genislige, bazalt siitunlari ise yaklasik 25
m dikey yiikseklige sahiptir. Kagizman Bazalt Siitunlari, Aras Vadisi’nin kuzey yamag

sinirinda yer almaktadir.
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Sekil 1. Kagizman Bazalt Siitunlari’nin yer bulduru haritasi.
Kagizman Bazalt Siitunlari’nin jeolojik yapisini, acik renkli riyolitik ve bazen riyodasitik
bilesimde afiritik dokulu, epiklastik tiif diizeyleri ve ortalama 2-5 m kalinlikta bazik ortag¢ lav
ve aglomera ara katkilar1 igermektedir (Keskin, 1998). K/Ar yas verilerine gore alanin yas1 6-7
milyon yil éncesine dayanmaktadir (Keskin, 1998). Kagizman Bazalt Siitunlari, Ust Miosen
yasli bazalt ara katkili piroklastik dokiintii ve tiifler igerisindeki bazalt olusumlardir (Siimengen,
2009).
2.2. Metod
Mevcut ¢alismada Onerilen jeositin fotograflanmasi, tanimlanmasi, siniflandirilmasi ve jeosite
ait kimlik kartinin diizenlenmesi gibi islemler gerceklestirilmistir.
[lk asamada, incelenen Kagizman Bazalt Siitunlari, arazi ¢alismalar ile fotograflanarak ana
hatlartyla tanimlanmistir. Tkinci asamada jeositin siniflandirilmasi islemi gergeklestirilmistir.
Siniflandirilma isleminde ProGEO 98’in Jeosit Siniflar1 (ProGEO Group, 1998) (Tablo 1) baz
aliarak Cift¢i ve Glingor (2021a, b, ¢) tarafindan olusturulan Jeosit Kodlar1 kullanilmistir
(Tablo 2).
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Tablo 1. Jeosit Degerlendirme Cizelgesi (Cift¢i ve Giingor, 2021a, b, ¢).

Geo-Code Geosite Class Jeosit Kodu
(A) Stratigraphic JK-1: Stratigrafik Istifler
(B) Palaeoenvironmental and Palaeontological JK-2: Paleo ortamsal ve Paleontolojik unsurlar
Igneous, metamorphic and sedimentary petrology, JK-3: Magmatik - metamorfik - tortul petroloji, dokular ve
© textures and structures, events and provinces yapilar, olaylar ve provensler
(D) Mineralogical, economic JK-4: Mineralojik olusumlar ve ekonomik olusumlar
(E) Structural JK-5: Yapusal unsurlar (kivrim, fay)
Geomorphological features, erosional and depositio- | JK-6: Jeomorfolojik yapilar, asinma-depolanma siiregleri, yer
(F) nal processes, landforms and landscape sekilleri, arazi goriiniimleri ve sekilleri
G) Astroblemes JK-7: Goktagina iligkin olaylar
Continental or oceanic-scale geological features, JK-8: Kitasal ve okyanusal 6lgekte olaylar, tektonik levha ve
(H) relationships of tectonic plates and terrain katasal kabuk iliskileri
[ Submarine JK-9: Denizalti olusumlari
(8)] Historic, for development of geological sciences JK-10: Yerbilimlerinin gelisimine hizmet edecek tarihsel olgular

Tablo 2. Tirkiye Jeolojik Miras Cati Listesi, Jeosit Kodlama Cizelgesi (Ciftci ve Giingor, 2021a, b, ).

C: (JK-3)

Volkanik, metamorfik, tortulpetroloji, dokular ve yapilar, olaylar ve provensler

cl. Kuvaterner Carpigsma Volkanizmasi

c2. Pliyo-Kuvaterner Genisleme Volkanizmasi

3. Volkanik Yer Sekilleri (Kalderalar, Domlar, Maarlar, Tiif Halkalari, Parazit Koniler)

c4. Bazalt Akmalari, Yastik Lavlar, Lav Tiinelleri ve Siitun Bazaltlar

¢5. Piroklastik Akmalar, ignimbritler, Skorya Cékelleri

6. Neojen Rift Volkanizmasi

c7. Stratovolkanlar

8. Transform-Fay Volkanizmasi

9. Kretase Kitasal Yay Volkanizmasi

¢10. Magmatizma ve Her Tiirliit Magmatik doku

c11. Her Tirlii Magmatik Sokulum Sekli (Dayk, Sill, Batolit,Fakolit, Lakolit, vb. gibi)

¢12. Neotetis Siitur Zonu

c13. Neotetis Ada Yayr Kompleksi

c14. Neotetis Okyanusal Kabuk Serisi

c15. Kontakt Metamorfizma,Zanidinit Fasiyesi

c16. Eklojit ve Mavi Sist Fasiyesi

c17. Triyas Yiiksek BasingMetamorfizmasi

c18. Paleotetis Yitim Zonu’ndaOkyanusal Kabuk

c19. Alpin Yiiksek Basing Metamorfizmasi

¢20. Yiiksek Dereceli Metemorfizma Uriinleri

c21. Masiflerde Kor Kompleks

c22. Prekambriyen Ofiyolitleri ve Ada Yaylari

c23. Naplar ve Ofiyolit Kompleksler

Son olarak jeosite ait kimlik karti diizenlenmistir. Bu ¢alismada, Ciftgive Gilingor (2021a, b,

c)’lin gelistirdikleri Jeosit Kimlik Karti (Tablo 3) minor revizyonla birlikte kullaniimistir. S6z

konusu kartta Onerilen jeosite ait bazi tanimlayici bilgiler yer almaktadir. Bunlar: Cografi
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Konum, Jeosit Tanimi, Jeomiras Ozellikleri, Fiziksel Cevre, Giivenlik, Lojistik, Jeosit
Siniflamasi, Envanter Ozellikleri, Koruma Alan Onerisi, Envanter Tarihindeki Goriintii ve

Jeopark/Jeorota Icerisindeki Konumu basliklarindan olusmaktadir.

Tablo 3. Cift¢i ve Giingér, (20214, b, ¢)’den degistirilerek elde edilen Jeosit Kimlik Karti.

Cografi Konum Jeositin Tanimi1
: Y: Z: Adr:
l: Ilge: Koy/Mahalle: Simifi:

Mevki: Kodu:
Puani:

Adr: - yon.

Ulasim Tanimui: Uye:
Jeolojik Yast:
Jeolojik Icerigi:
Jeomiras Ozellikleri Fiziksel Cevre, Giivenlik, Lojistik
Tanim: | Miizeye Uzaklik:
Bilimsel Degeri ve Benzer Olusumlar: Rota Adi ve No:
En Yakin Su Kaynag::
En Yakin Lojistik
Istasyonu:

En lyi Gézlem ve Seyir Noktast:

Dogal Afet Riski:

Inceleme/Gézlem Icin Bulundurulmast Onerilen Malzemeler:

Acil Durum Tel:

Jeosit Siniflamasi (Tabiat Varliklarini Koruma Genel Miidiirliigii) Tiirkiye Jeosit Envanter No
Tablo 20.1 Tablo 20.2 [ Jeosit Bavanter Ogelliers |

DE- N H B | Ort.P. BO uo ULO Onem P. | Jeopark Adi:
Hazirlayan(lar):

Genel Toplam: Hazirlama Tarihi:
Jeosit Olarak Oneren:

Kesin Korunacak Nitelikli Dogal Koruma Siirdiiriilebilir Koruma ve Ilgili .Ya.1ymlar:

Alan Alani Kontrollii Koruma Alant | Ek Bilgi Bagvuru
Adresi:
Envanter Tarihindeki Goriintii Jeopark/Jeorota Icerisindeki Konumu

Burada dikkat edilmesi gereken bir nokta ise Jeosit Siniflamasi béliimiiniin nasil doldurulacag:
yoniindedir. Bu baglamda, 04.07.2011 tarihli 2863 sayili Kanun ve 644 sayili KHK'nin 13/A
maddesi ile 19.07.2012 tarihli ve 28358 sayili Resmi Gazetede yayimlanarak yiirtirliige giren
“Korunan Alanlarin Tespit, Tescil ve Onayina iliskin Usul ve Esaslara Dair Yénetmelik”
esaslarina gore hazirlanmis olan “Dogal Sit Alanlarinin Degerlendirilmesine Iliskin Teknik
Esaslar” adli yonetmelikte bulunan degerlendirme tablolar: (Tablo 20.1 ve Tablo 20.2) baz
alimmaktadir. S6z konusu tablolardaki (Tablo 4) puanlama islemleri gerceklestirildikten sonra ii¢
farkli koruma kategorisi 6nerilmektedir. Bunlar: “10 puan ve tizeri (A): Kesin Korunacak Alan”,
“6-9 puan aras1 (B): Nitelikli Dogal Koruma Alan1” ve “3-5 puan arasi (C): Siirdiiriilebilir

Koruma ve Kontrollii Kullanim Alan1” seklindedir.
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Tablo 4. Mevcut veya Potansiyel Dogal Sit Alanlarinda Jeolojik, Jeomorfolojik ve Hidrojeolojik
Degerlerin Isimlendirilme ve Degerlendirilme Tablosu (Tabiat Varliklarint Koruma Genel Miidiirliigii,

2022).
Jeolojik ve/veya Jeomorfolojik Acidan Deger Ad1 ve/veya Hidrojeolojik Acidan Deger Ad1
Tablo 20.1 Tablo 20.2 (Bélgesel, Ulusal ve Uluslararast Onemleri)

Bolgesel Onem Ulusal Onem Uluslararasi Onem
Parametreler Puan (0-10) (+1 Puan) (+2 Puan) Onem (+3 Puan) | Puani
Dogal Estetik
Nadirlik
Hassasiyet
Bilimsellik
Ortalama Puan

3. BULGULAR VE TARTISMA

Kagizman Bazalt Siitunlari’nin genel hatlariyla tanimlanmasina ¢aligma alani1 bolimiinde yer
verilmistir. Onerilen bu jeosit, “JK-3: Magmatik-metamorfik-tortul petroloji, dokular ve
yapilar, olaylar ve provensler” ana gurubundan “c4. Bazalt Akmalari, Yastik Lavlar, Lav
Tiinelleri ve Siitun Bazaltlar” alt kiriliminda siniflandirilmistir. Son asamada jeosite ait
diizenlenen kimlik kart1 asagida sunulmustur (Tablo 5). Kimlik kartina gore jeositin genel
hatlar1 tanimlanmistir. Jeosit siniflamasina gore toplamda 8.5 puan elde edilmistir. S6z konusu
puanla birlikte jeosit, Nitelikli Doga Koruma Alan1 (B) statiisiinde degerlendirilebilir. Ilgili
jeositin Igdir Tuzluca Monoklinali ve Gokkusag1 Tepeleri ile 6nemli bir jeorota olusturdugu
goriilmektedir.

Tablo 5. Kagizman Bazalt Siitunlari’na ait jeosit kimlik karti.

Cografi Konum Jeositin Tanimi1
X: 40° 10'34.41" Y:43°2438.93" | Z: Ad: Kagizman Bazalt
Siitunlari
il: Kars Ilge: Kagizman 53(’21:/1[1?:?;;3116}/ Sinifi: K-3
- . Kodu: c4
Mevki: Yukarikaragiiney Puan:-
1-Kars’m Kagizman ilgesinden Igdir’a Gurup:
dogru 18 km sonra solda Jeolojik Adi: Formasyon: Mescitli
Yukarikaragiiney Koyii yoluna Uye:
sapilarak, oradan 8 km giineydoguya Jeolojik Yast: Ust Miyosen (6-7 Milyon)
Ulasim Tanims: hareket’ edili.nce ieosiFe ulasl{lr. . Bazalt, Piroklastik
2-Kars’in Digor ilgesinden Igdir’a Kayalar, Tiif
dogru anayoldan 18 km sonra sagda .
Bagkdy yoluna sapilir. Baskdyden ise Jeolojik Igerigi:
yaklagik 12 km giineybatiya hareket
edilince jeosite ulagilir.
Jeomiras Ozellikleri Fiziksel Cevre, Giivenlik, Lojistik
Tanim: Birim_volkanik ve jeomorfolojik Miizeye Uzaklik: -
tiptedir.
Bilimsel Degeri ve Benzer Olusumlar: Rota Ad1 ve No: Yukar1 Aras Jeorota
Jeositin bilimsel degeri ortanin {izerindedir. Benzer olusumlar En Yakin Su Kaynagi: Aras Nehri
Tiirkiye’de Manisa Kula, Ankara Giivem, Bartin Giizelcehisar, En Yakin Lojistik fst . Kagizman (26 km)
Artvin Hatila Vadisi gibi alanlarda gézlemlenir. n Yakin Lojistik Istasyonu.
En lyi Gézlem ve Seyir Noktast: Kaya diismesi riski
Yukarikaragiiney ve Asagikaragiiney kdyleri arasindaki kéy yolu. | Dogal Afet Riski:
Inceleme/Gdzlem Igin Bulundurulmasi Onerilen Malzemeler: . .
- —— Acil Durum Tel:
Su, fotograf makinesi, baret
Jeosit Siniflamasi (Tabiat Varliklarini Koruma Genel Miidiirligii) Tiirkiye Jeosit Envanter No
Tablo 20.1 | Tablo 20.2 Jeosit Envanter Ozellikleri
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Jeopark Adt: Yukar1 Aras Havzasi
Jeoparki
6 |5| 5 |6 55 3 3 | Hazilayan(lar): \Z/S:I'Ea” Dede ve Kuttusi
Genel Toplam: 8.5 Hazirlama Tarihi: 25.09.2024
. " ) Volkan Dede ve Kuttusi
Jeosit Olarak Oneren: Zorlu
Kesin Siirdiiriilebilir o Avsin ve Aras, 2021,
Korunacak Koruma ve Kontrollii | 1lgili Yaynlar: 2024; Aras, 2021; Keskin,
Alan (> 10 Koruma Alani (3-5 1998; Stimengen, 2009
puan) A puan) C Ek Bilgi Bagvuru Adresi:
Envanter Tarihindeki Goriintii Jeopark/Jeorota Igerisindeki Konumu

AFOCR ATYHE

17

Yikseklik (m)
—— Tllke Siir "
Giizergah 1200
21)
Cahsma Alan! s — k|| |

SONUC

Jeositler gezegenimizin ge¢misi hakkinda bilgiler sunan ayn1 zamanda bilimsel, egitsel ve
turistik degerleri yiiksek olan dogal birimlerdir. Ozellikle de jeoturizm amaciyla kullaniminda
kirsal bolgelere sosyoekonomik kalkinma firsatt sunma potansiyellerine sahiptirler. Bu
baglamda jeopark projelerinin olusturulmasi énemlidir. Mevcut ¢alismada literatiirden elde
edilen yontemlerle Kars’in Kagizman Ilgesi’nde bulunan bazalt siitunlari jeosit olarak
onerilmistir. Bu dogal anitsal olusum bdolgesel ve ulusal dlgekte ¢ok fazla bir bilinirlige sahip
degildir. Jeositin tanitiminin yapilmasi ve jeoturizm agisindan bir ¢ekicilik 6zelligi kazanmasi

adma bazi oneriler sunulmustur. Oncelikle ilgili jeositin JEMIRKO’ nun (Jeolojik Mirasi
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Koruma Dernegi) Tiirkiye Jeomiras Envanteri’ne dahil edilmesi gerekmektedir. Ayni zamanda
jeositin bulundugu yer “Nitelikli Doga Koruma Alan1” ilan edilmelidir. ikinci olarak jeosite
ulagim imkanlar1 olsa da ulagimi zorlagtiran etmenler (stabilize koy yollar1) ortadan
kaldirilmalidir. Bu sayede jeositin erisilebilirligi artacaktir. Jeosite erisebilmek icin anayollar
ve ilgili tali yollara “Kagizman Bazalt Siitunlar1” seklinde kahverengi tabelalar konulmalidir.
Ucgiincii olarak jeositin bulundugu alana ahsap yiirilyiis yolu ve merdivenler insa edilebilir.
Fakat bunu yaparken kaya diismesi riski de goz 6niinde bulundurulmalidir. Son olarak Yukari
Aras Havzasi’nda tespit edilebilecek diger jeositlerle birlikte saha ulusal jeopark alani olarak
ilan edilmelidir.
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Short Introduction:

Drug repurposing is an alternative avenue for identifying new drugs to treat tuberculosis (TB).
Although TB can be cured with anti-tubercular drugs, the emergence of multidrug-resistant and
extensively drug-resistant strains of Mycobacterium tuberculosis H37Rv (Mtb), as well as the
significant death toll globally, necessitate the development of effective drugs to treat TB.
Experiments and Key result findings:

In this study, drug repurposing approach was employed to address this drug resistance problem
by screening drugbank database to identify novel inhibitors of the Mtb target enzyme, DNA
gyrase. The compounds were screened against the ATPase domain of gyrase B subunit
(MtbGyrB47), and the docking results showed Echinacoside, Doxorubicin, Epirubicin, and
Idarubicin possess high binding affinities against MtbGyrB47. Comprehensive assessment
using fluorescence spectroscopy, SPR, and CD titration studies revealed that Echinacoside as a
potent binder against MtbGyrB47. Further, ATPase, and DNA supercoiling assays exhibited
ICso values of 2.1-4.7 uM for Echinacoside, Doxorubicin, Epirubicin, and Idarubicin. Among
these compounds, the least MICgo of 6.3 uM and 12 uM were observed for Epirubicin and
Echinacoside, respectively. Hence, our findings indicate that Echinacoside and Epirubicin
target mycobacterial DNA gyrase, inhibit its catalytic cycle, and retard mycobacterium growth.
Further these compounds exhibits potential scaffolds for optimizing novel anti-mycobacterial
agents that can act on drug-resistant strains.
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Tarimsal alanlarda yogun olarak kullanilan bitki koruma {iriinlerinin insan ve cevre
iizerindeki olumsuz etkilerinden dolay1, her gegen giin kullanimi1 kisitlanmaktadir. Bu ylizden
bitki koruma sorunlarina kars1 kimyasal miicadeleye alternatif kontrol ydntemleri 6nem
kazanmaktadir. Bitki koruma sorunlarindan biri ise yabanci otlar ile miicadeledir. Kolay
uygulama ve kisa siirede sonug elde etme gibi avantajlara sahip olan herbisit kullanimi giftcilere
daha caziptir. Ancak insan ve ¢evre iizerine olan olumsuz etkileri diisiiniildiiglinde ¢cevre dostu
olabilecek diger alternatif yontemlerin uygulanmasi 6nem kazanmaktadir. Bu alternatif

yontemlerinden biri de malglamadir.

Malglama; kisaca topragin yiizeyini herhangi bir materyal ile Ortiilmesi olarak
tanimlanmaktadir. Toprak yiizeyi ortiildiigii icin yabanci ot tohumlarina 151k gegisi engellenerek
bu sayede ¢imlenme olay1 olmamaktadir. Bdylece yabanci ot yogun olarak ¢ikis olmadigi i¢in
kiiltiir bitkisi ile olabilecek rekabet en aza indirilir. Bu sayede alanda bulunan yabanci ot
popiilasyonu azalir ve yabanci otlardan kaynaklanan verim ve kalite kayiplarinin iiniine
gecilmis olur. Diinya genelinde oldugu gibi Tiirkiye’de de en ¢ok kullanilan mal¢ materyali
olan naylon plastiklerden kaynaklanan ¢evre sorunlarindan dolay1 daha ¢ok bitkisel kaynakli
parcalanabilen materyallere yonelim artmistir. Tiirkiye’de en ¢ok kullanilan materyallerin
basinda saman, farkli agaglardan elde edilen atiklar, ¢im atiklari, kagit ve kece gibi
materyallerin kullanim1 yayginlagsmistir. Bu uygulamalarda daha ¢ok tek yillik sebze tiretimine

yonelik durumdadir.

Anahtar Kelimeler: Kagit, plastik ortii, Saman, talas, tarimsal atiklar

MULCH APPLICATIONS FOR WEED CONTROL IN TURKIYE

ABSTRACT

Due to the negative effects on humans and the environment of pesticides used intensively in
agricultural areas, their use is being restricted day by day. As a result, alternative methods to
chemical control are becoming increasingly important in solving crop protection problems. One
of the crop protection problems is weed control. The use of herbicides, which have advantages

such as easy application and short-term results, is more attractive to farmers. However,
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considering the negative effects on humans and the environment, the application of other
alternative methods that can be environmentally friendly is gaining importance. One of these
alternative methods is mulching.

Mulching; is briefly defined as covering the surface of the soil with any material. Since the
soil surface is covered, light transmission to weed seeds is prevented and thus germination does
not occur. Thus, since weeds do not emerge intensively, the competition with the cultivated
plant is minimized. In this way, the weed population in the area decreases and yield and quality
losses caused by weeds are eliminated. As in the rest of the world, in Turkey, due to the
environmental problems caused by nylon plastics, which are the most used mulch material, the
tendency towards more plant-based degradable materials has increased. The most commonly
used materials in Turkey are straw, wastes obtained from different trees, grass wastes, paper
and felt. The majority of these applications are aimed at the annual production of vegetables.
Keywords: Paper, plastic sheeting, straw, sawdust, agricultural wastes
GIRIS

Yabanci otlar, 6zellikle tarim arazilerinde en 6nemli tarimsal sorunlardan biri olmaya devam
etmektedir. Organik giftliklerde yabanci ot kontrolii sadece herbisit kullanilmadan yapilabilir.
Herbisitlerin ve mekanik olarak yabanci otlarin temizlenmesinin yani sira, topragin siirekli
olarak malg filmleri veya mal¢ malzemeleriyle kapatilmasi yabanci ot kontroliinde baska bir
secenek sunar. (Economou vd., 2002). Bir yabanci ot kontrol yontemi olarak mal¢lama, diinya

genelinde tarimda kullanilmaktadir (Gupta, 1991). Malglama, 6zellikle organik tarimda yaygin

olarak kullanilan bir uygulamadir.

Organik malclar, uygulanan herhangi bir toprak isleme sistemi altinda yabanci otlar
baskilayabildikleri ve ayn1 zamanda yabanci ot kontrolii i¢in toprak islemeyi azaltabildikleri
icin ekim sistemlerinde daha popiilerdir. Kiiciik tahil kalintilarinin allelopati yoluyla ekim
sistemlerinde yabanci ot ¢ikisini ve bliylimesini engelledigi gdsterilmistir (Blum et al., 1997).
Yabanci ot tohumlarinin ¢gimlenmesi toprak nemi ve sicaklifindan etkilendiginden, malg sadece
yabanci otlar1 bastirmakla kalmaz, ayn1 zamanda malglanmamis topraga kiyasla toprak nemini
daha yiiksek seviyelerde tutar. Toprak yiizeyine serpilen bitki artiklar1 sicak mevsimde toprak
sicakligint disiiriir ve sonbaharda da korur (Jodaugiené ve ark., 2006). Toprak malg
uygulamasinda kullanilan malzeme yenilenebilir {iriinler kullanilinca topragin kirlenmesinin de

ontine gegilir (Kasirajan and Ngouajio 2012).
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Bu arastirmanin amaci, Tiirkiye’de yabanci ot ilizerine yapilan mal¢ caligmalarinda

kullanilan materyaller ve bunlarin yabanci ot tizerindeki etkileri degerlendirmektir.
Tiirkiye’de Yapilan Cahismalar

Yakar ve Uygur (2010), seralarda ekolojik olarak yetistirilen domates ve hiyar
yetistiriciliginde kimyasal olmayan yabanci ot miicadele yontemlerinden kagit malg, malg
tekstili, el capasi, siyah polietilen, ortiicii bitki olarak Vicia sativa L. uygulamalarinin
etkinliklerini karsilastirmislardir. Bu ¢alisma 2006 ve 2007 yillarinda Cukurova Universitesi,
Ziraat Fakiiltesi, Bitki Koruma Boliimii Arastirma ve Uygulama Alani’nda domates ve hiyar
bitkileriyle sera denemelerini kurmuslardir. Calismanin sonucunda yabanci ot kontroliinde,
uygulamalarin verime olan etkilerine bakildiginda 2006 yilinda domates bitkisinde en yiiksek
verim degerinin 9,080.40 kg/da ile siyah polietilen uygulamasindan, 2007 yilinda ise 11,571.80
kg/da ile ortiicti bitki uygulamasindan elde edildigini ve ayni yillarda yabanci otlu kontrol
parsellerinden elde edilen verim sirasi ile 5,992.50 kg/da ve 10,254.90 kg/da oldugunu tespit
etmiglerdir. Hiyar bitkisinde uygulamalarin verime olan etkilerine bakildiginda 2006 yilinda en
yiiksek verim degeri 8,269.60 kg/da ile siyah polietilen uygulamasindan, 2007 yilinda ise en
yiiksek verim 4,192.80 kg/da ile malg tekstili uygulamasindan elde edildigini ve ayn1 yillarda
yabanci otlu kontrol parselinden elde edilen verim sirasi ile 5,556.70 kg/da ve 2,816.70 kg/da
olarak saptamislardir.

Kaya ve Kadioglu (2013), Tokat ilinde 2009-2010 yillarinda sirik domates bitkisinde bitkisel
mal¢ uygulamasinin yabanci ot yogunluguna etkisinin belirlenmesi amaciyla ¢aligmislardir.
Malg bitkisi olarak bugday, arpa, fig, licgiil ve kanola kullanilmistir. Bu bitkiler ti¢ farkl: sekilde
(topraga karistirma, bigilip topraga serilerek malg uygulamasi, glyphosate isopropylamin etki
maddeli herbisit ile kurutularak oldugu yerde malg olarak birakilma) uygulanarak domates
bitkisinde yabanci otlanmaya etkisi incelenmistir. Deneme tesadiif bloklar1 deneme desenine
gore 3 tekerriirli olarak kurulmustur. Elde edilen sonuglara gore; tiim konularda glyphosate
isopropylamin etki maddeli herbisit ile kurutularak oldugu yerde malg olarak birakilmasi
uygulamasinin en diisiik yabanci ot yogunlugunu olusturdugu, toprak tizerine karistirilmadan
serilen mal¢ uygulamalarinin yabanci ot yogunlugunu belirgin sekilde azalttigi, topraga
karistirma uygulamalarinda ise diger konulara gore en yiiksek yabanci ot yogunlugunun elde
edildigi tespit edilmistir. Bu sonuglara gore glyhposate isopropylamin etki maddeli herbisit ile
kurutularak oldugu yerde malg¢ olarak birakilmasi uygulamasinin en iyi sonu¢ vermesine

ragmen cevre kirliligi olusturmamasi agisindan toprak yilizeyine karistirilmadan serilen bitki
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artiklar1 ile uygulanan mal¢ yonteminin yabanci ot kontrolii bakimindan onerilebilecek bir

yontem oldugu kanaatine varilmistir.

Ates ve Uygur (2013), yaptiklar1 bu galisma 2005 ve 2006 yilinda Cukurova Universitesi,
Ziraat Fakiiltesi, Bitki Koruma Bolimii Arastirma ve Uygulama Alani’nda patlican ve biber
bitkileriyle tarla denemelerini yiiriitmislerdir. Caligmani amaci, patlican ve biberde alternatif
yabanci ot kontrol ydntemlerinin yabanci otlanmaya olan etkisinin arastirilmasi ve bu
yontemlerin ekolojik tarim yontemleri igerisindeki yerinin belirlenmesi amaciyla yapmislardir.
Bu ¢alismanin sonucunda ekolojik tarim yontemleriyle agikta yapilan patlican ve biber
yetistiriciliginde yabanci ot kontrol yontemlerinde polietilen ve saman mal¢ uygulamasinin

yabanc1 otlarin kontrol edilmesinde etkili oldugu tespit etmislerdir.

Arslan ve Uygur (2014), Adana ilinde 2008 ve 2009 yillarinda yaptiklart bu c¢alisma ile
yabanci otlara karst malclama (malg tekstili, misir sapt malgi, yerfistigt kabugu malci),
capalama (kiiltivator, freze, el ¢apasi, keser capa) ve firgalama (yatay donen fir¢calama aleti)
uygulamalarinin etkisini belirlemislerdir. Calismanin yapildigi tarlada en baskin yabanci ot
turleri; Sorghum halepense (L.) Pers., Cyperus rotundus L., Convolvulus arvensis L.,
Chrozophora tinctoria (L.) Rafin. ve Portulaca oleracea L. olarak tespit etmislerdir.
Calismanin sonucunda; uygulamalarin tarladaki yabanci otlara etkisi bakimindan en etkili
uygulamanin malg tekstili oldugu, bu materyalde yabanci ot ¢ikisinin hi¢ olmadigi ve bu yiizden
bu uygulamanin tek basina yeterli kontrolii sagladigini gozlemlemislerdir. Sira arasindaki en
etkili uygulamalar sirasiyla malg tekstili, freze ve kiiltivator iken sira iizerindeki ve parsel
genelindeki en etkili uygulama olan malg tekstilini, el capasi ve freze takip edildigini
saptamislardir. Fircalama ise 6zellikle tek yillik yabanci otlarin sorun oldugu organik tiretim
alanlarindaki yabanci ot miicadelesinde uygulanabilecek bir yontem oldugunu tespit

etmislerdir.

Koloéren ve Uygur (2015)’un yaptiklart ¢alismada, mandalina bahgelerinde dnemli sorun
olan yabanci otlarla miicadelede sira tizerinde farkli kalinliktaki jeotekstil mal¢ materyallerinin
kullanilma olanaklar1, bigme, herbisit (glyphosate), siyah polietilen (PE) ile malglama, kontrol
(Yabanci otlu) uygulama yontemleri karsilagtirilarak arastirmislardir. Aragtirmanin sonucunda,
4 yasindaki mandalina bahgesinde yabanci otlar ile miicadelede sira iizerinde sirasiyla farkli
kalinliktaki jeotekstiller ve siyah polietilen ile malg uygulamalar1 diger uygulamalara gore daha
basarili oldugunu tespit etmislerdir. Uygulamalarda ortalama yabanci ot kaplama alani

kontrolde (Yabanci otlu) %56,09, bigmede %24,66, herbisitte %11,05, siyah polietilende %3,09
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iken, jeotekstil mal¢larinda JEO-50"de %2,78, JEO-100"de %0,87 ve JEO-150"de %0,76 olarak

bulunmuslardir.

Ogiit Yavuz ve ark., (2016), farkli malg uygulamalarinin Marmara domates cesidinde bitki
ve meyve gelisimi ile yabanci ot popiilasyonuna etkisini belirlemek amaciyla calismislardir.
Malg olarak sira {lizerine siyah polietilen Ortii, gri polietilen Ortii, kavak talasi, bugday samant,
cam talas1 uygulamislardir. Deneme alaninda 14 familyaya ait toplam 17 yabanci ot tiirii tespit
etmislerdir. Tespit edilen yabanci otlar igerisinde Xanthium spinosum L. (Zincir pitragi),
Amaranthus retroflexus L. (Horozibigi), Chenopodium album L. (Sirken), Convolvulus
arvensis L. (Tarla sarmasigi), Sorghum halepense (L.) Pers. (Kanyas, Gelig) tiirleri yaygin
olarak gbzlemlemislerdir. Calismanin sonucunda yabanci ot kontrolii iizerinde olumlu yonde

etkili olup ayn1 sekilde domates verimine de olumlu yonde etkiledigini tespit etmislerdir.

Kitis ve ark. (2017), yaptiklar1 bu ¢alismada malg tekstili materyalin, yabanci ot kontrolii
amaciyla, konvansiyonel polietilen mal¢ naylonu ve c¢ift¢i kosullarinda yaygin olarak
uygulanan mekanik ve kimyasal miicadele ile kiyaslamali olarak etkisinin belirlenmesi
amaciyla ylritmislerdir. Yeni tesis mandalina bahgesinde ii¢ yil siireyle (2004-2005-2006)
yiirlitiilen calismada, iki farkli kalinlikta polietilen malg, {i¢ farkli kalinlikta malg tekstili, bigme
ve herbisit (glyphosate) uygulamalari yapmislardir. Calismanin sonucunda yabanci otlu
kontrole oranla bigme uygulamas1 %23,4, kimyasal miicadele %88,4, polietilen malg¢ %99,6,
malg tekstili uygulamalari %100 oraninda yabanci otlar1 kontrol etmistir. Kiiltir bitkisinin
boyu, gdvde ¢ap1 ve yaprak alanindaki en yliksek artis herbisit ve mal¢ uygulamalarindan elde

etmislerdir. Mal¢ uygulamalarinin toprak sicakligi ve nemini muhafaza ettigini belirtmislerdir.

Temel ve ark. (2019), yaptiklar1 bu ¢alisma Cukurova Universitesi Ziraat Fakiiltesi Bahce
Bitkileri Bolimii Arastirma ve Uygulama Bagmda 2017-2018 yetistirme sezonunda
yiirtitmiislerdir. Calismada ti¢ farkli su seviyesi uygulamasinin yapildigi (sulanmayan (kontrol),
%350 ve tam (%100 su seviyesi) bir parselde yabanci ot kontroliinii saglamak amaciyla dort
farkli mal¢ materyali (siyah plastik Ortli, kuru malg, bugday samani ve bazaltik pomza)
uygulamiglardir. Farkli 6rtli materyali ve sulama uygulamalarmin etkisini belirlemek amaciyla,
yabanci ot tiirleri, genel yabanci ot kaplama alani, yabanci otlarin yas ve kuru agirliklart
incelenmistir. Farkli sulama uygulamalarinin yapildigi tiim parsellerde, yabanci otlarin biiyiik
cogunlugunun tek yillik oldugu belirlenmistir. Yabanci ot kaplama alani ile yabanci otlarin yas
ve kuru agirlig1 yoniinden en diisiik degerler tiim sulama uygulamalarinda siyah plastik malg

ve en yliksek degerler kontrol parsellerinden elde etmislerdir. Sonug olarak bagda, sulamasiz,
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%50 ve tam su uygulamalarinda, sira iizerindeki yabanci otlarin siyah plastik malg ve bugday

samani malci ile kontrol edilmesinin miimkiin oldugu belirlemislerdir.

Sokat ve Demirkan (2020) izmir ve Denizli illerinde, patlican iiretiminde problem olan
canavar otu ile miicadele olanaklarini arastirmislardir. Calismada polipropilen malg, zeytin
karasuyu, zeytin prinasi, Lahanagil familyasindan bazi bitki atiklarinin karisimi (turp +
karnabahar + brokoli), giibre karisimi (azotlu giibre + tavuk giibresi + kiikiirt) ile sulfosulfuron
(%75) aktif maddeli herbisit kullanmislardir. Calismanin sonucunda canavar otu ile miicadelede
Izmir ve Denizli illerinde; mal¢ uygulamasi %95.5-98.9, sulfosulfuron (%75) %85.0-85.4,
giibre uygulamasi %58.8-42.9, zeytin karasuyu %54.6-46.7, prina %48.3- 36.0, bitkisel atiklar
%31.8-20.7 oraninda etkili oldugunu tespit etmislerdir. Ayrica uygulamalardan en iyi sonucu
malg ve herbisit uygulamalar1 vermis ve bunu sirasiyla giibre, zeytin karasuyu, prina ve bitkisel

atik uygulamalarinin izledigini ifade etmislerdir.

Gl ve Giirbiiz, (2023) yaptiklart bu calismada farkli mal¢ materyallerinin yabanci
otlanmaya ve karpuz verimine olan etkilerini arastirmak amaciyla 2019 yilinda Igdir
Universitesi Sehit Biilent Yurtseven Kampiis yerleskesinde yiiriitmiislerdir. Mal¢ materyali
olarak yulaf samani, torf, talas, taze ¢im atiklar1 (Festuca arundinacea %50, Lolium perenne
%35, Poa pratensis %15 karigimi), ¢lirimiis ¢im atiklari, keten ve kege kullanmiglardir.
Arastirma sonucunda g¢alismanin yapildigi alanda bulunan yabanci otlar icerisinde en fazla
yogunlugu tespit edilen ilk 5 yabanci ot tiirii: sirken (C. album), kirmizi1 kokli tilki kuyrugu (A.
retroflexus), boz ot (H. europeum), kizilbacak (C. botrys), kara pazi (A. hortensis) olarak
gozlemlemislerdir. Malg parsellerinde en yiiksek verimler sirasiyla ¢im 3.717 kg/da ve yulaf
samaninda 3.434 kg/da elde etmislerdir. Malg uygulamalarindan yabanci otlanma tizerindeki
etkilerinde ise keten ve kege yabanci otlarin tamami ile kontrol altina alindigini tespit
etmislerdir. Sonug olarak en yiiksek verim ve degerler yabanci otsuz parsellerden elde edilirken
sonrasinda saman ve taze ¢im malg uygulama parsellerinden elde etmislerdir. En diisiik veriler

ise yabanci otlu parsellerde tespit etmislerdir.

27



: INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

ZE€Sceir B
s

7
& o
R e

Sekil 1. Kullanilan malg materyallerine ait goriintiiler (Giil, 2020).

Giirbiiz ve ark., (2021) Igdir Universitesi Tarimsal Uygulama ve Arastirma Merkezi'nde
fideden patlican (Solanum melongena L.) iiretiminde yabanci otlar1 bastirmak i¢in bigilmis
yabanct ot atiklarinin malg malzemesi olarak uygulanabilirligini arastirmislardir. Malg
materyalleri olarak, deney alaninda en yogun bulunan yabanci ot tiirlerinden, sirken
(Chenopodium album L.), domuz pitragi (Xanthium strumarium L.), kanyas (Sorghum
halepense (L.) Pers.), cirim otu (Suaeda altissima (L.) PALL) yabanc1 ot tiirlerinin karigimini
kullanmiglardir. Calismanin sonucunda patlican verimi (ton/da) ve yabanci ot kuru agirliklar
(9) bakimindan uygulamalar arasinda (P<0,01), istatistiksel olarak %1 diizeyinde fark oldugunu
saptamislardir. Yapilan uygulamalar arasinda en yiiksek patlican verimi yabanci otsuz (¢apa)
(6,45 ton/da), S. halepense (6,12 ton/da) ve yabanci ot karigimlarimin (5,89 ton/da) oldugu
parsellerde gozlenirken, en disiik verimde ise yabanci otlu (4,40 ton/da) parsellerden
gozlemlemislerdir. Sonu¢ olarak bigilmis yabanci otlarin mal¢ materyali olarak

kullanilabilecegini ifade etmislerdir.

Caglar ve Glirbiiz (2022) Igdir ilinde ti¢ farkli kalinlikta (5 cm, 10 cm ve 15 cm) ve ti¢ farkli
mal¢ materyali (kagit, ¢cim ve bugday samani) kullanarak patlicanda yabanci otlanmaya ve
verime olan etkisini ¢aligmiglardir. Calisma sonucunda deneme alaninda 8 familyaya ait
toplamda 17 yabanci ot tiirii tespit etmislerdir. Yapilan sayimlar sonucunda malg
materyallerinin serildigi parsellerde Sorghum halepense L., Convolvulus arvensis L. ve

Xanthium strumarium L. yabanci otlarin ¢ikis yaptigini tespit etmislerdir. Yabanci ot
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yogunlugunun en fazla ¢im 1, en az ise kagit 3 parsellerinde gozlemlemislerdir. Patlican verim

STON
Dy

unsurlari igerisinde en yiiksek ortalama degerler bitki boyu yoniinden saman 2 (78.3 cm), bitki
basina alinan meyve sayisi (19.74 adet), meyve agirligi (162.05 gr), bitki basina verim (3,2 kg)

ve verim (8.320 kg/da) yoniinden ¢im 3 parsellerinden elde edildigini saptamislardir.

Sekil 2. Mal¢ materyallerinin serilme sonras1 goriintiileri (Caglar ve Giirbiiz, 2022).

Tiilek ve ark. (2022), Igdir ilinde 2020 ve 2021 yillarinda domateste farkli kalinliktaki farkl
malg¢ materyallerinin domates verimi ve yabanci otlar {izerindeki etkileri belirlemek amaci ile
yiiriitmiislerdir. Ug farkli mal¢ materyali (kirpilmis kagit, ¢im ve bugday samani) ve iig farkl
kalinliklar1 (5 cm — 10 cm — 15 cm) kullanmiglardir. Calismanin yiirtitiildiigi alanda 9 familyaya
ait 16 yabanci ot tiirli tespit etmislerdir. Deneme alaninda her iki yilda da Sorghum halepense
(L.) Pers., Xanthium strumarium L. ve Chenopodium album L. yabanci ot tiirleri yogun olarak
gozlemlemislerdir. Calismanin sonucunda en yiiksek domates verimleri ilk yil 6075 kg/da ile
Cim 15 cm ve ikinci y1l 5.740,48 kg/da ile Kagit 15 cm parsellerinden elde etmiglerdir. Ayrica
her iki yilda da en diisiik domates verimleri yabanci otlu kontrol parsellerinde elde etmislerdir.
Sonu¢ olarak mal¢ materyallerinin kalinliklar1 arttikga yabanci ot yogunluklart ve kuru

agirliklarinda azalma meydana geldigini saptamislardir.
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Cil ve ark. (2023), Giresun ili Aydinlar Kdyiti’nde 2016- 2019 yillar1 arasinda canli ve cansiz

mal¢ materyallerinin organik kivi liretiminde yabanci ot gelisimi ile bitki besin elementleri

iizerine etkilerini arastirmak iizere yiiriitmiislerdir. Canli mal¢ materyali olarak Ortiicii bitki

(tiyli fig + cavdar); cansiz mal¢ materyali olarak da bitki kokenli findik zurufu + saman ve

yabanct otlarin bigilip toprak iistiine birakilmasi ile jeotekstil ortii uygulamiglardir. Calismada

gergeklestirilen yabanci ot Orneklemelerinde en biiylik biyokiitle yabanci otlu kontrol

uygulamasinda elde etmislerdir. Bu uygulamayi ise ortiicii bitki uygulanan parsel takip etmistir.

Calismanin sonucunda; jeotekstil uygulanan parsellerden en az biyokiitle elde edilmis ve malg

uygulamalarinin yabanci ot yonetimindeki katkist ortaya koymuslardir.

Tablo 1. Tiirkiye’de yabanci ot kontrolii i¢in yapilan malg ¢alismalarina genel bakis.

KULLANILAN MALC URUN CALISMANIN | CALISMANIN REFERANS
MALZEMELERI YAPILDIGI YAPILDIGI iL
YIL
Kagit malg, malg tekstili, siyah polietilen, | Domates ve 2006-2007 Adana Yakar ve uygur (2010)
ortiicti bitki olarak vicia sativa L. hiyar
Malg bitkisi olarak bugday, arpa, fig, Domates 2009-2010 Tokat Kaya ve Kadioglu
iicgiil ve kanola (2013)
Polietilen ve saman malg Patlican ve 2005-2006 Adana Ates ve Uygur (2013)
biber
Malg tekstili, misir sapt malg1, yerfistig Sebze 2008-2009 Adana Arslan ve Uygur (2014)
kabugu malc1
Jeotekstil malg ve siyah polietilen Mandalina agac1 | 2007-2008 Adana Koléren ve Uygur
(2015)
Siyah polietilen ortii, gri polietilen oOrtii, Domates 2015 Usak Ogiit Yavuz ve ark.,
kavak talagi, bugday samani, ¢am talasi (2016)
Malg tekstili ve polietilen malg Mandalina agac1 | 2004-2005-2006 | Adana Kitis ve ark. (2017)
Siyah plastik ortii, kuru malg, bugday Bag 2017-2018 Adana Temel ve ark. (2019)
samani ve bazaltik pomza
polipropilen malg, zeytin karasuyu, zeytin | Patlican 2018 Izmir ve Denizli Sokat ve Demirkan
prinasi, Lahanagil familyasindan bazi (2020)
bitki atiklarinin karigimi (turp +
karnabahar + brokoli), giibre karigimi
(azotlu giibre + tavuk giibresi + kiikiirt)
yulaf samanu, torf, talas, taze ¢im atiklart Karpuz 2019 Igdir Giil ve Giirbiiz, (2023)
(Festuca arundinacea %50, Lolium
perenne %35, Poa pratensis %15
karisimi), ¢lirlimiis ¢im atiklari, keten ve
kece
sirken (Chenopodium album L.), domuz Patlican 2020 Igdir Giirbiiz ve ark., (2021)
pitrag1 (Xanthium strumarium L.), kanyas
(Sorghum halepense (L.) Pers.), cirim otu
(Suaeda altissima (L.) PALL) yabanci ot
tiirlerinin karisimini
kagit, ¢im ve bugday samani Patlican 2021 Igdir Caglar ve Giirbiiz
(2022)
kirpilmis kagit, ¢im ve bugday samani Domates 2020-2021 Igdir Tiilek ve ark. (2022)
ortiicti bitki (tiiylii fig + ¢avdar), findik Kivi 2016- 2019 Giresun Cil ve ark. (2023)

zurufu, saman, jeotekstil ortii ve yabanci
otlarin bigilip toprak {istiine birakilmast
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Malg uygulamasi yabanci ot ¢imlenmesini azaltir. Malglarin olumlu etkisi 6zellikle yabanci
otlarin yogun olarak ortaya ¢iktig1 donemde belirgindir. Saman, siyah polietilen, malg tekstili,
¢im, kagit ve talas gibi materyallerde yabanci ot ¢imlenmesinin azalmasi iizerinde en giiclii
etkiye sahip olduklar1 gozlenmistir. Ancak kullanilan malg¢ materyallerinin yabanci ot tohumlari
ile enfekte olmadigindan emin olmak 6nemlidir.

Cim atiklar1, sebze atiklar1 gibi {iriinleri ¢ope atmak yerine bu sekilde mal¢ materyali olarak
kullanilabilir. Yani dagada var olan iirlinleri tekrardan bu sekilde dogaya vermek onelidir. Bu
sekilde kimyasala ¢ok bagvurmamizin bir nebze 6niine gegmis oluruz. Buda hem ¢evre hem de

insan saglig iizerine olumlu sonuglar dogurmaktadir.
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OZET

Yabanci otlar, tarimsal ekosistemlerdeki temel sorunlardan birisi olup kiiltiir bitkisi ile yer,
151k, su ve besin maddeleri i¢in rekabete girmesiyle {iriin de verim kayiplarina neden olmaktadir.
Yabanci otlar1 kontrol altina alabilmek i¢in uygulanan birgok yontemler vardir. Bu
yontemlerden kisa stirede etkili ve kolay uygulanabilir oldugu i¢in herbisitler daha ¢ok tercih
edilmektedir. Fakat uzun siire uygulanan herbisitler bitkilerde dayaniklilik olusturmaktadir. Bu
da istenilmeyen bir durumdur. Ayni1 zamanda bitkide kalint1 birakarak insan sagligini olumsuz
etkilerken, torak alt1 sularina karisarak ¢evre kirliligine de neden olmaktadir. Bunlardan otiirii
daha alternatif yontemler gelistirilmektedir. Yabanci ot kontroliinde kullanilan alternatif
yontemlerden biri de mal¢ uygulamalaridir.

Malglama 6zellikle organik tarimda yaygin olarak kullanilan bir uygulamadir. Sprey malg,
biyolojik olarak parcalanabilen bilesiklerin toprak yiizeyine sivi formda sprey pompast ile hafif
maskeleme seklinde uygulanmasidir. Uygulanan bu sprey malg toprak ylizeyinde katilagarak
151810 gegisi engeller. Bundan dolay1 yabanci ot tohumlarinin ¢imlenmesini 6nlemektedir. Bu
calisma ile sprey mal¢ uygulamasinin nasil yapildigi ve yabanci ot kontrolii agisindan ne derece
etkili oldugu degerlendirilecektir.

Anahtar Kelimeler: Organik tarim, sprey malg, yabanci ot
SPRAY MULCH APPLICATIONS IN WEED CONTROL

ABSTRACT

Weeds are a major problem in agricultural ecosystems, reducing crop yields by competing
with crops for space, light, water and nutrients. There are many methods used to control weeds.
Herbicides are preferred more because they are effective in a short time and easy to apply.
However, herbicides applied for a long time create resistance in plants. This is also an
undesirable situation. At the same time, they leave residue in the plant and affect human health
negatively, and they also cause environmental pollution by mixing with underground water.
Therefore, more alternative methods are being developed. One of the alternative methods used

in weed control is mulch applications.
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Mulching is a widely used application especially in organic agriculture. Spray mulch is the
application of biodegradable compounds to the soil surface in liquid form with a spray pump in
the form of light masking. This applied spray mulch solidifies on the soil surface and prevents
the passage of light. Therefore, it prevents the germination of weed seeds. This study will
evaluate how spray mulch application is done and how effective it is in terms of weed control.

Keywords: Organic farming, spray mulch, weeds

1.GIRIS

Malglama, bitki biiyiimesi i¢in uygun kosullar1 saglamak, nemi korumak, besin sizintisini
onlemek, yabanci otlar1 baskilamak ve toprak patojenlerine kars1 bir bariyer saglamak amaciyla
topragin dogal veya sentetik bir malzeme ile kaplanmasini igeren diinya ¢apinda bir tarim
uygulamasidir (Romi¢ ve ark., 2023; Tilander ve Bonzi, 1997).

Bu uygulama ge¢miste yaygin olarak saman, kagit, ¢im, yapraklar, lifler ve kompost gibi dogal
malclar kullanilirken, son yillarda yeni nesil sentetik plastik bazli malzemelerin piyasaya
stiriilmesi ve uygulanmasiyla hem yontemlerde hem de bakis agilarinda agamali bir degisim
gecirmistir. Ozellikle, giiniimiizde en yaygimn olarak kullanilan malglar biiyiik 6lgekte diisiik
yogunluklu polietilen (LDPE) ile yapilan plastik filmlerdir (Green ve ark., 2003). Siyah
malglama filmleri, fotosentetik olarak aktif radyasyonun niifuz etmesini Onledikleri igin
kendiliginden biiyiliyen yabanci otlarin bastirilmasina neden olduklarindan diinya ¢apinda en
cok kullanilan malglardir (Santagata ve ark., 2017).

Kullanimdan sonra filmler toprak, organik madde ve zirai kimyasallarla kirlenebilir. Sonug
olarak, kullanimdan sonra toplanmalar1 ve bertaraf edilmeleri veya geri doniistiiriilmeleri
gerekir. Filmlerin diizenli olarak toplanmasi ve atilmasi siireci ve geri doniisiim siireciyle 1lgili
yiikksek maliyetler nedeniyle, plastik filmler genellikle bir ¢ope atilir veya ardindan hem
atmosfere hem de topraga toksik maddelerin salinmasiyla yakilir (Immirzi ve ark., 2009). Bu
sekilde c¢evreyi kirlettigi icin tarimda biyolojik olarak pargalanabilen malzemelerin
kullanilmastyla uygun alternatif yontemler sunulmaktadir.

Tarimda biyolojik olarak parcalanabilen malg olarak kullanilabilecek yeni siirdiiriilebilir
teknolojilerin gelistirilmesi amaciyla, LIFE Cevre programi kapsaminda Avrupa Toplulugu
tarafindan finanse edilen "Siirdiiriilebilir Tarmm i¢in  Biyobozunur Teminatlar -
BIO.CO.AGRIL." projesi yiiritiilmistiir. Yenilik¢i yaklasim, sodyum aljinat (NaAlg),
glukomannan, kitosan ve selilloz gibi dogal polisakkaritlerin su bazli ¢ozeltilerinin
puskiirtiilmesiyle elde edilen ince bir koruyucu tabaka ile topragin kaplanarak malg

kaplamasinin dogrudan tarlada olusturulmasindan olusmaktadir (Malinconico ve ark., 2008;
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Santagata ve ark., 2017). Bu g¢alismada biyolojik olarak pargalanabilen malg sprey olarak

kullanilan su bazli ¢oziimiin gelistirilmesi ve uygulanmasi tanimlanacaktir.

2.BiYOLOJIK OLARAK PARCALANABILEN SPREY MALC

Son zamanlarda, toprak kaplamasi i¢in puskiirtiilebilir polimer sistemleri artan bir ilginin
arastirma odag1 haline gelmektedir. Tarimda, yapraklara bocek ilact veya pestisit ¢ozeltisi
puskiirtmek uzun zamandir uygulanmaktadir ve film olusturan polimerler de bitki ylizeylerinde
(6rnegin yapraklar) yapay bir film olusturarak hastalik ve hasere kontroliine yardime1 olmak
icin tarimda sprey adjuvani ve antitranspirant filmler olarak kullanilmaktadir. Bu konuda malg
filmlerine kiyasla, biyopolimer bazli formiilasyonlarin (6nceden olusturulmus bir film désemek
yerine) toprak iizerine siirekli bir koruyucu kaplama piiskiirtiilmesi yenilik¢i bir yaklasimi
temsil etmektedir (Adhikari ve ark., 2016; Tzika ve ark., 2003).

2.1.Sodyum Aljinat Bazh Sprey Soliisyon

BIO.CO.AGRI. projesi ¢ercevesinde test edilen ilk polisakkarit olup kahverengi deniz yosunlari
hiicreler aras1 duvarlarinin yapisal bileseni olan aljinik asidin sodyum tuzudur. Aljinik asit alg
dokusuna hem dayaniklilik hem de esneklik kazandirir. Kalsiyum, magnezyum, sodyum ve
potasyum tuzlarinin karistmindan olusan ¢oziinmeyen jel formunda bulunur ve dokunun
¢okmesi ve ardindan kahverengi bir kiitleye doniismesi ilizerine topraklanmis talyumdan
cikarilir (Sekil 1a). Aljinatlar, polimannuronik asit (MM), poligluronik asit (GG) ve GGM ve
MMG gibi dizilerin de bir arada bulundugu karisik bir polimerden (MG) olusan dogrusal suda
¢oziiniir polisakkaritlerdir (Sekil 1b) (Draget ve ark., 2002; Santagata ve ark., 2017).

Sekil 1. (a) kahverengi deniz yosunlari; (b) aljinat kimyasal bilesimi (Santagata ve ark., 2017).

Topragin iizerine deniz yosun unu ve ince bugday kepeginden olusan bir toz karisim, lifli
bir yatak saglamak i¢in esit bir sekilde dagitilmis (Sekil 2a) ve polisakkarit bazli su ¢ozeltisi,
tarimsal uygulamalarda yaygin olarak kullanilan yiiksek basingli bir piiskiirtme makinesi

kullanilarak bir hava firgas1 vasitasiyla uygulanmistir. Piiskiirtilen hacim, kaplamanin
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kalinligini ve belirli bir ekime gore uyarlanmis 6mriinii belirler (Sekil 2b) (Santagata ve ark.,
2017).

Sekil 2. (a) Toz karigiminin serpilmesi; (b) Sodyum aljinat ¢ozeltisi piiskiirtme (Santagata ve ark.,
2017).

2.2.Galaktomannan-Agar Bazh Sprey Soliisyon
Galaktomannanlar, baklagil bitkilerinin ve Kegiboynuzu agacinin tohumlarindan elde edilen
polisakkaritlerdir. (1-4) bagli D mannopiranoz (Man) birimlerinden olugan ana zincire (1-6)

bagl D-galaktopiranoz (Gal) kalintilarinin baglandig1 heterojen polisakkaritlerdir (Sekil 3).

Sekil 3. Galaktomannanin kimyasal yapis1 (Santagata ve ark., 2017).

Bu polisakkarit bazli sistem (tanimlama kodu MGA), sprey denemelerini daha siddetli iklim
kosullarinda takip etmek amaciyla Osnabruck Uygulamali Bilimler Universitesi'nin deney

alanlarinda hem agik alanda hem de serada marul yetistiriciliginde test edilmistir (Sekil 4a, b).
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Sekil 4. Galaktomannan sprey mal¢glamanin deneysel ortami: (a) acik alan ve (b) sera (Santagata ve
ark., 2017).

2.3.Kitosan Bazh Sprey Soliisyon

Yeni su bazli piskiirtiilebilir mal¢lama formiilasyonlar1 ¢ercevesinde yaygin olarak
kullanilan ve denenen bir diger biyopolimer, (1-4)-2-asetamido-2-deoksi-B-D-glukan (N-asetil
D-glukozamin) ve (1-4)-2-amino-2-deoksi-B-D-glukan (D-glukozamin) birimlerinden olusan

dogrusal bir polisakkarit olan kitosandir (Sekil 5).

OH  chitin

Chitin partial deacetylation

O @ OMH Chitosan

Sekil 5. Kitin ve kitosanin kimyasal yapisi (Santagata ve ark., 2017).
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Kitin, kabuklularin ve boceklerin dis iskeletinin, mantarlarin ve bazi alglerin hiicre
duvarlarinin ana yapisal destegidir. Seliiloz ve nisastadan sonra dogada en bol bulunan ti¢lincii

polisakkarittir (Santagata ve ark., 2017).

3.SONUC

Arastirmalardan sonra, biyolojik olarak parcalanabilen polimer malg filmleri artik tarimsal
toprak malclamada yaygin olarak kullanilan ancak biyolojik olarak par¢alanamayan ve ¢evreyi
kirleten plastiklere karsi yeni bir alternatif olarak goriilmektedir. Tarimsal su kullanim
verimliligini artirmak icin piiskiirtilebilir biyobozunur polimer filmler i¢in formiilasyonlarin
gelistirilmesi, biyobozunur olmayan filmlere kiyasla tercih edilen bir iirlin olarak biiytik ilgi
gormektedir. Piiskiirtiilebilir biyolojik olarak pargalanabilir polimer malg filmler i¢in temel bir
zorluk, polimer kimyasal bilesimi, mimarisi ve 6zellikleri ile toprak kimyasi, fizigi ve biyolojisi
arasindaki temel iligkileri ve etkilesimleri anlamakta yatmaktadir. Malg¢ filminin farklh
topraklarda nasil olustugunu ve uygulama sirasindaki toprak yiizeyi durumunun, malg filmini
olusturmak i¢in kururken formiilasyonun 6zelliklerini nasil etkiledigini anlamamiz gerekir.

Piiskiirtiilebilir polimer sistemleri hala gelisimlerinin ilk asamalarindadir ve ticari olarak
uygulanabilir etkili bir polimer formiilasyonu gelistirmek icin kapsamli arastirmalara ihtiyag
duyulmaktadir. Bu tiir herhangi bir {iriiniin oksidatif stres, pH, sicaklik, UV 1ginlarina maruz
kalma ve mekanik ve radyometrik Ozelliklerin korunmasi gibi dis faktorlerin etkilerini
incelemek i¢in kapsamli saha denemelerine tabi tutulmasi gerekir. Diinyanin ¢cok daha az su ve
diger girdilerle ¢ok daha fazla gida iiretmeye ihtiya¢ duydugu bir donemde bu teknolojinin
sunacagl faydalar g6z oniline alindiginda, iiretim tariminda kullanilmak {izere ticari olarak
uygulanabilir piiskiirtiilebilir biyolojik olarak pargalanabilir malg film {iriinlerinin sunulmasi
icin gecen silireyi azaltmak amaciyla ulusal ve uluslararasi ig birligine daha fazla yatirim
yapilmasini tavsiye ediyoruz.
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ABSTRACT

Moroccan solar salterns, particularly those recognized as RAMSAR sites, are well-known
for their biodiversity. However, their microbial diversity, especially halophilic archaea, remains
poorly studied. This research aims to fill that gap by focusing on the isolation and
characterization of halophilic archaea from three Moroccan thalassohaline environments
« Oualidia, Terfaya, and Dakhla ». These sites have not been previously explored for their
cultivable halophilic archaea, which are extremophiles known for thriving in highly saline
environments. The main objective of this research is to isolate and identify halophilic archaea
from Moroccan hypersaline environments and screen them for enzymatic activities. A total of
96 halophilic strains were isolated from the three sites. Molecular identification was carried out
on 66 strains using 16S rRNA gene sequencing, revealing their classification into four genera.
All strains were screened for enzymatic activities, (production of 7 enzymes). Several isolated
strains exhibited significant enzymatic activities. These results highlight the potential of these
archaea for further biochemical and industrial studies. The findings offer new insights into the
diversity of halophilic archaea in Morocco and their industrial potential. As biocatalysis
becomes an increasingly viable alternative to chemical processes, the robust enzymes produced
by extremophiles like haloarchaea could play a critical role in industries ranging from food
production to pharmaceuticals, thanks to their stability in extreme conditions. Further
investigations into these enzymes could help develop more environmentally sustainable
industrial processes.

Keywords:Halophilic archaea, salinity, Enzymes, thalassohaline, solar salterns
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OZET

Enginar (Cynara scolymus L.), Asteraceae (Papatyagiller) familyasina ait, Akdeniz kdkenli ¢ok
yillik bir bitkidir. Hem besin olarak tiiketilen hem de tibbi 6zelliklere sahip olan enginar, bas
ve yaprak kisimlariyla gida ve saglik alaninda genis bir kullanim alanina sahiptir. Ancak,
bitkinin tiiketilen kism1 yalnizca etli ¢igek tablasi olup, toplam biyokiitlenin sadece %15-20'sini
olusturmaktadir. Geriye kalan saplar, yapraklar ve brakte yapraklar ise toplam biyokiitlenin
%80-85’1ik kismin1 olugturmakta ancak atik olarak siniflandirilmaktadir. Bu atiklar genellikle
evsel, endiistriyel ve tarimsal atik olarak goriilmekte, ancak potansiyel biyoaktif bilesenler
icerebilecegi gdz ard1 edilmektedir.

Bu c¢aligmada, enginarin genellikle g6z ard1 edilen sap kisminda bulunan fenolik ve flavonoid
bilesiklerin analizi gerceklestirilmis, bu bilesiklerin antioksidan 6zellikleri ve antimikrobiyal
potansiyeli incelenmistir. Amag, sap kisminda yer alan potansiyel biyoaktif bilesenlerin
etkilerini analiz ederek, bu kisma yonelik gelecekteki caligmalara katkida bulunmaktir.
Toplam fenolik madde analizi i¢in gallik asit standardi kullanilarak enginar sapinin fenolik
icerigi tespit edilmistir. Flavonoid igerigi ise Kuersetin standardi ile analiz edilmistir. Ayrica,
antimikrobiyal aktiviteyi degerlendirmek amaciyla disk diflizyon yontemi uygulanmustir.
Fenolik madde analizinde, enginar sap1 i¢in ortalama 0,12549 pg/mL gallik asit esdegeri fenolik
madde tespit edilmistir. Flavonoid analizinde ise ortalama 0,11575 pg/mL Kuersetin esdegeri
flavonoid bulunmustur. Disk diflizyon yonteminde, antimikrobiyal aktiviteyi gosteren herhangi
bir inhibisyon zonu olusumu gézlemlenmemistir. Bu durumun altinda yatan sebebin; biyoaktif
bilesiklerin diskten verimli bir sekilde difiize olamamasindan veya sap kismindaki bilesiklerin

antimikrobiyal etkilerinin sinirli olmasindan kaynaklaniyor olabilecegi degerlendirilmistir.
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Bu calisma, enginar sapmin Onemli miktarda fenolik ve flavonoid bilesik igerdigini
gostermektedir. Elde edilen bulgular, enginar sapinin potansiyel biyoaktif bilesenler agisindan
degerlendirilmesi gerektigini ve bu konuda daha ileri aragtirmalarin yapilmasimin faydali
olacagini ortaya koymaktadir.

Anahtar Kelimeler: Enginar, Fenolik, Flavanoid, Antioksidant, Antimikrobiyal

DETERMINATION OF ANTIOXIDANT AND ANTIMICROBIAL POTENTIAL OF
ARTICHOKE STALK EXTRACT
ABSTRACT

Artichoke (Cynara scolymus L.), a perennial plant of the Asteraceae family, is native to the
Mediterranean region. Because of its edible and therapeutic qualities, especially those of its
heads and leaves, artichokes are used extensively in the food and health industries. However,
the edible portion of the plant is limited to fleshy flower receptacle, which constitutes only 15-
20% of total biomass. The remaining stalks, leaves, and bracts, accounts for 80-85% of the total
biomass and is typically classified as waste. This waste is generally considered domestic,
industrial, or agricultural, but its potential to contain bioactive compounds is often overlooked.
In this study, the phenolic and flavonoid compounds present in the artichoke's sometimes
disregarded stalk were analyzed, and their antioxidant properties were investigated. The aim is
to reveal the potential bioactive compounds in the stalk and contribute to future studies.

For the total phenolic content analysis, gallic acid was used as the standard, and the phenolic
content of the artichoke stalk was determined. Flavonoid content was analyzed using quercetin
as the standard. Additionally, the disc diffusion method was applied to evaluate the
antimicrobial activity.

The phenolic compound analysis revealed an average of 0.12549 pg/mL Gallic acid equivalent
phenolic content in the artichoke stalk. The flavonoid analysis showed an average of 0.11575
pg/mL quercetin equivalent flavonoid content. In the disc diffusion method, no inhibition zones
indicating antimicrobial activity were observed. This lack of activity was attributed to the
inability of bioactive compounds to efficiently diffuse from the disc or the limited antimicrobial
effects of the compounds present in the stalk.

This study demonstrates that the artichoke stalk contains significant amounts of phenolic and
flavonoid compounds. The findings suggest that the artichoke stalk should be further evaluated
for its potential bioactive compounds, and more advanced research is needed in this area.

.Keywords: Artichoke, Phenolic, Flavonoid, Antioxidant, Antimicrobial
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Asteraceae (Papatyagiller) familyasina ait ¢ok yillik otsu bir bitki olan enginar (Cynara
scolymus L.), Akdeniz havzasi kokenlidir ve Akdeniz diyetinde 6nemli bir yer tutar (Kiligtas et
al., 2021). Yabani enginardan (Cynara cardunculus L.) kiiltiire alinan enginar (Akkaya
Albayrak vd., 2022) sadece Akdeniz'de degil Yakin Dogu iilkeleri (Iran, Cin, Tiirkiye, Fransa,
Misir), Kuzey Afrika (Tunus, Cezayir, Fas) ve Giliney Amerika'da da yaygin olarak
iiretilmektedir (Sahin vd., 2020). MO 4. yiizy1ldan beri bilinen enginar, antik ¢aglardan beri tip,
gida, yem ve diger endiistrilerde kullanilmaktadir (Gedikli ve Sengiil, 2019; Sahin vd., 2020).
Enginarin tiiketilebilen etli ¢igek tablasi toplam biyokiitlenin yalnizca %15-20’lik kismin
olusturmaktadir (Bas ve Dogan, 2022). Taze, dondurulmus veya konserve olarak tiiketilebilen
bu kisim; mineraller, vitaminler, iniilin ve fenolik bilesikler a¢isindan oldukga zengindir (Mejri
vd., 2020). Bitkinin yaklasik %80-85°1ik kismin1 olusturan sap, yaprak ve brakte yapraklari ise
atik olarak smiflandirilmakta ve kullanima sunulmamaktadir (Shallan vd., 2020). Ancak
gerceklestirilen calismalar goz ardi edilen bu kisimlarin biyoaktif bilesikler icerebilecegini
isaret etmektedir (Mejri vd., 2020; Moselhy vd., 2023). Dogal kaynaklardan elde edilen
biyoaktif bilesiklerin saglik iizerindeki olumlu etkilerine bagli olarak her gegen giin daha fazla
ilgi gordiigi glinlimiizde atik siniflandirilan ancak biyoaktif bilesenler bakimindan zengin olan
biyokiitlenin degerlendirilmesi biiyiilk 6nem arz etmektedir. Bu agidan degerlendirildiginde
enginar saplari, yapisinda yer alan fenolik ve flavonoid bilesikler ile antioksidan ve diger
biyoaktif ozellikler bakimindan incelenmeye deger bir bilesen olarak one ¢ikmaktadir. Bu
caligmanin amaci, enginarin genellikle atik olarak degerlendirilen sap kisminda bulunan fenolik
ve flavonoid bilesiklerin antioksidan ve antimikrobiyal etkilerinin belirlenmesidir. Bu
kapsamda, enginar sapindan elde edilen su 6ziitiiniin toplam fenolik ve toplam flavonoid igerigi
analiz edilmis ve antimikrobiyal aktivitesi degerlendirilmistir. Calismanin sonuglari, enginar
sapmin sadece atik olarak degil, biyokimyasal acidan Onemli bir bilesen olarak
degerlendirilmesi gerektigini vurgulamaktadir.

ARASTIRMA VE BULGULAR

Numune Hazirlama ve Ekstraksiyon

Taze enginar saplari, Oncelikle iyice yikanmig, yabanci maddelerden arindirilmig ve
temizlenmistir. Ardindan, saplar kiiclik parcalara ayrilmis ve kurutulmustur. Kurutulan 6rnekler
ogiitiicii yardimi ile toz haline getirilmistir. Ardindan, 5 gr agirligindaki 6rnek 100 mL
kaynatilmig distile su ile karistirilmis ve ¢alkalamali inkiibatorde 1 saat inkiibe edilmistir. Bu
islemin sonunda elde edilen 6ziitler 0,45 uM’lik enjektor filtreleri ile siiziilmiis ve kurumaya

birakilmistir. Kuruyan 6ziitlerden 10 mg tartilarak 1 mL steril distile su igerisinde ¢ozlilmiistiir.
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Antimikrobiyal Aktivenin Disk Difiizyon Yontemi ile Test Edilmesi

Enginar saplarindan elde edilen su 6ziitiiniin antimikrobiyal aktivitesi disk difiizyon yontemi
ile test edilmistir. Bu yontemde kullanilan bakteriler (Bacillus cereus, Escherichia coli,
Staphylococcus aureus, Pseudomonas aeruginosa) Mueller- Hinton agar ortamina; Candida
albicans ise Sabouraud Dextrose agar ortamina ¢nce McFarland 0,5 standart tiirbiditeye
ayarlandiktan sonra yayma ekim metodu ile ekilmistir. Oziit 6rnekleri, 6 mm ¢apindaki steril
diskler iizerine 20 uL olacak sekilde uygulanmis ve mikroorganizmalarin ekildigi plakalarin
yilizeylerine uygulanmistir. 35 °C’ye ayarlanmis inkiibatorde yaklasik 16 saatlik inkiibasyon
stiresinin sonunda disklerin ¢evresinde olusan inhibisyon zonlar1 analiz edilmistir. 3 paralel
tekrar ile gergeklestirilen deneylerde pozitif kontrol olarak gentamisin ve negatif kontrol olarak
steril su kullanilmistir.

Toplam Fenolik Icerigin Belirlenmesi

Oziitlerin toplam fenol icerigini belirlemek igin standart olarak gallik asit kullanilmustir. 20 pL
oziit 6rnegi (10 mg/mL) ve standart mikroplaka kuyucuklarina yerlestirilmistir. 20 pL Folin
reaktifi (2N) eklenmis ve pipetleme yoluyla karistirilan 6rnekler karanlikta 3 dakika inkiibe
edilmistir. Daha sonra tizerlerine 20 uL %35 (a/h) sodyum karbonat ve 140 uLL dH20O eklenerek
10 dk karanlikta bekletilmistir. Spektrofotometrik okuma 725 nm'de gergeklestirilmistir. Gallik
asit esdegeri, gallik asit ile olusturulan standart kalibrasyon egrisi kullanilarak hesaplanmistir
(Sadi vd., 2015). Her bir deney, li¢ paralel tekrarla gerceklestirilmistir.

Toplam Flavonoid Icerigin Belirlenmesi

Oziitlerin toplam flavonoid igeriginin belirlenmesinde standart olarak kuersetin kullanilmistir.
Mikroplaka kuyucuklarina 50 pL 6zit ornegi (10 mg/mL) ve standart yerlestirilmistir.
Ardindan, 215 pL etil alkol (%80, h/h), 5 puL aliiminyum nitrat (%10, a/h) ve 5 pL potasyum
asetat (1 M) plakalara eklendi ve oda sicakliginda 40 dakika inkiibe edildi. Spektrofotometrik
okuma 415 nm'de gergeklestirilmistir. Kuersetin esdegeri hesaplamasi kuersetin ile olusturulan
standart kalibrasyon egrisi kullanilarak gergeklestirilmistir (Sadi vd., 2015). Deneyler {i¢ paralel
tekrar ile gerceklestirilmistir.

SONUC

Bu ¢alismada enginar sapindan elde edilen su Oziitiinlin fenolik ve flavonoid igerigi ile
antimikrobiyal aktiviteleri degerlendirilmistir. Elde edilen sonuglar, enginar sapinin belirli
miktarda fenolik ve flavonoid bilesikleri igerdigini gostermistir. Toplam flavonoid madde tayini
icin kullanilan Kuersetin standart egrisi ile karsilastirilan 6ziitin 0,11575 pg/ml Kuersetin

esdegeri toplam flavonoid igerdigi tespit edilmistir.
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Sekil 1. Toplam flavanoid standart egrisi

Toplam fenolik madde tayini i¢in kullanilan Gallik asit standart egrisi ile kiyaslanan enginar

sap1 su Oziitiinde yaklasik 0,12549 pg/ml Gallik Asit esdegeri fenolik madde tespit edilmistir.
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Sekil 2. Toplam fenolik standart egrisi

Antimikrobiyal aktivitenin degerlendirilmesi amaciyla uygulanan disk diflizyon yOntemi
sonucunda , enginar sap1 su Oziitiiniin test edilen kosullarda Gram-pozitif Bacillus cereus,
Staphylococcus aureus, Gram-negatif Escherichia coli ve Pseudomonas aeruginosa’ya ve
bunlara ek olarak Candida albicans mayasina karsi herhangi bir antimikrobiyal etkisinin
olmadigi, disklerin etrafinda belirgin bir inhibisyon zonu olugmadigi gézlemlenmistir. Bu
durum, enginar sapindaki biyoaktif bilesenlerin antimikrobiyal etkilerinin zayif ve sinirh

olduguna isaret etmektedir. Ancak; farkli mikroorganizmalar ve/veya daha yiiksek
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konsantrasyonlar ile gergeklestirilecek ¢aligsmalar ile s6z konusu 6ziitiin potansiyel etkilerinin
daha derinlemesine ortaya koyulabilecegi diistintilmektedir.

Bu sonuglar, enginar sapindaki biyoaktif bilesiklerin etkilerinin farkli analiz teknikleriyle daha
kapsamli bir sekilde incelenmesi gerektigini ortaya koymaktadir. Ozellikle, biyoaktif
bilesiklerin daha etkin bir sekilde elde edilmesini saglayabilecek alternatif ekstraksiyon
yontemlerinin test edilmesi 6nerilmektedir. Ote yandan, toplam fenolik ve toplam flavonoid
icerik bakimindan zengin oldugu tespit edilen enginar sap1 su 6ziitliniin antioksidan potansiyeli
acisindan degerlendirilebilecegi diistiniilmektedir.

Sonug olarak, enginar sap1 toplam fenolik ve toplam flavonoid igerik agisindan zengin olsa da,
antimikrobiyal etkinligi sinirlidir. Bu ¢alismanin, enginar sapinin fonksiyonel 6zelliklerinin
daha 1iyi anlasilabilmesi igin gelecekte gergeklestirilecek yeni ¢alismalara zemin
olusturmaktadir.
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ABSTRACT

Pheasants represent the most common type game birds, distributed throughout the world.
Diseases of parasitic etiology are a constant companion of pheasant game throughout the world.
For these reasons, constant research is carried out on this problem both in pheasants and in birds
in nature. Nematode infections take the leading place with primary locations in the intestines
of pheasants. In addition to them, certain types of nematodes infect the gizzard of these birds.
Tetrameres fisspina and Cheilospirura hamulosa are most often found in these places. The
parasitic nematode Cheilospirura hamulosa (syn. Acuaria hamulosa), is a species of Acuariidae
family and etiological agent of cheilospirurosis in galiformes birds such as chickens, pheasants,
turkeys, pigeons etc. The C. hamulosa is located under gizzard cuticle mainly in koilin or
muscular wall of the host This nematode has indirect life cycle. The grasshoppers (Melanoplus,
Oxyanitidula, and Spathosternum parasinifrum), beetles, and weevils are intermediate hosts for
C. hamulosa and birds acquire their infections by eating contaminated arthropods containing
infective third-stage larvae. Due to its high pathogenicity in poultry, the C. hamulosa has
veterinary and public health importance. Cheilospirura hamulosa can cause several
complications such as granulomas and nodules that lead to anemia, impotence, and mortality in
pheasants. Cheilospirura hamulosa may cause zoonosis and has been recovered from a nodule
on the conjunctiva of a Filipino farmer. During research carried out in pheasantry in Belgrade
arae, infection with C. hamulosa was found at 2.27% of examined birds. In sick pheasants,
the feathers are dull, slow movement, reduced weight gain, emaciation, dyspnea (difficulty
breathing), paralysis of the legs and death in severe infections. In more severe cases of infection,
lethargy, weakness, anemia and exhaustion occur. At the necropsy, we found ruptures on the
stomach can also be found. In severe infections, the keratin layer may be damaged or affected
by necrosis.

Keywords: Cheilospirura hamulosa, pheasants, Belgrade
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OZET

Hastaliklarin ortaya ¢ikmasi ve bu hastaliklarin tedavisinde bitkilerin kullanilmasi o
zamandan siire gelmistir. Eski doneme ait tip ve eczacilik tarihi belgeleri, tibbi bitkiler de
degerli deneyimler ve bilgiler oldugunu ifade etmektedir. Son yillarda, ilag olarak tercih edilen
seyler dogal kaynaklardan ve hatta gogunlukla bitkilerden elde ediliyordu. Ancak, bir yandan
bilimsel ¢alismalarin hizlanmasi ve diger taraftan ekonomik problemlerin ortaya ¢ikmasi
pekeok acidan bitkilerin endiistriyel ilaclarla degistirilmesi tibbi bitkilerin kullanimim
azaltmistir. Son doeneme ait tecriibeler, sentetik yontemlerle elde edilen kimyasal ilaglarin
faydalarina ragmen arzu edilmeyen ve yan etkiye sahip oldugunu goéstermistir. Bu yiizden, son
giinlerde bitkilerin tibbi amaglarla kullanimina geri doniis ¢ok fazla ilgi gérmiis (iiniversiteler,
aragtirma merkezleri, fabrikalar ve Diinya Saglik Orgiitii gibi) tibbi bitkilerin kullanimina ait
nitelikli programlar hazirlamis ve tibbi bitkilerin ¢esitli durumlardaki roliinii 21. yiizyilda
onemli olarak degerlendirmistir (Amin ve ark., 1991).
Bitkilerin tibbi amaclarla kullanilmasinda 6zellikle yesil sentezle metal bazli nano partikiillerin
sentezi tercih edilmektedir. Bu baglamda, giimiis bazli nano partikiillerin sentezi ve biyolojik
aktivite caligmalart daha kapsamli degerlendirilmektedir. Bu c¢alismada, ASTRAGALUS
MEMBRANACEUS adi verilen bir bitki tiriinden yesil sentezle glimiis nano
partikiillerin(AgNPs) sentezini ve karakterizasyonunu amag¢lamaktayiz.
Anahtar Kelimeler: AgNPs, ASTRAGALUS MEMBRANACEUS

SYNTHESIS OF SILVER NANOPARTICLES FROM ASTRAGALUS
MEMBRANACEUS PLANT BY GREEN SYNTHESIS

ABSTRACT

The emergence of diseases and the use of plants in the treatment of these diseases have
continued since then. Documents from the history of medicine and pharmacy from the old
period indicate that there are valuable experiences and information in medicinal plants. In recent

years, the things preferred as medicines were obtained from natural sources and even mostly
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from plants. However, the acceleration of scientific studies on the one hand and the emergence
of economic problems on the other hand have reduced the use of medicinal plants by replacing
plants with industrial drugs in many ways. Experiences from the last period have shown that
chemical drugs obtained by synthetic methods have undesirable and side effects despite their
benefits. Therefore, the return to the use of plants for medicinal purposes has attracted much
attention in recent days (universities, research centers, factories and the World Health
Organization, etc.) have prepared qualified programs for the use of medicinal plants and
evaluated the role of medicinal plants in various situations as important in the 21st century
(Amin et al., 1991). In the use of plants for medical purposes, the synthesis of metal-based
nanoparticles is especially preferred by green synthesis. In this context, the synthesis of silver-
based nanoparticles and biological activity studies are evaluated more comprehensively. In this
study, we aim to synthesize and characterize silver nanoparticles (AgNPs) by green synthesis
from a plant species called ASTRAGALUS MEMBRANACEUS.
Keywords: AgNPs, ASTRAGALUS MEMBRANACEUS.
1. GIRIS

Nanoteknoloji alani, malzeme alanindaki en 6nemli ¢alisma alanlarindan biri olarak kabul
edilmektedir (Kim & Chojnacka, 2015). Genis yiizey alani/hacim oranlarindan dolayzi,
nanopartikiiller ‘NPs’, malzemelerine mukayese edildiginde sasirtict fiziksel ve kimyasal
ozelliklere sahiptir (Poulose ve ark.,2014; Fahmy ve ark., 2019; Sharifi-Rad & Pohl, 2020).
Nanoparcaciklarin kimyasal, fiziksel veya biyolojik yontemlerle iiretimi saglanabilir. Biyolojik
yontemler diger yontemlere gore, ekonomik, esnek ve cevre dostu oldugu i¢in daha umut
vadetmektedir (Kharissova ve ark.,2013). Bu yontem prosediiriinde, nanopartikiillerin sentezi
icin ya mikroorganizmalar yada tibbi bitkilerin kullanimi tercih edilir( Keshari ve ark.,2013).
Ancak, daha oOnceki raporlarda, mikroorganizmalar {izerinden yiiriitiilen nanopartikiil
sentezlerinin bitki odakli senteze kiyasla daha yavas oldugunu ifade etmistir (Ahmed ve
ark.,2016). Ustelik pekcok bilim insani, hem ekonomik olmas1 hemde mikrobiyal kiiltiirlerin
uzun siireli depolanmasina ihtiya¢ duyulmasi nedeniyle mikrobiyal odakli iiretime gore bitki
aracilikli nanopartikiillerin sentezini daha fazla tercih etmektedir (Dhuper ve ark.,2012). Green
synthesis and characterization of zero valent iron nanoparticles from the leaf extract of
Mangifera indica. Nano Trends: J Nanotech App, 13(2), 16-22. Son giinlerde birden ¢ok
hastaligin tedavisi i¢in birbirinden farkli metal bazli nanopartikiillerin incelenmesi, tasarima,
sentezi ve karakterizasyonu biiyiik ilgi gdrmiistiir (Oves ve ark.,2018; Madhyastha ve
ark.,2020). En ¢ok ¢alisilan metalik nanomalzemelerden AgNPs'ler, farkli biyolojik sistemlerle
iliskili cekici fiziksel ve kimyasal Ozellikleri nedeniyle farklilik gostermektedir (Mody ve
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ark.,2010). Giimiis nano pargaciklar, gida ambalaji, tip, farmakoloji ve saglik hizmetleri dahil
olmak iizere bircok alanda katilimlari nedeniyle genis alanda yer bulmaktadir (Calderdon-
Jiménez ve ark.,2017; Okaiyeto ve ark.,2019). AgNPs'lerin antioksidan, antimikrobiyal ve anti-
inflamatuar etkileri bilimsel raporlarda yaymlanmistir (Zhang ve ark.,2010; Patra & Baek,
2016).

Astragalus cinsi Fabaceae ailesine aittir ve esas olarak Avrupa, Kuzey Afrika, Asya ve
Akdeniz'de dagilmistir. Astragalus kokleri, eski zamanlardan beri, bagisiklik sistemini
giiclendirmek ve iltihab1 azaltmak i¢in Rusya, Bulgaristan ve Cin'de halk hekimliginde ana ilag
olarak kullanilmistir (Bedir ve ark.,2000; Siwicka ve ark.,2011). Kokler, goz, tiimor, bogaz,
karaciger ve gogis ve sirt agrilarini tedavi etmek i¢in uygulanir. Ayrica dokulari yenilemek ve
yaralar iyilestirmek i¢in kullanilir (Chaudhary ve ark.,2008). Astragalus tiirleri {izerinde
yapilan fitokimyasal arastirmalar, koklerinin saponinler, fenolikler, flavonoidler ve
polisakkaritler agisindan zengin oldugunu gostermistir (Li ve ark.,2014; Li ve ark.,2019).
Astragalus bitkilerinin antibakteriyel, antioksidan ve anti-inflamatuar etkileri bir¢ok ¢alismada
bildirilmistir (Auyeung ve ark.,2016; Jaradat ve ark.,2017).

2. Materyal and Metot
2.1. Bitkinin Hazirlanmasi ve Ekstrakt Islemleri

Geven bitkisi, temiz su ile iyice temizlendikten sonra ii¢ giin giin asir1 glineste agik
havada birakildi. Daha sonra ¢ikarilan 6rnekler incecik dogranarak profesyonel bir blender ile
ogiitildi. Daha sonra 6giitiilmiis 6rnek ile bir adet 500 ml’lik Erlen sisesine doldurulduktan
sonra tizerine 200mL metanol ilave edildi ve 85°C sicaklikta manyetik karistiricida 600 rpm’de
15-20 dakika kaynatildi. Kyantma isleminden sonra, elde edilen ¢dzelti filtrelemek i¢in 0,22
mm gozenek boyutuna sahip filtre kagidi kullanildi. Sonugta ekstrakt iiretildi ve +4°C’de

sogukta tekrar kullanilmak tizere sakland1 (Sekil 1).
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Sekil 1. Ekstraksiyon iglemine ait bir goriintii

2.2. AgNPs Sentezlenme Islemleri

Bu sentez iki basamakta yiiriitiildii. Ilk basamakta, 250 ml'lik Erlenmeyer kabinda saf su ile
10 mM 100 ml AgNOs ¢ézeltisi hazirlands. Tkinci basamakta, daha dnce hazirlanan geven bitki
oziitliniin 80 ml'si ve buna ek olarak 100mg GO (grafen oksit) AgNO3 ¢ozeltisine eklendi,
tamamen aliiminyum folyo ile kapatildi ve oda sicakliginda 600 rpm'de manyetik karistiricida
12 saat karigtirildi. Isitma isleminin sonunda santrifiijleme baslatildi (3000 rpm, 10 dakika). Bu
islem sirasinda numune iki kez saf su ile ve daha sonra bir kez etil alkol/metil alkol ile yikandi.
Son olarak elde edilen katt numune karakterizasyon i¢in kullanilmak {iizere her iki gilinde bir
60°C'lik bir firinda tamamen kurutuldu. Karigimin gri rengi Ag® iyonlarinin Ag metaline

indirgendigini gostermektedir (Sekil 2) (Ozturk ve ark.,2022).
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AgNPs

Sekil 2. AgNPs nanopartikiillerin sentezine ait bir goriintii

3.SONUCLAR ve TARTISMA
3.1. Karakterizasyolar

Sentezlenen AgNP'ler UV-Vis ve FT-IR spektrofotometri teknikleriyle karakterize
edilmistir. Yesil sentez arastirmalarinda, UV-Vis spektroskopisi genellikle ultraviyole ve
goriiniir 151k spektrumunu kapsayan dalga boyu araliklarina sahip organik molekiillerin,
iyonlarin veya daha karmasik yapilarin tanimlanmasi igin tercih edilen bir analiz ve belirleme
araci olarak kullanilir. Ag NP'lerin 400—-800 nm dalga boyu araligindaki emilim spektrumunu
incelemek icin bir Agilent Cary 60 UV-Vis emilim spektrofotometresi kullanildi. Fourier
doniistimli kizilotesi (FT-IR) spektroskopisi, molekiillerin yapisindaki fonksiyonel gruplar
tanimlamak i¢in tercih edilen bir karakterizasyon yontemidir. Bu karakterizasyon adim1 Agilent
Cary 630 FT-IR model cihazi ile gergeklestirildi.
3.1.1. UV-Vis Spektroskopisi

Karakterizasyonun ilk adimi1 UV-Vis absorbans spektroskopisi ile gerceklestirildi (Sekil 3).
Glimiis nanopartikiillerini yapisal olarak karakterize etmek icin yaygin olarak kullanilan
yontemlerden biri olan UV-Vis spektroskopisi, onu karakterize etmek i¢in kullanildi (Sun ve
ark.,2001). 200-800 nm araliginda tarama yapmak i¢in UV-Goriiniir Absorpsiyon
Spektrofotometresi kullanildi. Glimiis nanopartikiilii ve 6ziit 313 nm ve 317 nm'de iki belirgin

tepe gorildii (Vidhu ve ark.,2011).
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Sekil 3. Geven ekstraktlar1 ve AgNPs ait UV-Vis goriintiileri
3.1.2. FT-IR

FT-IR goriintiilerine gore; 3000-3500 cm™ arasindaki titresim bantlar1 hidroksil gruplari (-
OH), 2825-2900 cm™ arasindaki titresim bantlar1 (C-H) gruplari, 2072 cm™'de gosterilen
titresim band1 karbonil gruplar1 (C=0), yaklasik 1500 cm™'de elde edilen titresim bandi (-NH)
gruplar;, 1080 cm™de gosterilen titresim band1 (C-O) gruplarinin 1017 cm™de gosterilen
titresim bandi (C-N) gruplartyla iliskili oldugu goriilmiistiir (Sekil 4) (Chen ve ark.,2014).

Transmittance %

L ] L] ] L] ] L T
4500 4000 3500 3000 2500 2000 1500 1000 500
Wavelength (cm™)

Sekil 4. Geven ekstraktlar1 ve AgNPs ait FT-IR goriintisii
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Yapilan nanopartikiillerin sentezine yonelik calismaya ait karakterizasyonlar neticesinde
partikiillerin sentezlendigine kanaat getirildi. Ayrica, bu calismanin ileride yapilmasi planlanan
caligmalarada 151k tutacagi diisiiniilmektedir. Buna ek olarak, yiizeye modifiye edilen grafen
oksidinde bazi degisikliklere neden oldugu sdylenebilir.
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BORU SEKILLI BiR ISI DEGISTiRiCIDE ENERJi DEPOLANMASININ
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OZET

Bu ¢alismada, i¢ ice gecmis boru seklindeki bir Termal Enerji Depolama Unitesinde (TEDU)
tirbiilatér uygulamasinin 1s1 depolama ve geri kazanim siiresine etkisi deneysel olarak
incelenmistir. Is1 depolama {initesinde Faz Degistiren Malzeme (FDM) olarak Parafin Wax
kullanilmigtir. Deneyler 0,02 kg/s sabit akigkan debisinde ilk olarak icerisinde tiirbiilator
bulunmayan TEDU igin daha sonra ise igerisinde tiirbiilatér bulunan TEDU igin ayr1 ayr
gerceklestirilmistir. Is1 transfer akiskani olarak hava kullanilmis ve giris sicakligi sabit Tg=90
°C olarak ayarlanmistir. Her iki durum i¢in 1s1 depolama siireleri ile 1s1 geri kazanim siireleri
karsilastirilmistir. Calisma sonucunda tiirbiilatdr uygulamasi sayesinde TEDU’nin 1s1 depolama
stiresinde %67,4 kisalma oldugu tespit edilmistir. Katilasma stiresi olarak degerlendirdiginde
ise tiirbiilatorlii 1s1 degistiricisinde bulunan PCM, tiirbiilatér olmayan TEDU’ne gére %59,4
daha kisa siirede kat1 faza ge¢mistir. Tiirbiilator uygulamasi sayesinde 1s1 depolama ve geri
kazanim siirelerinin kisaldig1 tespit edilmistir.

Anahtar Kelimeler: Is1 depolama, Parafin wax, Tiirbiilator, Faz degistiren malzeme

EXPERIMENTAL INVESTIGATION OF ENERGY STORAGE IN A TUBULAR
HEAT EXCHANGER
ABSTRACT

In this study, the effect of turbulator application on heat storage and recovery time in a shell
and tube thermal energy storage unit (TEDU) was investigated experimentally. Paraffin Wax
was used as phase change material (PCM) in the heat storage unit. The experiments were carried
out separately for TEDU without turbulator and then for TEDU with turbulator at a constant
fluid flow rate of 0.02 kg/s. Air was used as the heat transfer fluid and the inlet temperature was
set as a fixed T4=90 °C. Heat storage times and heat recovery times were compared for both
cases. As a result of the study, it was determined that the heat storage period of TEDU was
shortened by 67.4% thanks to the turbulator application. When evaluated in terms of
solidification time, the PCM in the turbulator heat exchanger passed to the solid phase in 59.4%
shorter time compared to the TEDU without turbulator. It was determined that the heat storage
and recovery periods were shortened thanks to the turbulator application.

Keywords: Heat storage, Paraffin wax, Turbulator, Phase change material
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GIRIS
Diinya iizerindeki sosyal ve ekonomik gelismeler sonucunda enerji tiiketimindeki biiyiik artig
ile enerji giivenligi ve cevresel sorunlar arastirmacilar1 alternatif enerji kaynaklarina
yoneltmistir (Yang vd., 2020). Alternatif enerji kaynaklarindan biri olan giines enerjisi kolayca
ve dogrudan kullanilabilmesi, glivenli ve c¢evre dostu olusu, siirekliliginin olmasi gibi
nedenlerden dolay1 fosil yakitlara alternatif olarak kullanilmaktadir. Giines enerjisi
sistemlerinde arz ve talebin arasindaki uyumsuzlugun ortadan kaldirilabilmesi i¢in termal enerji
depolama {initelerine ihtiyag duyulmaktadir. Bir¢ok arastirmacit Faz Degistiren Malzemeli
(PCM) kullanilan 1s1 esanjorleri, es merkezli silindir, kabuk ve borulu 1s1 esanjorii seklinde
TEDU igin erime/katilasma siireglerindeki performanslarini incelemistir (Abdulateef vd.,
2017). Literatiirde farkli enerji depolama sistemleri icin farkli tasarimlar incelenmistir.
Bunlardan en basit ve en yaygin olani ise bir tiip ve kabuk seklinde olan iinitelerdir (Duan vd.,
2019). Termal enerji depolama iinitesinde FDM uygulamasi gergeklestirilen ¢aligmalardan
bazilar1 su sekildedir.
Banerjee vd. (2019) PCM olarak stearik asit ve 1s1 transfer akiskani olarak su kullanilan kabuk
& tiip seklindeki TEDU igin dikey ve yatay konumunda termal performans degerlendirmesini
incelemislerdir. Deneysel analiz sonucunda, PCM Kkiitlesinin yarisin1 eritmek i¢in daha az
zaman gerektirdiginden, yatay TEDU'nin dikey TEDU'ne kiyasla kismi yiik ¢alismast i¢in daha
iyi oldugunu gdstermislerdir.
Mahood vd. (2019) calismalarinda, PCM olarak ticari bir parafin mumunun kullanildigi kabuk
ve tip gizli 1s1 termal depolama iinitesinde farkli konfiglirasyonlarda ve yonlerde erime
davranigini arastirmiglardir. Erime (sarj) islemi sirasinda dikey olarak diizenlenmis kanatsiz ve
kanatli konfigiirasyonlar i¢in sayisal simiilasyonlar gergeklestirerek deneysel bulgularla
karsilastirilmistir.  Sayisal sonuglar ile deneysel sonuclarin miikemmel nitelikte uyum
sagladigin1 ve kanatcgiklarin eklenmesinin erime siirecini ortalama %350 oraninda arttirdigini
gostermislerdir.
Chen vd. (2016) depolama ortaminda PCM olarak eritritol ve 1s1 transfer akigkani olarak hava
kullanilan dikey bir kabuk ve tiip gizli 1s1 termal depolama iinitesinin termal davranigini ve 1s1
transfer performansini degerlendirmek ic¢in deneysel bir calisma yapilmislardir. Calisma
sonucu sarj sirasinda calisma akiskaninin giris sicakligiin ve kiitlesel debisinin arttirilmasi
durumunda PCM'deki 1s1 transferini agik¢a artiginin ve sarj siiresini kisalttigini bulmuslardir.
Acir vd. (2021) calismalarinda FDM’nin kullanildig1 bir termal enerji depolama iinitesinde
kullanilan kanatc¢ik geometrisinin depolama siirecine etkisini deneysel olarak incelemislerdir.

Yapay giines 1smmim siddeti altinda gergeklestirilen deneylerde en yiiksek termal enerji
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depolama verimlilik oranin1 %95,08 olarak 1 mm kalinliginda 7 kanatgiga sahip TEDU’inde
elde etmislerdir. Calisma sonucunda termal enerji depolama verimlilik oraninin kanatcik
kalinlig1 arttik¢a azalirken, kanatcik sayisi arttikga arttigini bulmuslardir.

Bu calismada literatiirde bahsi gecen calismalardan farkli olarak i¢ ice gegmis iki boru seklinde
imal edilen TEDU igerisinde akan akiskanin 1s1 transferini arttirmak icin akis yoniinde dairesel
sekilli tiirbiilatorler kullanilmistir. Deneyler icerisinde tiirbiilatér olmayan TEDU ve tiirbiilator
bulunan TEDU ig¢in aym akiskan debisi ve giris sicakliginda tekrarlanarak TEDU igerisinde
kullanilan tiirbiilatoriin FDM’nin ergime ve katilagma siirelerine etkisi incelenmistir.
MATARYAL VE YONTEM

Is1 depolama amaciyla i¢ ice ge¢mis iki borudan olusan bir 1s1 depolama iinitesi tasarlanmistir.
Calisma akigkani olarak hava kullanilmis ve havanin igerisinde aktig1 boru 40 mm capinda 1
mm kalinliginda bakir malzemeden imal edilmistir. Is1 depolamada malzemesi olarak Parafin
Wax kullanilmig ve 100 mm ¢apinda 800 mm uzunlugunda paslanmaz ¢elik bir boru ile bakir
boru arasina yerlestirilmistir. Parafin Wax’1n 1s1 depolamasi igin ¢alisma akiskaninin isitilmast
amactyla On 1sitict yerlestirilmis ve akiskanin basinglandirilmasi i¢in ise bir radyal fan

kullanilmigtir. Deney diizeneginin sematik goriiniimii Sekil 1°de verilmistir.

Sekil 1. Deney sisteminin sematik goriintimii

Is1 deposu igerisinde bulunan parafinin sicaklifi, havanin giris ve c¢ikis sicakliklarinin
ol¢timiinde 0,01 °C hassasiyetinde K tipi termokupllar kullanilmistir. Sicaklik degerlerinin 1s1
depolama ve geri kazanim siiresince 6l¢iilmesi ve kaydedilmesi igin Pico TC-08 data-logger,
havanin akis hiz1 i¢in ise 0,01 m/s hassasiyetinde Uni-T marka anemometre kullanilmistir.

Calisma akiskani olarak kullanilan havanin tagimis oldugu 1s1ty1 FDM’ye daha fazla aktarmasi
ve 1s1 depolama siiresinin kisaltilmasi i¢in i¢ kisimda bulunan boru igerisine dairesel sekilli
tirbiilator yerlestirilmistir. Tiirbiilatorler 5 mm kalinligindaki bir mil iizerine 100 mm

araliklarla 8 adet dairesel engeller yerlestirilerek olusturulmustur. Engellerin her biri {izerinden
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60° ac1 ile 3 adet bosluk olusturulmus ve akisin bu bosluklar arasindan akmasi amag¢lanmistir.

Deneylerde kullanilan tiirbiilatér Sekil 2°de sunulmustur.

Sekil 2. Deneylerde kullanilan tiirbiilator

Deneyler 0,02 kg/s akiskan debisi ve Tg=90 °C akiskan sicaklig1 i¢in oncelikli olarak igerisinde
tiirbiilator bulunmayan TEDU i¢in gerceklestirilmis ve Parafin sicakliginin ergime sicakligimimn
iistiinde bir deger olan 60 °C degerine ulagincaya kadar devam edilmistir. Daha sonra ise 1sitici
kapatilarak Tg=28 °C degerine set edilerek 1s1 geri kazanim siireci baglatilmistir. Parafin
sicaklig1 tamamen kat1 faz durumuna gecis i¢in yeterli oldugu 30 °C degerine ulasinca ise deney
sonlandirilmistir. Ayni satlar saglanarak igerisine tiirbiilator yerlestirilmis olan TEDU iginde
deneyler tekrarlanmistir. Hem 1s1 depolama hem de 1s1 geri kazanim siirecleri her durum igin
data-logger ile sicaklik ve zaman olarak kayit altina alinmustir.

ARASTIRMA VE BULGULAR

Is1 depolama malzemesi olarak Parafin Wax kullanilan boru seklindeki bir TEDU igin
tiirbiilatorlii ve tiirbiilatorsiiz durumlar i¢in deneyler geceklestirilmistir. Deneylerde ¢alisma
akiskani olan havanin giris ¢ikis sicakliklari ile FDM nin sicakliklar bir dakika araliklarla kayit
altina almmustir. Tiirbiilatorlii ve tiirbiilatdrsiiz TEDU igerisinde bulunan FDM sicakligmin
zamana gore degisimi Sekil 3’te verilmistir. Sekil 3 incelendiginde TEDU igerisindeki
FDM’nin ergime derecesinin {ist noktasi olan 60 °C degerine ulastig1 sonrasinda ise katilagsma
siirecini tamamladig1 goriilmektedir. Ergime ve katilasma siirecinin tiirbiilatérsiiz TEDU i¢in
toplam 454 dk olurken tiirbiilator uygulamasi sonrasi bu siirenin 282 dk’ya diistiigu
goriilmiistiir. Akis 6niline engeller koyulmasi sonucunda 1s1 transferinde iyilestirme saglanmis

ve ergime-katilagma siireleri kisaldig1 tespit edilmistir.
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Sekil 3. Zamana bagli PCM sicaklik degisimi
Calisma akiskaninin TEDU ne ¢ikis ve giris sicakliklar1 arasindaki farkin zamanla degisimi
Sekil 4’te sunulmustur. Sekil 4 incelendiginde igerisinde tiirbiilatér bulunmayan TEDU nde
sicaklik farkinin deneye baslandiginda 17,3 °C degerini alirken igerisinde tiirbiilator
yerlestirilmesi sonucunda sicaklik farkinin 22,8 °C degerine ulastigini goriilmektedir. Giris
sicakliginin sabit olmasina ragmen sicaklik farkinin artmasinin nedeni tiirbiilatér uygulamasi
ile TEDU ig yiizeyinde sicak havanin daha ¢ok zaman gegirdigini ve iizerindeki 1s1ty1 TEDU ig
yiizeyine aktararak daha diisiik degerde TEDU ni terk ettigini gdstermektedir. Her iki durum
i¢in 1s1 geri kazanimi siirecinin baslandig1 andaki akiskan sicaklik farklar ise tlirbiilatorsiiz i¢in
5,4 °C iken tiirbiilatorlii i¢in 10,5 °C oldugu goriilmektedir. Tiirbiilatér uygulamasi sonucunda

akiskan giris ¢ikis sicakliklarindaki farkin arttig1 goriilmiistiir.
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Sekil 4. Zamana bagli akiskan sicaklik farki (AT) degisimi
TEDU’lerinde her iki durum igin 1s1 depolama ve geri kazanim siirelerinin zamana gore
degisimi Sekil 5’te sunulmugtur. Sekil 5 incelendiginde igerisinde tiirbiilatér uygulanmayan

TEDU’nde 1s1 depolama 140 dakika siirerken tiirbiilator uygulamasi olan TEDU’nde bu siire
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85 dakikaya diismiistiir. Is1 geri kazanim siiresi agisindan incelendiginde ise tiirbiilatorsiiz
TEDU’nde 314 dakika olan siirenin tiirbiilatdr uygulamasi ile 197 dakikaya diistiigii
goriilmiistiir. Tiirbiilatér uygulamasi sayesinde TEDU igerisinde akan akiskan daha fazla
ylizeyle temas etmis ve tagimis oldugu 1s1y1 daha hizli aktarmistir. Benzer sekilde geri kazanim

icin de ayn1 durum gergeklesmistir.

350

W Tiirbiilatorsiiz 314
B Turbulatorli

300

Zaman (dk)

Is1 denolama Is1 geri kazanim

Sekil 5. Is1 depolama ve geri kazanin siirelerinin karsilagtirilmast

SONUC

Tiirbiilator uygulamasmin TEDU 1s1 depolama ve geri kazanim siirelerine etkisinin aragtirildig

bu deneysel caligmada asagidaki sonuclar elde edilmistir;

v TEDU’sinde tiirbiilatér uygulanmadiginda 1s1 depolama ve geri kazanim siiresi 454 dk
olurken tiirbiilatér uygulamasi ile bu siirenin 282 dk’ya diistiigli goriilmiistiir.

v' Akiskan giris ¢ikis sicaklik farki tiirbiilatorlii TEDU igin 1s1 geri kazanim siirecinde 10,5 °C
iken tlirbiilatorsiiz i¢cin 5,4 °C olarak elde edilmistir. Tiirbiilator uygulamasi sayesinde
sicaklik farkinda 1,94 kat artig saglanmistir.

v/ PCM’nin ergime siiresi tiirbiilator uygulamasi sayesinde %64,7 azalirken katilagma siiresi
ise %59,4 azalmstir.

v’ Tiirbiilatér uygulamasimin TEDU’nde 1s1 depolama ve geri kazamim siiresini azalttigi

gorilmiistiir.

KAYNAKCA

Yang, K., Zhu, N., Chang, C., Yu, H., Yang, S. (2020). Numerical analysis of phase-change material
melting in triplex tube heat exchanger. Renewable Energy. 145:867-877.

Abdulateef, A.M., Mat, S., Sopian, K., Abdulateef, J., Gitan, A.A. (2017). Experimental and
computational study of melting phase-change material in a triplex tube heat exchanger with
longitudinal/triangular fins. Solar Energy. 155:142-153

61




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Saydam, V., Parsazadeh, M., Radeef, M., Duan, X. (2019). Design and experimental analysis of a
helical coil phase change heat exchanger for thermal energy storage. Journal of Energy Storage. 21:9-
17.

Mehta, D.S., Solanki, K., Rathod, M.K., Banerjee, J. (2019). Thermal performance of shell and tube
latent heat storage unit: Comparative assessment of horizontal and vertical orientation. Journal of
Energy Storage. 23:344-362.

Mahdi, M.S., Hasan, A.F., Mahood, H.B., Campbell, A.N., Khadom, A.A., Karim, A.M.A., Sharif,
A.O. (2019). Numerical study and experimental validation of the effects of orientation and
configuration on melting in a latent heat thermal storage unit. Journal of Energy Storage. 23:456-468.

Wang, Y., Wang, L., Xie, N., Lin, X., Chen, H. (2016). Experimental study on the melting and
solidification behavior of erythritol in a vertical shell-and-tube latent heat thermal storage unit.
International Journal of Heat and Mass Transfer. 99:770-781.

Acir, A., Canli, M.E., Ata, 1., Uzun, S. (2021). Experimental Investigation of Thermal Energy Storage
Efficiency Using Fin Application with Phase Change Material (PCM) Under Solar Radiation. Heat
Transfer Research. 52(6):21-39.

62



=i b
ZE€Sceir B

Nt INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Z, =
LN AN

I
BiOKOMUR VE OZELLIKLERI
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Kastamonu University, Kastamonu Vocational School, Department of Machinery, 37150 Kuzeykent,
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OZET

Biyokiitle, biyolojik bir kaynaktan gelen herhangi bir malzemedir. Siirdiirtilebilir biyokomiir
iiretimi, mahsul artiklari, ticari olmayan odun ve odun atiklari, giibre, kat1 atik, gida dis1 enerji
mabhsulleri, ingaat artiklari, bahge artiklari, metan sindirici artiklar1 veya ¢imenler kullanir.
Biyokomiir, piroliz veya gazlastirma sirasinda tretilir - sinirli oksijende biyokiitlenin yiiksek
sicakliklarda (350-700°C) 06zel olarak tasarlanmis bir firinda siiper 1sitilmasit ve termal
doniistimt, tretilen tiim emisyonlar1 yakalar. Tersine, geleneksel kombine 1s1 ve gii¢ (kojen)
firmlar1, duman, sera gazlar1 yayan biyokiitleyi yakar ve yalnizca kiil iiretir. Biyokomiiriin
uygulamalar1 1s1 ve gii¢ iiretimi, baca gazi temizligi, metalurjik uygulamalar, tarim ve
hayvancilikta kullanim, yap1 malzemesi ve tibbi kullanima kadar ¢ok cesitlidir. Sera gazi
emisyonlarint azaltma c¢abasiyla, son yillarda bu uygulamalarin birgogunda fosil karbon
tastyicilariin yerine kullanilmasiyla giderek daha fazla popiilerlik kazanmistir. Bu ¢alismada
biokOmiiriin 6zellikleri, kullanim alanlar1 ve genel 6zellikleri hakkinda bilgi verilmistir.
Anahtar Kelimeler: Biokomiir, karbon salinimi, atik malzemeler, piroliz

BIOCHAR AND ITS PROPERTIES

ABSTRACT

Biomass is any material that comes from a biological source. Sustainable biochar production
uses crop residues, non-commercial wood and wood waste, manure, solid waste, non-food
energy crops, construction residues, yard residues, methane digester residues or grasses.
Biochar is produced during pyrolysis or gasification — superheating and thermal conversion of
biomass in a specially designed furnace at high temperatures (350-700°C) in limited oxygen,
capturing all emissions produced. In contrast, traditional combined heat and power (CO)
furnaces burn biomass emitting smoke and greenhouse gases and produce only ash.
Applications of biochar range from heat and power generation, flue gas cleaning, metallurgical
applications, agricultural and animal husbandry uses, building materials and medical uses. In
an effort to reduce greenhouse gas emissions, it has gained increasing popularity in recent years
as a replacement for fossil carbon carriers in many of these applications. This study provides
information on the properties, areas of use and general characteristics of biochar.

Keywords: Biochar, carbon emissions, waste materials, pyrolysis.
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1. GIRIS

Demir ¢elik endiistrisi, diinyanin en 6nemli sanayi kollarindan birisidir. Neredeyse biitiin sanayi
dallarinda kullanilan demir-geligin, iiretimi sirasinda sebep oldugu ¢evre kirliligi de oldukca
mithim bir konudur. Artan enerji fiyatlarinin yani sira ¢evreye ozellikle hava kirliligine
etkisinden dolay1r demir-gelik endiistrisi bir dar bogaza girmis bulunmaktadir. Bunun sebebi
diinyada yilda 30 milyar ton karbon dioksit havaya salinmaktatir ve bunun %9’u demir-gelik
endiistrisine ait olmasidir. Avrupa Birligi 2050 yilina kadar demir ¢elik iireticilerinin sifir
karbon salinim1 yapmalarini aksi takdirde yiiksek meblaglarda karbon ayak izi vergisi alacagini
bildirmistir. Bununla alakali Avrupa basta olmak iizere bir ¢ok iilkede farkli ¢alismalar
yapilmaktadir. Bunlardan birisi de demir rediiklenmesi ve 1s1 girdisinin saglanmasi i¢in karbon
kaynag1 olarak biokiitle iiriinii olan biokémiir (biochar) kullanilmasidir.

Cevre kirliligini azaltmak, karbon emisyon degerlerini diisirmek, sifir atik politikasini
stirdiiriilebilirligi i¢in biokdmiir iiretimi olduk¢a 6nemli bir konu olup ekonomik olarak da
ilkelere ciddi biiyiikliikte bir Pazar olusturmaktadir. Bu ¢alismada biokomiiriin 6zellikleri,
iiretim yontemleri ve kullanim alanlar1 hakkinda bilgi verilmistir.

2. ARASTIRMA VE BULGULAR

2.1. Biokomiir

Biokiitle, biyolojik bir kaynaktan gelen herhangi bir malzemedir. Siirdiiriilebilir biyokomiir
iiretimi, mahsul artiklari, ticari olmayan odun ve odun atiklari, giibre, kat1 atik, gida dis1 enerji
mahsulleri, ingaat artiklari, bahge artiklari, metan sindirici artiklar1 veya ¢imenler kullanir.
Biokomiir, piroliz veya gazlagtirma sirasinda iretilir - sinirli oksijende biyokiitlenin yiiksek
sicakliklarda (350-700°C) 6zel olarak tasarlanmis bir firinda 1sitilmasi ve termal doniisiimii,
iiretilen tiim emisyonlar1 yakalar. Tersine, geleneksel kombine 1s1 ve giic (kojen) firinlari,
duman, sera gazlari yayan biyokiitleyi yakar ve yalnizca kiil iiretir (Dehkhoda ve ark., 2010) .
Biyokomiiriin uygulamalar 1s1 ve gii¢ liretimi, baca gazi temizligi, metalurjik uygulamalar,
tarim ve hayvancilikta kullanim, yap1 malzemesi ve tibbi kullanima kadar ¢ok cesitlidir. Sera
gazi emisyonlarin1 azaltma ¢abasiyla, son yillarda bu uygulamalarin bir¢ogunda fosil karbon
tastyicilariin yerine kullanilmasiyla giderek daha fazla popiilerlik kazanmistir (Weber ve
Quicker, 2018).

Karbonizasyon biyokiitlenin pargalarini ayristirir, ancak karbon igeriginin biiylik bir kismin
korur. Ozellikler degisir; {iriin daha karbonlu hale gelir ve dolayisiyla teknik siireglerde bir
ikame olarak kullanilmasi daha kolay olur. Hammadde ve karbonizasyon kosullari, kodmiiriin
istenen Ozelliklerine bagl olarak se¢ilir. 300°C'ye kadar sicaklik araliginda bir piroliz olan

torifikasyon, ham biyokiitlenin bir dizi sorunlu 6zelligini 6nemli 6l¢iide iyilestirir (Gonzales ve
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ark., 2009). Torifikasyon (kavurma), kat1 biyoyakitlar, yogunlasabilir sivilar ve yogunlasmayan
gazlar Uretmek icin atik biyokiitleye uygulanan bir termokimyasal doniisiim ve 6n islem
teknolojisi olarak adlandirilir. Biyokiitleden nem ve ugucu tir igerigini serbest birakarak
kurutma gerekliligini azaltir. 200-320 °C’de uygulanan bir islemdir (Sanroman ve ark., 2017) .
Bunlar genellikle komiir i¢in tasarlanmig ekipmanin biyokiitleyi islemek i¢in kullanildig: es-
yakma ve es-gazlastirma uygulamalarinda sinirlayici bir faktordiir. Cok yiiksek karbon igerigi
gibi diger nitelikler yalnizca islem sicakliklariyla elde edilebilir. Is1 ve gii¢ iiretimi, gaz ve su
aritma ve metalurjideki teknik uygulamalara ek olarak, biyokomiir toprak verimliligini artirmak
ve karbonu hapsetmek i¢in bir toprak diizenleyicisi olarak kullanilmigtir.

2.2. Biokomiir Uretimi

2.2.1. Piroliz

Biyokomiir tiretmenin en ¢ok kullanilan ve bilinen metodu pirolizdir. Pirolizi yavas piroliz ve
hizl1 piroliz olarak ikiye ayirabiliriz. Her ikisi de ayni sicaklik araliginda kullanilmaktadir (400—
600 °C) fakat islem siireleri birbirinden farklidir. Geleneksel karbonizasyon olarak da
adlandirilan yavas piroliz, biyokiitleyi nispeten uzun bir kalma siiresi (birkac¢ giine kadar)
boyunca diisiik bir 1sitma hizinda 1sitarak biyokomiir iiretir. Bu yontem yiizyillardir odun
komiirii {iretmek i¢in kullanilagelmis bir metottur. Ote yandan, hizl1 piroliz 200 °C /dakikadan
daha yiiksek bir 1sitma hizinda ve kisa bir kalma siiresinde (10 saniyeden az) biyokomiir iiretir.
Iki piroliz yontemi arasindaki temel farklar biyokdmiir ve biyo-yag verimleridir: hizli piroliz
yiiksek biyo-yag verimini desteklerken, yavas piroliz yiiksek biyokomiir verimini destekler
(Qian ve ark., 2015).

2.2.2. Gazifikasyon

Gazlastirma, yiiksek sicaklikta (700 °C'den fazla) kontrollii miktarda oksitleyici madde
saglayarak biyokiitleyi oncelikle gaz halindeki bir karigima (CO, Hz, CO2, CH4 ve daha kiigiik
miktarlarda yiiksek hidrokarbonlar i¢eren sentez gazi) doniistiiriir. Gazlastirmanin genel olarak
biyokomiir verimi, biyokiitlenin takriben %10 agirligi kadardir. Gazlastirmada kullanilan
oksitleyici madde oksijen, hava, buhar veya bu gazlarin karigimlari olabilir(Qian ve ark., 2015).
2.2.3. Hidrotermal Karbonizasyon

Biyokiitlenin hidrotermal karbonizasyonu (HTC), yiiksek sicakliklarda (160-800 °C) suda
gerceklesir. Reaksiyon basincinin 1 atm {izerinde tuttarak suyun 100 °C {izerindeki
sicakliklarda siv1 fazda tutulur. Hidrotermal karbonizasyon islemi yiiksek sicakliklt HTC (300
ila 800 °C arasinda) ve diisiik sicaklikli HTC (300 °C'nin altinda) olarak ikiye ayrilabilir.
Yiiksek sicaklikli HTC'nin (300 °C'nin {izerinde) reaksiyon kosullart ¢ogu organik bilesigin

kararlilik kosulunun 6tesinde oldugundan, yiiksek sicakliklit HTC sirasinda baskin reaksiyon
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hidrotermal gazlastirmadir. Dominant iiriinler hidrojen ve metan gibi gazlardir. 300 °C'nin
altinda gazlastirma simirlidir ve biyokiitlenin komiirlesmeye karbonizasyonu reaksiyona
hakimdir. Diigiik sicaklikli biyokiitle HTC'min komiir verimi, hammadde o&zelliklerine,
reaksiyon sicakligina ve basinca bagli olarak %30 ila %60 arasinda degisir. HTC su
gerektirdiginden, bu, yiikksek nem igerigine sahip hammaddeler i¢in uygun maliyetli bir
biyokomiir {iretim yontemidir (Qian ve ark., 2015).

2.3. Kullanim Alanlari

Biokomiir kullanimi farkli sektorlerde farkli amaglar i¢in kullanilmaktadir. Bagta hidrojen ve
karbon monoksit olmak tizere karbon dioksit, metan gibi bilesenleri iceren; sentetik dogalgaz
olusturmak ve amonyak veya metanol {iretilmesi icin ara iirlin olan sentetik gaz {iretimininde
kullanilmaktadir (Zhang ve ark., 2013). Biyodizel yakit olarak da biokomiirler kullanilmaktadir
(Dekhoda ve ark., 2010). Karbon tutma, toprak kalitesinin iyilestirilmesi gibi tarimsal
faaliyetler i¢in kullanilmasina yonelik arastirmalarda diigiik maliyetli, siirdiiriilebilir kaynak, su
ve besin maddelerini tutmasi, giibre tiiketimini azaltmasi, sera gazi emisyonunu ve besin
kayiplarini azaltmasi gibi avantajlar1 belirlenmistir (Zhang ve ark. 2012).

Toprak ve suda bulunan organik kirleticilerin ve agir metallerin adsorpsiyonu hakkinda yapilan
caligmalarda ise diisiik maliyetli, bol ve siirdiiriilebilir bir kaynak olmasi ve biyokomiir
ylizeyindeki oksijenli gruplar sayesinde adsorpsiyonun kolaylagsmasi gibi iistiin 6zellikleri
belirlenmistir (Ahmad ve ark., 2014). Karbon dioksit ve hidrojen depolama konularinda da
biokomiir kullanimi hakkinda yapilan ¢aligmalarda diisiik maliyetli, bol ve siirdiiriilebilir bir
kaynak olusturmasi, yiiksek geri doniistiiriilebilirlik gibi avantajlarinin oldugu tespit edilmistir
(Hao ve ark., 2013; Zhang ve ark., 2013) .

SONUCLAR

Biokomiirler 1s1 ve gii¢ {iretimi, gaz ve su aritma ve metalurjideki teknik uygulamalara ek
olarak, biyodizel iiretimi, su ve topraktaki agir metallerin depolanmasi (adsorbsiyonu),
biyokomiir toprak verimliligini artirmak ve karbonu hapsetmek igin bir toprak diizenleyicisi
olarak ¢ok c¢esitli endiistriyel alanlarda kullanilmistir. Sera gazi emisyonlarini azaltma
cabasiyla, son yillarda bu uygulamalarin bir¢gogunda fosil karbon tasiyicilarmin yerine
kullanilmasiyla giderek daha fazla popiilerlik kazanmistir. Biokomiir iiretim ve tiiketim
esnasinda karsilasilan dezavantajlarin giderilmesi sayesinde oniimiizdeki yillarda daha da farkl

sektorlerde kullaniminin olacagi 6n gortilmektedir.
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PERLITIN GUNES KOLLEKTORLERINDE KULLANIMININ ARASTIRILMASI
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OZET

Perlit asidik bir volkanik camdir. Perlit ismi baz1 perlit tiplerinin kirildig1t zaman inci
parlakliginda kiiciik kiireler elde edilmesi nedeni ile inci anlamina gelen perle kelimesinden
tiiretilmistir. Perlit, 1s1yla genlesme 6zelligi olan, genlestirildiginde ¢ok hafif ve gozenekli bir
hale gecen bir kayactir. Perlit kelimesi hem ham perlit i¢cin hem de genlestirilmis perlit i¢in
kullanilmaktadir. Perlitte en 6nemli 6zellik % 2 ile 6 oraninda degisen igerigindeki sudur ve bu
su perlitin kararliligin1 saglamaktadir. Perlitler mineralleri, tavan ddsemelerinde, boru
izolasyonunda, kriyojenik izolasyon gibi termal Ozelliklerini iyilestirilmesinde ve
korunmasinda kullanilan ¢ok yonlii bir mineraldir. Giines kollektorleri sayesinde ev igerisindeki
kullanim i¢in giines enerjisiyle su 1sitma oldukc¢a cevreci ve verimli bir teknoloji olup,
yurdumuzda ve diinyada yaygin olarak kullanilmaktadir. Kolektoriin ve sicak su tankinin bir
biitiin haline getirilmesi (veya biitiinlestirilmesi) baglanti borularini, bu borular {izerindeki
izolasyonu ortadan kaldirmaktadir. Bu tip tasarimlarda yutucu plaka {izerinde sicak noktalarin
olusmasi da olmamaktadir. Ayrica sistem daha kii¢iik bir hacme sahip olmas1 dolayistyla daha
kiiciik bir yer kaplamaktadir. Kollektorii ve Su Tanki Biitlinlestirilmis Giines Enerjili Su Isitma
Sistem’leri (KTBGIS) bir¢ok calismada incelenmis ve c¢esitli tasarimlar Onerilmistir. Bu
calismada KTBGIS malzemesi olarak perlitin poliiiretan ile olusturdugu birlesiminin kullanimi
hakkinda arastirma yapilmustir.
Anahtar Kelimeler: Perlit, Giines enerji sistemi, izolasyon, poliiiretan

RESEARCH ON THE USE OF PERLITE IN SOLAR COLLECTORS
ABSTRACT
Perlite is an acidic volcanic glass. The name perlite is derived from the word perle, meaning
pearl, because when some types of perlite are broken, small spheres with a pearly shine are
obtained. Perlite is a rock that has the property of expanding with heat and becomes very light
and porous when expanded. The word perlite is used for both raw perlite and expanded perlite.
The most important feature of perlite is its water content, which varies between 2 and 6%, and
this water provides the stability of perlite. Perlite minerals are a versatile mineral used in
improving and preserving thermal properties such as ceiling tiles, pipe insulation, and cryogenic
insulation. Solar water heating for use in the home thanks to solar collectors is a very

environmentally friendly and efficient technology and is widely used in our country and the
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world. The integration of the collector and hot water tank into one (or their integration)
eliminates the connection pipes and the insulation on these pipes. In such designs, there is no
hot spot formation on the absorber plate. In addition, the system has a smaller volume and,
therefore, takes up less space. Collector and Water Tank Integrated Solar Water Heating
Systems (KTBGIS) have been examined in many studies and various designs have been
proposed. In this study, research was conducted on using perlite and polyurethane compounds
as KTBGIS material.

Keywords: Perlite, Solar energy system, insulation, polyurethane

1. GIRIS

Perlit, dogal olarak olusan silisli volkanik kaya icin kullanilan genel bir terimdir. Perliti diger
volkanik camlardan ayiran ayirt edici 6zellik, 900 °C ile 1200 °C arasinda degisen yumusama
sicakligina hizla 1sitildiginda orijinal hacminin yaklasik 5 ila 20 kat1 kadar genlesebilir. Bu,
milkemmel hafiflik ve yalitim 6zelliklerini agiklar. Genlesen malzeme, sikismis kabarciklarin
yansitict 6zelligi nedeniyle parlak beyazdir. Parcaciklar i¢i bos ve gdzeneklidir ve birgok sekle
sahiptir. Perlit madenleri diinyanin ¢esitli iilkelerinde bulunmaktadir. Diinya perlit iiretiminin
yaklasik %97'sini olusturan baslica iilkelerden birisi ise Tiirkiye’dir (Rashad, 2016). Gida,
kimya, metalurji, insaat sektorleri bast olmak tizere bir ¢cok sektordeperlit kullanim1 mevcuttur.
Perlit, 1s1ya dayanikli miikemmel bir 1s1 izolasyon malzemesi olarak kullanilmaktadir ve ¢ok
hafif bir malzemedir (Topgu ve Isikdag, 2008). Dolayisiyla perlitten imal edilecek bir giines
kollektorii uygulandig ¢atilara da zarar vermeycek agirliklarda olacaktir.

Glines enerjisi, giinesin ¢ekirdeginde yer alan flizyon siireci ile (hidrojen gazinin helyuma
dontlismesi) aciga ¢ikan 1s1ma enerjisidir. Giines, yiiksek giic yayan, ¢cevreye zarar vermeyen ve
tiikkenmez bir yenilenebilir enerji kaynagidir (Smyth ve ark., 2004). Ulkemiz, cografi konumu
nedeniyle Onemli bir giines enerjisi potansiyeline sahiptir. Enerji ve Tabii Kaynaklar
Bakanligi’nin hazirladigi, Tiirkiye Giines Enerjisi Potansiyeli Atlasina (GEPA) gore, ortalama
yillik toplam giineslenme siiresi 2.741 saat olup ortalama yillik toplam 1s1nim degeri 1.527,46
kWh/m2 olarak hesaplanmistir (Enerji ve Tabi Kaynaklar Bakanligi1). GEPA’da yer alan illere
gore genel potansiyel goriinlimii ve aylik ortalama global radyasyon degerleri sirasiyla Sekil

Ive Sekil 2 *de yer almaktadir.
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Sekil 1. Illere gore genel Giines enerjisi radyasyonu potansiyel gériiniimii (Enerji ve Tabi Kaynaklar
Bakanlig).
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Sekil 2. Tiirkiye’de Giines enerjisi aylik ortalama global radyasyon degerleri (2022) (Enerji ve Tabi
Kaynaklar Bakanligr).
Glines 1sinimin1 faydali enerji sekline doniistiiren gereclere “giines toplayicilart (kollektorii)”

ad1 verilmektedir. Pratikte kullanilan toplayicilarda, giines 1s1nimi1, dnce bir yiizey tarafindan
yutulur, sonra da bir akiskana aktarilarak akiskanin i¢ enerjisi artirilir.

Giines 1s1m1m1 kabin yiizeyi tarafindan yutulduktan sonra suya aktarilmakta ve suyun sicakligi
artmaktadir. Yiizey sicakliklarinin artmasi ile disar1 taginimla 1s1 kaybi artmakta, yutulan
isinimla kaybolan 1s1 esit olunca sicaklik sabit kalmaktadir. Isinim siddeti ve gevre sicakligi

kontroliimiiz diginda degistiginden belirli bir degerdeki 1s1nim yiizeye gelirken faydalandigimiz
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enerjiyi artirmak ig¢in; ¢evreye olan 1s1 kayiplarinin azaltilmasi, ylizeyin yutuculugunun
artirilmasi, kap i¢indeki akiskana 1s1 gecisinin iyilestirilmesi, bunlarin yaninda 1sinan suyun
degistirilmesi ve 1s1n1min yogunlastirilmasi gerekir (Kilig ve Oztiirk 1984).

Kollektorii ve su tanki biitiinlestirilmis giines enerjili su 1sitma sistemlerinde (KTBGIS)
kolektoriin ve sicak su tankinin bir biitiin haline getirilmesi (veya biitiinlestirilmesi) baglanti
borularini, bu borular {izerindeki izolasyonu ortadan kaldirmaktadir. Bu tip tasarimlarda yutucu
plaka tlizerinde sicak noktalarin olusmasi da olmamaktadir. Ayrica sistem daha kiigiik bir hacme
sahip olmasi dolayistyla daha kiiciik bir yer kaplamaktadir (Smyth ve ark. ,2003; Mohamad,
1997).

Bu ¢alismada KTBGIS malzemesi olarak perlitin politiretanli birlesiminin kullanimi hakkinda
deneysel arastirma yapilmistir.

2. ARASTIRMA VE BULGULAR

2.1. Deneysel Calismalar

Tablo 1’de deneyde kullanilan parametreler gosterilmistir. Tablo 1’de belirtilen oranlarda 500
ve 600 MPa yiik uygulanarak toz perlit ve poliliretan arasinda olusturulan numuneler daha sonra
120, 150, 175 ve 185 °C’lerde etiiv firinda 1sitildi. Daha sonra Shore cinsinden sertlikleri
olgiildii. Tablo 1’de perlit oram1 poliiiretandan daha yiiksek iken Tablo 2’de ise ayni
parametlerde perlit oraninin poliiiretandan daha yiiksek oldugunu gostermektedir.

Tablo 1. Deneylerde kullanilan parametreler ((Perlit orani poliiiretandan daha diisiik)

Perlit/Poliiretan (gr/gr) Sicaklik (°C) Uygulanan Pres Yiikii (MPa)
23 120 500
2/3 120 600
112 120 500
112 120 600
23 150 500
2/3 150 600
1/2 150 500
112 150 600
23 175 500
2/3 175 600
112 175 500
1/2 175 600
2/3 185 500
213 185 600
112 185 500
172 185 600
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Tablo 2. Deneylerde kullanilan parametreler (Perlit orani poliiiretandan daha yiiksek)

Perlit/Politiretan (gr/gr) Sicaklik (°C) Uygulanan Pres Yikii (MPa)
2/1 120 500
2/11 120 600
312 120 500
312 120 600
2/11 150 500
2/1 150 600
312 150 500
312 150 600
2/11 175 500
2/1 175 600
312 175 500
312 175 600
2/1 185 500
2/1 185 600
312 185 500
312 185 600
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2.2. Deneysel Sonuglar

TONA;

iy

Tablo 3. Tablo 1’e gore iiretilen numunelerin sertlik degerleri

Sicaklik Sertlik

Perlit/Poliiiretan (gr/gr) (°0) Uygulanan Pres Yiikii (MPa) (Shore)
23 120 500 16
2/3 120 600 16
1/2 120 500 16
112 120 600 16
2/3 150 500 16
2/3 150 600 16
1/2 150 500 16
1/2 150 600 16
2/3 175 500 17
213 175 600 16
1/2 175 500 17
1/2 175 600 17
213 185 500 16
2/3 185 600 16
1/2 185 500 16
1/2 185 600 16
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Tablo 4. Tablo 2’ye gore iiretilen numunelerin sertlik degerleri

Sicaklik Sertlik

Perlit/Poliiiretan (gr/gr) (°O) Uygulanan Pres Yiikii (MPa) (Shore)
2/1 120 500 23
2/1 120 600 23
312 120 500 24
312 120 600 24
2/11 150 500 24
2/1 150 600 24
312 150 500 24
312 150 600 24
2/11 175 500 24
2/11 175 600 24
3/2 175 500 24
312 175 600 24
2/1 185 500 24
2/1 185 600 24
312 185 500 24
312 185 600 24

Sekil 3’de iiretilen numunelerden birisi goriilmektedir. Tablo 3°te goriilecegi lizere poliiiretan
orani perlitten fazla oldugunda etiiv sickaliginin artmasinin sertlige bir etkisinin olmadig tespit
edilmistir. Farkli oranlarda perlit ve poliiiretan ilavesinin de sertlik degerine etkisinin olmadig1
tespit edilmist. Uretilen iiriinler olduk¢a yumusak olup 16 shore sertlik degerine sahip oldugu
gOriilmiistiir.

Sekil 4’de Tablo 2’deki deney parametrelerine uygun iiretilen bir numune goriilmektedir.
iretilen numunelerden birisi goriilmektedir. Tablo 4’te goriilecegi lizere perlitin orani
poliiiretandan fazla oldugunda etiiv sickaliginin artmasinin sertlige bir etkisinin olmadig: tespit
edilmistir. Farkli oranlarda perlit ve poliiiretan ilavesinin de sertlik degerine etkisinin olmadig1
tespit edilmist. Uretilen iiriinler yine yeterli sertlife sahip olmayip 24 shore sertlik degerine
sahip oldugu goriilmiistiir. Fakat perlit oraninin poliiiretana gore yiiksek olmasi sertlik oranini

belirgin sekilde arttirmistir.
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Sekil 3. 150 ° C’de 600 MPa yiik altinda preslenene perlit-poliiiretan oran1 2/3 olan numune.

Sekil 4. 175 ° C’de 500 MPa yiik altinda preslenene perlit-poliiiretan orani 3/2 olan numune.

SONUCLAR

Yapilan ¢calismada kullanilan parametrelerin politiretan ile perlitin kullanilarak kollektorii ve su
tanki biitiinlestirilmis giines enerjili su 1sitma sistemlerinde kullanilamayacag: tespit edilmistir.
Her ne kadar perlit oram1 poliiiretandan biiyiik olunca sertlik artis1 yasansa da istenilen
sertliklere ulasilamamuistir.

KAYNAKCA

Enerji ve Tabi Kaynaklar Bakanligi, https://enerji.gov.tr/bilgi-merkezi-enerji-gunes (01.10.2024)

Kilig, A., Oztiirk, A. (1984) Giines Enerjisi, Kistm 1,Giines Isnimi1 ve Diiz Toplayicilar, Ankara

Mohamad, A.A., “Integrated Solar Collector — Storage Tank System with Thermal Diode”, Solar
Energy, 61, 211-218, 1997.

Rashad, A. M. (2016). A synopsis about perlite as building material-A best practice guide for Civil
Engineer. Construction and Building Materials, 121, 338-353.

75


https://enerji.gov.tr/bilgi-merkezi-enerji-gunes

ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Smyth, M., Eames, P.C., Norton, B., “Heat Retaining Integrated Collector/Storage Solar Water
Heaters.”, Solar Energy, 75, 27-34, 2003.

Smyth, M., Eames, P.C., Norton, B., “Techno-Economic Appraisal of an Integrated Collector/Storage
Solar Water Heaters”, Renewable Energy, ,29, 1503-1514, 2004.

Topgu, 1. B., & Isikdag, B. (2008). Effect of expanded perlite aggregate on the properties of
lightweight concrete. Journal of Materials Processing Technology, 204(1-3), 34-38.

76



=i b
ZE€Sceir B

Nt INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Z, =
LN AN

I
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ABSTRACT

The olive tree (Olea europaea L.) is an emblematic symbol, with its fruits traditionally used for
olive oil production, mainly in Mediterranean regions. However, this process generates
significant by-products, such as wastewater and solid waste, posing major environmental
challenges. Nevertheless, these agro-industrial by-products hold potential as valuable
resources, emphasizing the importance of their sustainable exploitation. Here, we examine an
innovative approach focused on the extraction and valorization of bioactive compounds present
in olive pomace, particularly total phenolic compounds and the antioxidant activity of olive
pomace extracts. We utilized the DPPH assay to assess antioxidant activity and the Folin-
Ciocalteu method to measure total phenolic content. Our results from phenolic compound
extraction from olive pomace revealed a concentration of 44.67 gallic acid equivalents per
kilogram of olive pomace, as well as a high antioxidant activity of 78.56%. This valorization
offers new economic opportunities, particularly in the fields of food, cosmetics, and
pharmaceuticals. We will discuss various extraction methods, as well as the characteristics of
bioactive compounds and their potential applications from an industrial development
perspective. This study illustrates how innovation and sustainability can harmonize to transform
waste into valuable resources, thereby contributing to environmental preservation and the

transition toward a circular economy.

Keywords: Olive Pomace, Bioactive Compounds, Antioxidant Activity, Sustainable
Valorization, Phenolic Compounds
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OZET

Gelisen teknolojiye ragmen gilinlimiizde hala bir¢cok kismi tiirevli diferansiyel denklemin tam
¢oziimii elde edilememektedir. Dogada karsilasilan bir¢ok olay diferansiyel denklemlerle ifade
edildiginden dolayr bu denklemlerin tam c¢oziimlerini elde etmek olduk¢a o6nemlidir.
Gilinlimiizde bu denklemlerin ¢6ziimlerini bulmak i¢in farkli yontemler gelistirilmis olmasina
ragmen hala tam ¢ozlimiine ulagilamayan denklemler genel teorinin i¢inde oldukca genis bir
yer tutmaktadir. Kismi tiirevli diferansiyel denklemlerin tam ¢6ziimlerini bulmak, ele alinan
olayin dogasini, fiziksel 6zelliklerini ve farkli dis etkenlere karsi olayin gidisatinda olabilecek
degisiklikleri anlamak i¢in olduk¢a énemlidir. Kesirli analiz son yillarda oldukea ilgi ¢ekmis
bir¢ok ¢alismanin temel yapi tasini olusturmustur. Kesirli tiirev ve integral tanimlar1 genellikle
integral formdadir. Ozellikle kesirli tiirevin taniminin integral formda olmasi sebebiyle kesirli
tirevle ifade edilen modeller sistem gelisiminin tarihsel bagimliligin1 daha kolay ifade eder.
Kesirli analizle ifade edilen modeller, tam sayr mertebeyle olusturulan modellerin aksine
deneysel verilerle daha uyumlu sonuglar elde edilmesini saglar. Karmasik fiziksel bir mekanik
problemi ifade ederken kesirli analiz ile olusturulan modeller daha basit ve daha fiziksel bir
aciklamaya sahiptir. Gilinlimiizde bircok kesirli tiirev ve integral tanimi mevcuttur. Bu
tanimlarin her birinin bir digerine karsi ¢esitli {istlinliik, avantaj ve dezavantajlart mevcuttur.
Bu calismada son donemde oldukga popiiler olan, bir¢ok calismada ilgiye mazhar olmus, klasik
Newton tarzi tiirevin neredeyse tiim temel O6zelliklerini saglayan conformable kesirli tiirev
kullanilmis, bu tiirevle ifade edilen matematiksel modelin tam ¢6ziimii arastirilmistir.
Anahtar Kelimeler: Kesirli analiz, tam ¢6ziim, kismi diferansiyel denklemler, conformable
kesirli tiirev.
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OBTAINING THE EXACT SOLUTIONS AN FRACTIONAL ORDER PARTIAL
DIFFERENTIAL EQUATION

ABSTRACT

Despite the developing technology, the exact solution of many partial differential equations is
still not obtained. Since many phenomena encountered in nature are expressed by differential
equations, it is very important to obtain analytical solutions of these equations. Although
different methods have been developed to find the solutions of these equations, the equations,
which are still not fully solved, have a very large place in the general theory. Finding exact
solutions of partial differential equations is very important to understand the nature of the event,
its physical properties, and the changes that may occur in the course of the event against
different external factors. Fractional analysis has attracted a lot of attention in recent years and
has formed the basics of many of different studies. The definitions of fractional derivatives and
integrals are usually in integral form. Especially since the definition of the fractional derivative
is in integral form, models expressed with fractional derivatives express the historical
dependence of system development more easily. Models expressed by fractional analysis
provide results that are more compatible with experimental data, unlike models created with
integer order. When expressing a complex physical mechanical problem, models created by
fractional analysis have a simpler and more physical explanation. Today, there are many
definitions of fractional derivatives and integrals. Each of these definitions has various
advantages and disadvantages over the other ones. In this study, the conformable fractional
derivative, which has been very popular recently, has attracted attention in many studies, and
provides almost all the basic features of the classical Newtonian style derivative, has been used,
and the exact solution of the mathematical model expressed by this derivative has been
investigated.

Keywords: Fractional analysis, exact solution, partial differential equations, conformable
fractional derivative.
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OZET

Kuraklik; su kaynaklart miihendisligi, iklim ¢aligmalari, tarimsal ve orman faaliyetleri
aragtirmalart i¢in Ozellikle son yillarda 6nem verilen bir konu haline gelmistir. Bu nedenle
kuraklik hakkinda fikir sahibi olabilmek ve kurakligin egiliminin tespit edilmesi de bu
caligmalar olduk¢a onemlidir. Bu calismada Dogu Anadolu Boélgesi’'nde bulunan 13 adet
istasyona ait 1976-2023 su yillar1 arasindaki aylik toplam yagis verileri kullanilarak Standart
Yagis Indeksi (SYI) yontemi ile kuraklik indisleri hesaplanmistir. Kuraklik indislerinde
egilimleri belirlemek i¢cin de Mann-Kendall (MK), Yenilik¢i Egilim Coéziimlemesi (YEC) ve
Wilcoxon kombinasyonlu egilim testi (WKT) yontemleri kullanilmig ve sonuglar
karsilagtirtlmistir. 3 yontemde de Ardahan ve Kars istasyonlarinin artan egilime sahip olmasi
bu istasyonlarin oldugu bolgelerde kuraklik olasiliginin arttigini gostermektedir. Agri
istasyonunda ise YEC ve WKT yontemlerine gore azalan trend mevcuttur. Kalan istasyonlarin
tamami i¢in istatistiksel olarak %95 giliven aralifinda bir trendden bahsedilemez. Bolgenin
kuzey kesimi icin bir kurakliktan bahsedilebilirken, Agri disinda diger tiim istasyonlarda
herhangi bir trendden bahsedilemez.

Anahtar Kelimeler: Kuraklik analizi, trend analizi, standart yagis indeksi, Mann-Kendall
analizi

DETERMINATION OF RAINFALL-DUE DROUGHT TRENDS IN EASTERN
ANATOLIA REGION

ABSTRACT

Drought has become an important issue especially in recent years for water resources
engineering, climate studies, agricultural and forest activities research. Therefore, it is very
important to have an idea about drought and to determine the drought trend. In this study,

drought indices were calculated with the Standard Precipitation Index (SPI) method using
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monthly total precipitation data between 1976-2023 water years belonging to 13 stations in the

Eastern Anatolia Region. Mann-Kendall (MK), Innovative Trend Analysis (YEC) and
Wilcoxon combined trend test (WKT) methods were used to determine the trends in drought
indices and the results were compared. The increasing trend in Ardahan and Kars stations in all
3 methods indicates that the probability of drought increases in the regions where these stations
are located. There is a decreasing trend in Agri station according to YEC and WKT methods.
A trend cannot be mentioned statistically in the 95% confidence interval for all the remaining
stations. While a drought can be mentioned for the northern part of the region, no trend can be
mentioned in all other stations except Agri.

Keywords: Drought analysis, trend analysis, standart precipitation index, Mann-Kendall
analysis

1.INTRODUCTION

Kuraklik, bolgedeki su kaynaklari yonetimi ve tarimsal iiretim agisindan kritik bir 6neme
sahiptir. Yetersiz yagis sebebiyle olusan kurakligin kisa vadeli etkilerinin yaninda uzun vadeli
etkileri kritiktir. Bu nedenle, kuraklik indisi olusturmak, iklim degisikliklerinin bdolge
iizerindeki etkilerini daha iyi anlamak ve gelecekteki olas1 kuraklik senaryolarina hazirlikli
olmak i¢in Onemli bir adimdir. Kuraklik {izerine yapilan c¢alismalarda; kurakligin
degerlendirilmesi cesitli indisler aracilig1 ile yapilmaktadir. Bu indisler igerisinde en sik
kullanilanlar genellikle yagis tabanli kuraklik indisleridir. Yagis tabanli kuraklik indislerinin
icerisinde ise kullanim kolayligi ve giivenilirligi bakimindan en sik tercih edilen yontem
Standart Yagis Indeksi yontemidir (Bacanli ve Kargi, 2019; Yiice ve Musa, 2020; Katipoglu ve
Acar, 2021; Mentese ve Akbulut, 2023). Gegmiste yapilan calismalar icerisinde kuraklik
indislerinin belirlenip yorumlandigi ve bdlgenin ozelliklerinin tespit edildigi caligmalarin
yannda (Mucan ve Yildirim, 2023; Varol ve Ulusoy, 2023; Bozkurt 2024; Keskiner ve Simsek,
2023); kuraklik indislerinin egilimlerinin belirlendigi ¢aligmalar da mevcuttur (Partal ve Yavuz,
2020; Beden ve digerleri, 2020; Gumus ve digerleri, 2021; Katipoglu ve digerleri, 2022; Yasa
ve Partal, 2024).

Bu ¢aligmada da, Meteoroloji Genel Miidiirliigii’nden temin edilen Tiirkiye'nin Dogu Anadolu
bolgesindeki 13 ile ait aylik toplam yagis verilerini kullanarak bir kuraklik indisi olusturmay1
ve bu indisin zaman igerisindeki degisim trendini analiz etmeyi amaclamaktadir. Kuraklik
indisi se¢iminde yagis tabanli SYI ydntemi se¢ilmis ve hidrolojik kurakligi temsil etmesi
bakimindan 12 aylik kuraklik indisleri hesaplanmistir. Hesaplanan kuraklik indislerinin
egilimlerinin belirlenmesi icin ise Mann-Kendall, Yenilik¢i Egilim Coziimlemesi (YEC) ve

Wilcoxon kombinasyonlu egilim testi (WKT) yontemleri kullanilmistir. Mann-Kendall testi,
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verilerin zaman igerisindeki monoton trendlerini belirlemek i¢in yaygin olarak kullanilan bir
istatistiksel yontemdir. Bu test, 6zellikle iklim verilerinde trendlerin varli§in1 ve yoniini
belirlemede etkilidir. YEC yontemi ise, gelencksel trend analizlerine alternatif olarak, verilerin
trendlerini daha esnek ve yenilik¢i bir sekilde analiz etmeye olanak tanir. Bu yontem, verilerin
pozitif veya negatif egilimlerini gorsellestirerek analiz siirecine katki saglar. Calismada
kullanilan yontemlerden elde edilen sonuglar kiyaslandiginda; 3 yontemde de Ardahan ve Kars
istasyonlarinin artan egilime sahip olmasi bu istasyonlarin oldugu bolgelerde kuraklik
olasiligimin arttigin1 gdstermektedir. Agri istasyonunda ise YEC ve WKT yontemlerine gore
azalan trend mevcuttur. Kalan istasyonlarin tamami ig¢in istatistiksel olarak %95 giiven
araliginda bir trendden bahsedilemez. Bolgenin kuzey kesimi i¢in bir kurakliktan
bahsedilebilirken, Agr1 disinda diger tiim istasyonlarda herhangi bir trendden bahsedilemez.
2.MATERYAL VE METOD

2.1.Calisma alam ve kullanilan veriler

Calisma alan1 olarak Tirkiye’nin Dogu Anadolu Bolgesi segilmistir. Bolgedeki 13 ile ait il
merkezlerindeki MGM (Meteoroloji Genel Miidiirliigii) istasyonlarindan elde edilen yagis
verileri kullanilmistir (Sekil 1). Zaman araligi olarak 1977-2023 su yillar i¢in aylik toplam
yagis verileri ele alinmistir. Calismada kullanilan istasyonlara ait bilgiler ise Tablo 1’ de

verilmektedir.
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Sekil 1. Dogu Anadolu Bolgesi ve kullanilan meteoroloji istasyonlariin konumu

Table 1. Calismada kullanilan istasyonlara ait bilgiler

Istasyon Ad1 Istasyon No Enlem Boylam
Agn 17099 39,7253 43,0522
Ardahan 17046 41,1061 42,7056
Bingol 17203 38,8847 40,5007
Elaznig 17201 38,6443 39,2561
Erzincan 17094 39,7523 39,4868
Erzurum 17096 39,9529 41,1897
Hakkari 17285 37,5745 43,7388
Igdir 17100 39,9259 44,0537
Kars 17097 40,6061 43,1119
Malatya 17199 38,3367 38,2173
Mus 17204 38,7509 41,5023
Tunceli 17165 39,1058 39,5408
Van 17172 38,4692 43,3460
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2.2.Standart yagis indeksi

McKee ve arkadaslar1 (1993) tarafindan gelistirilen yagis tabanhi bir kuraklik indeksidir.
Kurakligin olugsmasinda ¢ok sayida hidrometeorolojik faktor etkili olmasina ragmen bunlar
icerisinde en temel faktor yagistir. Standart yagis indeksinin hesaplanmasinda yagis verileri
disinda harici bir hidrometeorolojik veri bilgisine ihtiya¢ duyulmamaktadir. Bu nedenle de SY1,
cesitli kuraklik belirleme yontemleri igerisinde en sik kullanilan yontemlerden biridir. SYI bir
istasyonda meydana gelen toplam yagisin olasiliim1 temel alir. Normal dagilima
doniistiiriilmiis yagis serisinin aritmetik ortalamasi ve standart sapmasi belirlendikten sonra
Denklem 1 ile hesaplanir. Burada; SYI standart yagis indeks degeri, X; yagis miktari, X;” yagis
ortalamasi ve o standart sapmadir.

syi = XX

(1)

Yags serilerinin normal dagilima uygun hale getirilmesinde en kullanish fonksiyonun Gamma
dagilimi oldugu Thom (1958a) tarafindan belirlenmistir. Denklem 1 ile hesaplanan indeks
degerlerinin Tablo 2 yardin ile kuraklik smiflandirmasi yapilmaktadir. SYI ydnteminde

negatif degerler kurakliga isaret etmektedir.

Tablo 2. Standart yagis indeksi yontemine gore kurakligin siniflandirildigi degerler

Standart Yag1s Indeks Degeri Kuraklik Siniflandirmasi
-2.0<SYI Asirt kurak
-2.0<8Yi<-15 Cok kurak
-1.5<SYi<-1.0 Orta kurak
-1.0<SYi<0 Hafif kurak
0<SYI<1.0 Hafif yagish
1.0<8SYi<15 Orta yagish
1.5<8SYi<2.0 Cok yagish
2.0<SYI Asir yagish

2.3.Mann-Kendall trend analizi

Mann-Kendall testi (Mann, 1945; Kendall, 1975) parametrik olmayan bir testtir. Veri
dagilimina iliskin degildir. Herhangi bir trendin zaman serisi boyunca nasil ortaya ¢iktigini
belirlemek i¢in hipotez testine bakilir. Trend olusumu, hipotez degeri olumsuzsa gerceklesir.
Analiz esnasinda zaman serileri iki gruba ayrilir. Bu iki gruptaki ¢iftlerden her i<j i¢in xi<xj

kosulu saglanirsa P degeri bir arttirilir, tersi durumda xi>xj kosulu i¢in M bir artar. S=P-M olan
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test istatistigi daha sonra tanimlanir (Keskin ve Saplioglu, 2023). n>10 i¢in Kendall korelasyon

katsayis1 asagidaki gibi hesaplanir (Uzundurukan ve Saplioglu, 2019).

Uy = 0 ve 0, = ’n(n—11);2n+5) (2)

=1 s>0
Os
zZ= 0 s=0 (3)
Saie S
Os

Z degeri, normal dagilimda Z/2 degerine karsilik gelen a sayisindan kiigiik ise hipotez kabul
edilir ve bir trend olmadig1 belirlenir. Bu deger, Z/2 degerine karsilik gelen a degerinden biiyiik
ise hipotez reddedilir ve trend oldugu kabul edilir. S degeri pozitif ise bir trendin artis
egiliminde oldugu, negatif ise trendin azalis egiliminde oldugu anlamina gelir (Saplioglu ve
Giiglii,2022).

2.4.Yenilikgi egilim coziimlemesi (YEC)

Sen'in (Sen,2012), biitlinsel veya biitiinsel olmayan bir egilimi gorsel olarak tanimlayarak
biiyiik avantajlar saglayan YEC yontemi, uygulama agisindan da oldukca kolaydir. n elemanli
bir zaman dizisi y; ./, = {X1, X3, .. Xnj2} V€ Yonj2 = {Xnj241, Xnj242, - X} iki parcaya
ayrilmistir. Ikinci adimda, her iki serideki degerler en kiiciikten en biiyiige veya en biiyiikten en
kiigtige siralanir. (Denklem 4). Daha sonra, yatay eksende {r,} verileri ve dikey eksende {r,}
verileri ile bir dagilim diyagrami ¢izilir. Karar asamasina gegmeden Onceki son asamada,
grafikte 1:1 egimine sahip bir dogru cizilir (Sekil 2). Eger veriler bu ¢izgideyse, bir trend
olmadigina karar verilebilir. Eger verilerin tamamu 1:1 ¢izgisinin iizerindeyse, biitiinsel bir artis
egilimi oldugu soylenebilir; eger altinda ise, biitliinsel bir azalis egilimi vardir. Diger iki farkli
durumda, azalan bodlgeden artan bdlgeye gecis kismi (biitiinsel olmayan) artis olarak
adlandirilirken, ters durum kismi azalma olarak adlandirilmaktadir (Saplioglu Giigli, 2022;

Giiglii, (2018)).
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( {r;} = {min(ylln/z), Vi, ...max(yl,n/z)} (1<i<n/2) ]

{r}= {min(}’z,n/z)' Vi ---maX(YZ,n/z)} (1<j<n/2)
or (4)
{r;} = {max(ylln/z), Vi ...min(yl'n/z)} (1<i<n/2)

{r,} = {max(yz_n/z), I (yz,n/z)} (1<j<n/2)

Possible Trend Conditions
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Sekil 2. Yenilik¢i egilim ¢oziimlemesinde trend durumlari (Sen,2012)

2.5.Wilcoxon kombinasyonlu egilim testi

Onerilen yéntem, MK 'daki gibi bir sayisal analiz sunmaktadir. Ayn1 zamanda YEC ydnteminde
oldugu gibi grafiksel bir temsil hedeflemektedir. Oncelikle, veriler YEC ydnteminde oldugu
gibi iki yariya ayrilir. YEC yOnteminin aksine, veri gruplart siralanmaz. Sirali YEC testinin
farki Sekil 3'de gosterilmektedir. Istatistiksel analiz saglamak amaciyla, eslestirilmis gruplara
ait verilerin farklarimi dikkate alan Wilcoxon isaretli siralar testi kullanilmaktadir. Sonunda,
trend durumu test istatistik degeri ile belirlenir. Bu yéntemin uygulanmasinda kullanilan
istatistiksel yontem ise Wilcoxon testidir. Wilcoxon isaretli siralar testi, eslestirilmis
gruplardaki verilerin farkliliklarin1 dikkate alarak iki degiskenin dagiliminin ayni olup
olmadigini test etmeye calisir. Bu testi kullanmak icin, tek 6rneklem problemlerinde medyan
degere olan farklar hesaplanirken, eslestirilmis 6rneklem problemlerinde gézlemler arasindaki
fark hesaplanir. (Denklem 5). Bu hesaplanan degerlerin mutlak degerleri alinir. Tiim mutlak
deger farklar1 (Denklem 6) en kiiciikten en biiyiige siralanir ve bir sira numarasi verilir. Sonra

isaretli satirlarin toplami alinir, T *art1 isaretli ordinal sayilarin toplamidir, T~ ise eksi isaretli
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sar1 sayilarin toplamidir. Denklem 7 ile elde edilen deger, test istatistigi degerini verir (Karagoz,

TONA;

iy

e
4 7
EScerc
&

2019).

D;=X;—-Y (5)
|D;| = |X; — Yl (6)
T=T++T" (7)

Burada D; iki grup veri seti arasindaki farklari, X;, ilk grup veri, Y; ikinci grup veridir. Denklem

8 ile elde edilen test istatistigi Z degeri hesaplanir ve kritik degerle karsilastirilir (Saplioglu ve

Gigli, 2022).
_T—pur T
Z= o o (8)

oy = /w o

Denklem 9°de; o standard hata, prdagilimin ortalamasidir. Hipotez pupdegerinin sifir olmasina

dayandigi i¢in 0 alinir.

Sample ITA and Non-ordered data
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Sekil 3. Sirali YEC yontemi ile sirasiz yontem arasindaki farklar (Saplioglu ve Giiglii, 2022)

87



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

2.6.Homojenlik testi

Zaman serisinin MK ile analiz edilebilmesi i¢in, verilerinin ayn1 kiimeden olup olmadigin
incelemek gerekmektedir. Herhangi bir zaman serisinin homojenligini test eden birkag¢ yontem
vardir. En ¢ok kullanilanlardan biri Runs (Swed-Eisenhart) testidir. Bu testteki hipotez, ayni
zaman serisindeki verilerin ayni1 kiimeden geldigi ve homojen oldugu yoniindedir. Testin
uygulanmasi i¢in dnce medyan degeri bulunur. Daha sonra, zaman serisindeki verilerin
medyanin tizerinde mi yoksa altinda m1 oldugu kontrol edilir. Bu hesaplamalardan sonra, test
degeri (Denklem 10) ile hesaplanir. (Swed and Eisenhart, 1943).

_2NaNy

Zp ==t (10)

2NNy (2NgNy—N)
N2(N-1)

Burada; R run sayisi, N, medyanin altindaki deger sayisi, N, medyanin iistiindeki degerlerin

sayist ve N veri sayisidir.

3.CALISMA BULGULARI

Calismada 6ncelikle aylik yagis verileri kullanilarak hesaplanan 12 aylik zaman 6lgeginde SYI
degerleri Sekil 4’te verilmektedir.

Trend analizinde kullanilmak iizere elde edilen kuraklik indeksi belirlenen verilerin istatistiksel
olarak analizi de Tablo 3’te verilmistir. Tablodaki degerler normal dagilima uygun bir veri

setinin bulundugunu gostermektedir.

Tablo 3. 12 aylik zaman 6lgegi igin hesaplanan kuraklik indeks degerlerinin istatistiksel analizi

Agn Ardahan Bingol Elazig Erzincan  Erzurum  Hakkari  Igdir Kars  Malatya Mus  Tunceli Van
Ort. 0,02 -0,01 -0,05 -0,03 -0,01 0,01 0,02 0,01  -0,01 0,01 -0,01 0,01 0,01
S.Hata 0,12 0,13 0,12 0,12 0,11 0,13 0,12 0,13 0,12 0,12 0,13 0,13 0,13
S. Sap. 0,84 0,87 0,82 0,80 0,76 0,90 0,81 0,88 0,84 0,84 0,85 0,88 0,88
0. Var. 0,71 0,76 0,68 0,64 0,58 0,82 0,66 0,78 0,70 0,71 0,73 0,77 0,77
Bas. -0,31 1,29 -0,43 0,33 -0,28 -0,01 0,74 0,42 -0,63 -0,22 -0,57 -0,09 -0,09
Garp. 0,44 0,68 -0,01 0,50 -0,09 0,68 0,61 0,85 0,38 0,05 0,10 -0,31 -0,31
Aralk 3,58 4,40 3,47 3,82 3,56 3,65 3,92 3,86 3,27 3,70 3,30 3,89 3,89
Min -1,65 1,72 1,59  -1,48 -1,94 -1,43 -1,62 1,29  -1,29 -1,87 1,62 2,24 -2,24
Max 1,93 2,68 1,88 2,34 1,63 2,22 2,30 2,58 1,98 1,83 1,67 1,65 1,65
Top. 0,73 -0,31 -2,07 -1,57 -0,36 0,42 1,00 0,27 -0,61 0,53 -0,57 0,56 0,56
Adet 46 46 46 46 46 46 46 46 46 46 46 46 46
e 0,25 0,26 0,24 0,24 0,23 0,27 0,24 0,26 0,25 0,25 0,25 0,26 0,26
(95,0%)
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Sekil 4. 12 aylik SYI degerleri (Agri,Ardahan,Bingél,Elazig,Erzincan,Erzurum,Hakkari,Igdir)
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Daha sonra elde edilen kuraklik indislerinin ¢alisma igin uygunlugu test edilmistir. ilk olarak
eldeki verilerin homojenlik testi yapilmistir. Elde edilen Runs testi sonuclari Tablo 4’de
Ozetlenmistir. Bu degerlendirmeye gore kuraklik indislerinden Ardahan, Igdir ve Kars
istasyonlar1 i¢in homojenlik testi olumsuz sonuglanmistir. Bu istasyonlar i¢in elde edilen
istatistiksel analizlerin yorumlanmasinda digerlerine oranla silipheci yaklagmanin yararl

olacag diistiniilmiistiir.
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Tablo 4. Runs testi sonuglari

Test Deg. D<T D>T T Runs z 0.D

Agr -0,13 22,00 24,00 20,00 -1,03 0,30
Ardahan -0,07 23,00 23,00 14,00 -2,83 0,00
Bingol -0,12 23,00 23,00 18,00 -1,64 0,10
Elazig 0,04 23,00 23,00 19,00 -1,34 0,18
Erzincan -0,20 21,00 25,00 22,00 -0,40 0,69
Erzurum -0,04 23,00 23,00 18,00 -1,64 0,10
Hakkari -0,18 23,00 23,00 46 19,00 -1,34 0,18
Igdir -0,14 23,00 23,00 15,00 -2,53 0,01
Kars -0,20 23,00 23,00 14,00 -2,83 0,00
Malatya -0,07 23,00 23,00 19,00 -1,34 0,18
Mus -0,02 23,00 23,00 20,00 -1,04 0,30
Tunceli -0,16 23,00 23,00 24,00 0,00 1,00
Van -0,02 23,00 23,00 17,00 -1,94 0,05

Ikinci asamada verilere korelasyon testi yapilmis ve periyodikligi tespit edilmistir. Bu tabloya
gore homojenlik testi negatif sonug veren istasyonlara ek olarak Agri ve Van istasyonlarinin da
korelasyona sahip oldugu bulunmustur. Tablo 5°te elde edilen sonuglara gore 0.30 degerinin
iizerinde korelasyona sahip 5 istasyon verilerine prewhitening uygulanmasi ve bu uygulama

sonucunda bulunan degerlere MK testi yapilmasi gerekli oldugu tespit edilmistir.

Tablo 5. Otokorelasyon testi sonuglari

Agrn Ardahan Bingdl Elazig Erzincan Erzurum Hakkari Igdir Kars Malatya Mus Tunceli Van

Kor. 0,428 0,675 0,083 0,213 0,034 0,221 0,175 0,506 0,654 0,105 0,206 0,028 0,342

Son olarak trend testleri yapilarak karsilagtirilmistir. Bu karsilastirmalarda her iig teste de bariz
sekilde Ardahan ve Kars istasyonlar1 i¢in artan bir kuraklik trendi mevcuttur. Bunun diginda
Kars istasyonunda WKT’nin grafiksel ve istatistiksel gosterimleri ile YEC’in grafiksel

gosteriminde acikca belli olan trend, MK’da belirlenememistir.
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Tablo 5. Mann-Kendall ve Wilcoxon i¢in Z degeri tablosu ve Trendin yonleri

MK(2Z) Trend(%95) W(2) Trend

Agrn -1,15 Trend yok -2,72 Azalan

Ardahan 3,51 Artan 3,80 Artan
Bingol -1,25 Trend yok -0,89 Trend yok
Elaz1g -0,48 Trend yok -0,71 Trend yok
Erzincan 1,42 Trend yok 1,065 Trend yok
Erzurum -1,70 Trend yok -0,74 Trend yok
Hakkari 0,08 Trend yok 0,25 Trend yok

Igdir 0,66 Trend yok 2,72 Artan

Kars 2,46 Artan 3,42 Artan
Malatya -1,54 Trend yok -1,78 Trend yok
Mus -0,98 Trend yok -0,73 Trend yok
Tunceli 0,05 Trend yok -0,28 Trend yok
Van 0,53 Trend yok 0,03 Trend yok

SONUCLAR

Bu ¢aligmada Dogu Anadolu Bolgesi’nde kurakligin egilimlerinin belirlenmesi amaglanmaigtir.
Oncelikle MGM’den alman aylik toplam yagis verilerinin SYI ile kuraklik indisleri
hesaplanmistir. Hesaplanan degerler trend analizleri i¢in kullanilacagindan homojenlik testi ve
otokorelasyon testi yapilmistir. 10 istasyona ait verilerin homojen oldugu tespit edilmistir.
Korelasyon sonuglarina bakildiginda 5 istasyon verilerine prewhitening uygulanmasi
yapilmistir. Trend analizisonuglar1 incelendiginde ise, 3 yontemde de Ardahan ve Kars
istasyonlarinin artan egilime sahip olmasi bu istasyonlarin oldugu bolgelerde kuraklik
olasiligiin arttigini1 gdstermektedir. Agr1 istasyonunda ise YEC ve WKT yontemlerine gore
azalan trend mevcuttur. Kalan istasyonlarin tamami igin istatistiksel olarak %95 giiven
araliginda bir trendden bahsedilemez. Bolgenin kuzey kesimi i¢in bir kurakliktan
bahsedilebilirken, Agr1 disinda diger tiim istasyonlarda herhangi bir trendden bahsedilemez.
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ABSTRACT

Due to technological and economic developments, competitive conditions are becoming
increasingly challenging in all sectors. This competitive environment causes a decline in
customer loyalty towards companies. In this context, companies strategically organize
campaigns to maintain their positions in the market. However, the abundance of campaigns has
made it difficult for customers to find the ones suitable for them, leading to a loss of time. In
this study, a solution model aimed at preventing customer churn for companies is proposed
using traditional algorithms and SQL. In this solution model, it is aimed to accurately predict
which customers should receive the campaigns organized by the companies. The project has
been addressed within the scope of analysis studies, system design and validation, software
prototype development, prototype testing and pilot implementation activities. In this context,
statistical analysis methods for defining customers and machine learning algorithms for
predicting customer behavior have been used. In this particular situation of customer analysis,
a dataset created from various sources, such as shopping, demographic, socio-economic, and
competitive data, has been used. The study has been completed under 3 sequential headings.
Initially, a Recency, Frequency, and Monetary (RFM)-based clustering analysis has been
conducted to measure customer loyalty levels through Value Segmentation. Afterward, using
the created dataset, a Consumption Forecasting Model has been developed with machine
learning algorithms to calculate the total amount of purchases the customer will make in the
upcoming period. Finally, a Campaign Recommendation Model has been created by combining

the outputs of the first two stages with regression algorithms. It has been proven that the
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developed model is 90% more successful in increasing customer loyalty by recommending
personalized campaigns compared to heuristic algorithms.

Keywords: Customer Campaign Matching, Personalized Campaigns, Campaign Enhancement
1.INTRODUCTION

With technological advancements, companies now have access to numerous opportunities, such
as global reach, enhanced time management, and a competitive edge. These capabilities allow
companies to optimize labor costs and tap into an international customer base. However, the
rapid advancement of technology has also intensified competition among companies. In this
increasingly competitive environment, businesses must implement various strategies to
maintain their market share and preserve operational efficiency. In this context, it becomes clear
that a successful marketing strategy is essential for companies to remain competitive. The rising
level of competition has led to a decline in customer loyalty, making it crucial for companies
to accurately and comprehensively meet customer needs. Satisfying customer needs ensures a
positive sales experience, which in turn fosters customer loyalty.

One of the key efforts to enhance customer loyalty is the use of campaigns. Campaigns are
time-limited promotional sales designed to encourage consumers to make purchases. While
successful campaigns can attract a large number of customers, they also contribute to the
competitive landscape, as all companies utilize them. However, an excessive number of
campaigns can negatively affect sales, contrary to expectations. The most critical factor in a
successful marketing strategy is aligning the right campaign with the right customer base.
Tailoring campaigns to the appropriate audience increases the likelihood of conversions and
improves campaign efficiency. In this regard, segmenting consumers based on specific criteria
is essential to delivering better service and enhancing the effectiveness of marketing strategies.
Following customer segmentation, a model was developed to recommend campaigns to
customers based on the collected data. This approach provides customized and personalized
experiences, helping companies retain customers and gain a competitive advantage.

The aim of this study is to develop personalized campaign models that present the right
campaigns to the right customers by integrating Excel and SQL with machine learning
algorithms.

This study is organized as follows: Section 2 includes relevant literature. Section 3 presents

details of application. Results and discussion are given in Section 4. Section 5 concludes the

paper.
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I
2.LITERATURE REVIEW

Researchers presented a model to provide personalized marketing information about
recommended products to customers using the strategies of Up-Selling, Cross-Selling, Best-in-
Class-Selling, Needs-Satisfaction-Selling, and Consultative-Selling. In the presented model,
customers, products, and Unique Selling Proposition’s were clustered. Additionally,
transactional data was stored, and personalized market information was displayed. The model
was tested with 100 customers. The results indicated growth in Average Monthly Revenue,
Average Order Value, and Items per Order (Behera et al., 2020). She examined hyper-
personalization strategies to ensure better service for customers. In the study, real-time
customer data was analyzed, and marketing functions such as segmentation, targeting, and
positioning were performed for hyper-personalization using machine learning and Al
techniques. The results indicated that presenting information to the right customer through the
right channel yielded high returns (Desai., 2022). The individuals proposed a model that enables
for the automatic assignment of personalized campaigns that align with customer preferences.
The solution, named AdRobot, used artificial intelligence intuitive methods to segment the
collected profiling data and create mass classifications. The results indicated that AdRobot
effectively matched promotional campaigns with the right customers (Hafaiedh et al., 2020).
She proposed personalized promotional campaigns to enhance marketing strategies. In this
context, the profile of e-market customers from one of the largest supermarket chains in Greece
was created, and customers were segmented using clustering analysis methods. According to
the findings from literature reviews and data analysis, the most suitable personalized
promotional campaigns were successfully matched to customer profiles (Kalaitzidou., 2021).
Researchers proposed an On-Site Customer Profiling And Hyperpersonalization System
(OSCPHPS) for the marketing sector using a deep learning approach. This system created
customer profiles by retrieving customer data from the Al platform located in stores. It was
proven that OSCPHPS was successful in customer segmentation and recommending strategic
product campaigns (Micu et al., 2022). They explained the objectives, outcomes, and
methodologies obtained from research conducted in the field of personalized marketing. In this
review, machine learning algorithms, data mining, and predictive analytics techniques were
used. The results indicated that big data analytics enhances marketers' ability to understand and
predict consumer behavior, leading to effective campaign targeting strategies (Okorie et al.,
2024). Researchers proposed a new model to improve the accuracy of business-to-business
marketing campaign recommendations. The model was structured from 3 main steps as Pre-

processing, Preference Modeling, And Automatic Suggestions. In this context, social context-
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aware, fuzzy preference , personalized temporal graph , and low-rank graph reconstruction
approaches were used. It was observed that the proposed model increased the accuracy rate by
25% compared to existing methods (Patil et al., 2023). He aimed to use the concept of Al in the
field of personalized marketing. The study presented areas such as advanced customer
segmentation and targeting, predictive analytics for personalized marketing, sentiment
recognition and sentiment analysis, dynamic content creation and customization, intelligent
recommendation systems, and personalized customer service, using a literature review
methodology. Solutions were examined for each of these areas (Pinarbasi., 2024). They
examined the concept of hyper-personalization to enhance customer loyalty. A comprehensive
approach involving personalized marketing campaigns and adaptive customer journeys was
discussed using Al and ML. The studies highlighted that hyper-personalization increases
customer loyalty (Rane et al., 2023). They examined the fields of digital marketing and hyper-
personalization. In this context, it was revealed that ML and Al-supported predictive models
were successful in delivering personalized content and offers to customers (Singh and Kaunert.,
2024). The individuals adopted a personalization-focused approach to improve email marketing
campaigns. In this context, consumer behavior was analyzed over time in terms of email
campaign clicks. User behaviors were converted into keywords, and campaign
recommendations were made based on these keywords for each user (Singh et al., 2018). They
presented a Bayesian method based on the counting process to measure the effectiveness of
email marketing campaigns. In this method, the impact of customer characteristics on
purchasing behavior, the effects of email offers, and their interactions with customer
characteristics were examined. Additionally, to prevent confounding, the email marketing
dataset of an online ticket marketplace was analyzed using a propensity score-based unit
matching technique. The results concluded that email campaigns have a significant impact on
purchasing behavior (Wu et al., 2018).

3.DETAILS OF THE SYSTEM

3.1.Recency, Frequency, and Monetary Clustering Analysis

RFM analysis is conducted under three main headings and is used to understand customer
behavior and measure loyalty levels. The method involves using RFM analysis, a customer
behavior prediction model, and a campaign recommendation model. As part of the project,
software development, prototype testing, and database configurations were completed.
Additionally, companies can segment customers based on these criteria and adapt their

marketing strategies, accordingly, identifying which segments are most likely to respond
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positively to specific campaigns. This supports more targeted and effective marketing efforts
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and enhances customer loyalty.

3.2.Consumption Forecasting Model

The model predicts the number of purchases customers will make in upcoming periods. In this
context, customer purchase and basic demographic data are analyzed using machine learning.
The Consumption Forecasting Model is a predictive tool that estimates the total purchases a
customer will make in the future. This approach not only helps anticipate customer needs but
also allows businesses to adjust campaign timing and offers based on predicted trends. These
insights enable companies to allocate resources more efficiently and optimize marketing
messages to maximize impact.

3.3.Campaign Recommendation Model

The campaign recommendation model has been developed using machine learning (regression)
algorithms based on the outputs of other models, identifying the most suitable campaign
features (such as campaign structure, spending target, offered benefit rate, etc.) for each
customer. The integration of regression algorithms enables the model to continuously refine its
recommendations and improve accuracy as it processes new data. This dynamic personalization
allows businesses to adapt to changing customer preferences and market conditions, thereby
enhancing the relevance and effectiveness of their campaigns.

“~ TANI DASHBOARD HEDEF KITLE SIHIRBAZI ONCELIKLENDIRME TALEP ADMIN 2 -

56567 - B28 30

Kampanya Id ARA DAHA FAZLA FILTRE ¥

+ YENI KAMPANYA [ZEXCELE AKTAR

D000 - 12181 GKTEST 03/02/2022  03/02/2022 - Elde Tutma Taslak

senkronize
(@] ARCELIK WEB 11970 GKTEST 1522021 181202021 - Yeni Kazanim Igin
Hazrlaniyor
E m D ARGELIK 12028 GKTEST 2212/200 2211242000 - Elde Tutma Taslak
B ﬂ D KOGTAS 12077 Senaryo(10)Test  23/12/2021  24/12/2021 - Elde Tutma Taslak
KOG, WEB
E m m D HY:R: 12030 Senaryo{09) Test 2z2nzzon 23Mz/z011 - Elde Tutma Taslak

Dashboard: This is the screen where the user is greeted, and campaigns are listed and can be
filtered. On this screen, users can create campaigns, delete campaigns, and adjust their

active/inactive status.
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S TANI DASHBOARD ~ HEDEF KITLESIHIRBAZI  ONCELIKLENDIRME ~ TALEP ADMIN 2 ~

Kampanya

Kod Ad + T Fayda Tip Parametreler Iglem
Yapilan aligverigte % [INDIRIM-YUZDE] indirim
1 (01) Aligverigte % indirim verilmesi. Tutar indirim ve:lir Sveny L £l n
Yapilan aligveriste [INDIRIM-TL] TL indirim
2 (02) Alsveriste TL indirim verimesi Tutar inditm Rt ! !
Yapilan alisverigte [URUN-REYON-SECIMI]
(03) Aligverigte alinan Uriiniinlere-Reyonlara, [EKLE-CIKAR]IURUNYUKLE}REYONYUKLE]
3 herhangi bir sinir olmadan, her biri igin % Uriin Indirim [INDIR] Urunlerden / reyonlardan alindiginda u
indirim verilmesi. herhangi bir siir olmadan her biri igin %
[INDIRIM-YUZDE] indirim verilir
Yapilan aligverigte [TUTAR] TL ve Uizeri
(04) Aligverigte Belli bir tutar ve Uzeri istenilen istenilen [URUN-REYON-SECIMIJ[EKLE-CIKAR]
4 Urtintinlerden Reyonlardan alindiginda TL Uriin Indirim JURUNYUKLE] [REYONYUKLEJINDIR] ﬂ
indirim verilmesi. Urtinlerden / reyonlardan alindiginda [INDIRIM-
TL TL indirim verilir
Yapilan aligveriste [TUTAR] TL ve tzeri
(05) Aligverigte Belli bir tutar ve Uzeri istenilen istenilen [URUN-REYON-SECIMIJ[EKLE-CIKAR]
5 Uriiniinlerden-Reyonlardan alindiginda Ot indiri [URUNYUKLE]-{REYONYUKLE](INDIR] n
herhangi bir sinir olmadan, her biri igin % o e Urtinlerden / reyonlardan alindiginda herhangi
indirim verilmesi. bir sinir almadan her biri icin % INDIRIM-

Scenario List: This is the screen where predefined scenarios are listed and can be edited.

Campaigns in the application are created by selecting one of these scenarios.

ANABILGI TABKISITLARI  KAMPANYA FIRMA BAZLI PARAMETRELER  EK INDIRIM ORANLARI  KISITLAR  YASAKLI REALTIMESMS ~SUBELER  URUN AGACI

K
Argelik Web

Holding

Arcelik

Isyeri

ARCELIK WEB

(43) Aligverigte Belli Urlinlerd ginda, Farkll Urnlerd Alinan Adet Ve Katlannda Gegerli
Olacak Sekilde 1 Tanesine TL Indirim Verilmesi.

Campaign Configuration Screen: This is the screen where the company-scenario match is

made and the rules for the campaign to be created are defined.
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ANABILGI TABKISITLARI KAMPANYA FIRMA BAZLI PARAMETRELER  EK INDIRIM ORANLARI  KISITLAR  YASAKLI REALTIMESMS ~SUBELER  URUN AGACI

Kampanya Taniminda Gaster Kampanya Tanimindaki Varsayilan Degeri

Uriin girisi yapilir

Reyon girisi yapilir

I Yeri Katki Payl
0Ozel Kampanya Id
Crm Kampanya ID
Web Tanimi

Argelik Payr

Campaign Configuration Parameters Screen: In the company-specific parameters screen,
parameters such as the workplace contribution margin, whether the campaign is based on

products or departments, and the types of payments for which it is valid are configured.
ANABILGI  TABKISITLARI  KAMPANYA FIRMA BAZLI PARAMETRELER  EKINDIRIM ORANLARI  KISITLAR  YASAKLI  REALTIMESMS  SUBELER  URDN AGACI

Kampanya Taniminda Gdster Ganoellenebilir

Kampanya boyunca kiginin tekrar ’
faydatanma hakkini sinida

Kampanya boyunca kiginin ayni glinde .
tekrar faydalanma hakkini sinira

Kampanyay sadece beliri gtin ve saatlerde caligmast igin sinirla

Kampanyadan kazanilan puanlan

harcanabilmesi icin (rin-reyon /tutar
bazinda sinirla

L AKTAR Urin v | Ekle v 2 YOKLE

Birikim Kazandirma Turd
~ Seginiz -

Campaign Configuration Constraints Screen: This is the screen where it can be determined

whether restrictions will be applied to campaigns and what types of restrictions can be set.
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ANABILGI  TABKISITLARI  KAMPANYA FIRMA BAZLI PARAMETRELER  EK INDIRIM ORANLARI ~ KISITLAR ~ YASAKLI ~ REAL TIMESMS  SUBELER  ORUN AGACI

Kampanya Taniminda Goster Kullaniciya G8rinecek Kampanya Tanimindaki Varsayilan Degeri Zorunlu [T

Indirim lgyeri o ®

Indirim ili

Indirim Subesi

Harcama lli

Harcama Subesi

Campaign Configuration Branches Screen: This is the screen where adjustments are made

to determine in which branches the campaign will be applicable.

> TANI DASHBOARD  HEDEFKITLESIHIRBAZI  ONCELIKLENDIRME  TALEP ADMIN 2 ~

Kampanya Ana Verileri

belli Uriinlerden-Reyonlard:

5 tarihleri arasinda, ~ Seginiz - ¥ amaciyla yapilan
isimli kampanyadir.
Bu kampanya agagidaki sekilde galismaktadir :

Aligveriste v ¥  AYUKLE & SABLONINDIR Uriinlerden-Reyonlardan alindiginda, farkh

LYUKLE & $ABLONINDIR Uriinlerden-Reyonlardan alinan adet ve katlannda gegerli olacak sekilde 1 tanesine

TL indirim verilmesi.

Galismasi Zorunlu Mu?

Campaign Creation Screen: Information that can be entered according to the adjustments
made in the configuration screen is brought to this screen. The user saves the campaign by
entering the dates of the campaign, its purpose, which branches it is in, and which target

audiences it is valid for.
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“~ TANI DASHBOARD  HEDEF KITLE SIHIRBAZI ~ ONCELIKLENDIRME ~ TALEP ADMIN 2 ~

'
b

S cedTe

N WONA;
IS
Dy

Igyeri Kampanya Tipi

ARGELIK Tutar

Kampanya Kod Kampanya Adi Oneelik

22158 Hopi Indrimi 1

22002 OLIZE OZEL ORANSAL FAYDA KAMPANYASI 2

22003 DIP INDIRIM KAMPANYASI 30.000 TL YE 1000 TL INDIRIM 3

20286 KOPYA-testsdl 4

Prioritization Screen: This is the screen that determines which campaign will be prioritized

when a customer's purchase qualifies for more than one applicable campaign.

“~ TANI DASHBOARD HEDEF KITLE SIHIRBAZI ONCELIKLENDIRME TALEP ADMIN 2 -~
Talepid

DAHA FAZLA FILTRE

+ YENI TALEP [ZEXCELE AKTAR

ktestcampaign
Kampanya g Feu

Yaratildi

Ye 11/01/2021
gktestcampaign; - Paro Genel 09/08/2021  12/01/2021 16_/30‘/202

K
Onayci Onayci 2meonyy

10 v Sayfabagina kayt

Request Screen: This is the screen where users without campaign creation authority can

request a new campaign. If the request is approved, it will be converted into a campaign.

4. RESULTS AND DISCUSSION

With the developed system,

-Data analysis and campaign creation processes have been automated.

-Labor costs have been reduced.

-The risk of operational errors has been minimized.

-Campaign costs have been lowered.

-Campaign return rates have improved.

-Customer needs have been accurately met through personalized campaign suggestions.
-Customer satisfaction has increased by reinforcing the perception that each customer is unique
and special.
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5.CONCLUSION

Technological and economic developments offer companies certain advantages. However,
these same factors also intensify competition among companies. This heightened competition
reduces customer loyalty and increases labor costs. In this context, companies must develop
effective marketing strategies to prevent customer churn. In this study, personalized campaigns
were recommended using RFM clustering analysis in conjunction with two different models to
address customer needs and optimize campaign processes. The results from the developed
models demonstrate the effectiveness of personalized campaigns. Consequently, accurate
customer segmentation was achieved, leading to increased customer satisfaction and more
efficient campaign management.
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ABSTRACT

In this study, we conduct a comprehensive analysis of two distinct g-deformed boson
oscillators, with a focus on both their underlying mathematical structures and their thermo-
statistical properties. These oscillators, which arise from g-deformation techniques in quantum
algebra, offer an extension to the classical harmonic oscillator framework, introducing a
deformation parameter q that alters the algebraic relations governing the system. By
investigating these oscillators, we aim to explore how the deformation parameter influences
various physical quantities and how it affects the behavior of quantum systems in non-classical
regimes. We calculate key thermodynamic quantities such as the internal energy, entropy, and
heat capacity as functions of the deformation parameter g, which allows us to study the impact
of quantum deformation on the statistical properties of these oscillators. The dependence of
these thermodynamic quantities on g reveals how the deformation modifies the quantum
statistics, leading to deviations from classical boson behavior. Furthermore, we explore the
implications of these g-deformed boson oscillators in the context of quantum optics. The
deformation parameter g introduces novel features in the optical systems by investigating the
impact of g-deformation on qutrit logic Gates.

Keywords: g-deformed boson, quantum optics, thermodynamics.

1. INTRODUCTION

The spin-statistics theorem is a key principle in quantum field theory, linking quantum
mechanics and statistical mechanics. It establishes the critical link between the symmetry of
particles (in particular, their spin properties) and the statistical behavior they exhibit in many-
particle systems. The theorem states that particles with integer spin (bosons) have symmetric
wave functions, and that more than one particle can occupy the same quantum state
simultaneously. In contrast, particles with half-integer spin (fermions) have antisymmetric
wave functions, and by the Pauli exclusion principle, no two fermions are allowed to share the
same quantum state. These symmetrization and antisymmetry requirements are expressed in the
second formalism of quantization by the exchange or antiexchange relations that determine how

the creation and annihilation operators for bosons and fermions behave. This distinction directly
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affects the number of possible states in a system, and hence the statistical mechanical
description of the system. This difference shapes the occupancy numbers of a system and
determines its macroscopic properties, such as parameters such as thermal conductivity and
specific heat capacity (Blum, 2014).

Two important approaches to study the statistical and thermodynamic properties of intermediate
states deepen the understanding of such systems by offering different methodologies and
perspectives. The first method is based on Tsallis’ non-extensive statistics and generalized
entropies (Tsallis, 1988). Tsallis’ statistics is a generalization of Boltzmann-Gibbs statistics and
allows the system to go beyond the classical thermodynamic limits by adding a parameter q to
the entropy formula. While in standard statistics, the total energy and entropy of a system are
considered as the sum of the contributions of the system’s components, in Tsallis’ statistics this
principle of non-extensive is relaxed. This provides a significant advantage, especially for
complex, interactive systems with long-range correlations. This parameter q is used to
characterize the non-extensive behavior and thermodynamic properties of the system; when g
=1, the system reverts to standard Boltzmann-Gibbs statistics. However, when g # 1, deviations
in the system reveal different thermal and statistical properties that classical statistics cannot
explain.

The second approach studies thermodynamics based on deformed quantum algebras (Arik and
Coon, 1976; Biedenharn, 1989; Macfarlane, 1989). Deformed quantum algebras change the
standard commutation relations used in quantum mechanics, and these changes profoundly
affect the quantum and thermodynamic properties of the system. Deformed structures such as
quantum groups or g-deformed algebras are used to describe the quantum behavior of particles,
especially to model situations where the symmetry and dynamics in the system are changed.
Such deformations change the relations between creation and destruction operators in quantum
mechanics, thus redefining the distribution functions and thermodynamic functions. Such an
approach using deformed quantum algebras allows us to go beyond standard statistical
mechanics systems, to examine the properties of the system with new thermodynamic laws and
distribution functions from a different perspective (Lavagno and Narayana Swamy, 2002;
Senay, 2021; Senay and Kibaroglu, 2018). Both approaches are critical, especially in
understanding complex systems and situations where classical thermodynamic models are
inadequate. While Tsallis’ statistics offers a broader analysis of non-extensive systems,
deformed quantum algebras reshape the thermodynamic and statistical behavior of these

systems through modifications of the fundamental structures of quantum mechanics.
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In this study, a comparative analysis of the quantum algebraic properties of g-deformed Arik-
Coon (AC) and Quesne models will be performed. Both models bring different approaches to
the algebraic structures of quantum mechanical systems, shaping the dynamical and statistical
properties of particles via the g-parameter. The study aims to investigate how these two models
are modified via the g-parameter and the effects of these modifications on the system. In
addition, the effects of the Quesne model on quantum optics will be evaluated. In particular, we
will investigate the effect of g-deformation on qutrit logic gates (such as cycle gate and self-
shift gate) following Ref. (Altintas et al., 2020). This study may provide a new perspective to
better understand potential applications in quantum information processing and optical devices.

2. AC-OSCILLATORS MODEL

The g-deformed Heisenberg algebra for AC-oscillators is expressed as (Arik and Coon, 1976;
Lavagno and Narayana Swamy, 2000)

aa* —qa‘a =1 (1)
[N,a"]=a*, [N,a]=-a, )
where a and a* are the deformed bosonic annihilation and creation operators, respectively, q is

real deformation parameter, and N is the deformed bosonic number operator. The basic

quantum number is defined as:

q-—1

== ©)

Also, for AC-oscillators the Jackson derivative operator (JD) is expressed as
1]f(gx) = f(x)
(@) =t J/
Oy f(X)—x = | (4)
The average occupancy rate of AC-oscillators is defined as
1 | z tePei—1
"M logq \z-1ePei—gq ) ()

By following the standard procedure (Huang, 1987), we can easily find

P 1
ioT 23 5224, ©
N 1
V- Fh3/z (z,q), (7

where A = h/(2mmkgT)'? is the thermal wavelength and the generalized Bose-Einstein

functions h,(z, q) are given as
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(e o)

1[N @
hn(z,q) = T Z | (8)
log q = l lzll
The internal energy of the AC-oscillator gas can be found as
3kgTV
= 5 PB hs2(z, @). )

3. QUESNE-OSCILLATORS MODEL
The Quesne-oscillators algebra is defined as (Quesne, 2002; Hounkonnou and Nkouankam,
2007)

_ _ _—N—-1 10
qaqaj; — aj;aq =1, aqa; — a;aq =q , (10)

where ag and a, are deformed creation and annihilation oparators, respectively, and they satisfy

in the following forms

agln >=/[n]ln— 1>, (11)
agln >=,/[n+1]ln+1 >, (12)
where a,|0 >= 0 and the g-basic number is given as
1—qg™*
[x] = =1 (13)

3. APPLICATION OF QUESNE OSCILLATORS MODEL ON QUANTUM OPTICS

Now, we follow Ref. (Altintas et al., 2020) to study the effect of g-deformation on quitrit logic
gates. The logic gates we study include the controlled cycle, controlled self-shift, and Feynman
gates. These gates are associated with transformations in a quantum system characterized by
total angular momentum and can be expressed in terms of angular momentum states. The cycle
gate effectively permutes the qutrit states, while the self-shift gate performs a shift operation.
Using the Schwinger representation allows us to express these gates in terms of staircase
operators acting on the angular momentum states. This perspective provides valuable insight
into how g-deformation changes the algebraic structure and functional properties of these gates.
These gates can be represented in terms of angular momentum states as follows:

Chli>=In+i> (14)

Spli>=2i+n> (15)
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CC,lij >= ( )|ij+n>+—( ) )|ij> (16)
i(i—1 2—1)(i+1 17
CS,lij >= ( )|i2j+n>+#|ij> (17)
FGlij>=|ii+j > (18)

The connection between g-deformed operators and traditional operators is stated as follows:

@ =a $1-q VP,
T I N@-1D’

. /¢> a7V,
aq: Wfl . (20)

The g-deformed quitrit states can be expressed using creation operators from the g-deformed

(19)

algebra as:
(a3)§ ~ -
|0 >4= 10,02 >, (21)
VI2]!
I1>,= (a1)q(@1)q 10,0, >, (22)
“Jan
12 >,= %I 10,0, >. (23)

The general formulation of g-deformed quitrit is

(@Diag ™ (24)
q= |0102 >,

VIxIT[2 -]

In Eq. (24), if we put x = 0 to find |0 >, and x = 1 to find |1 >, we obtain
b3=a 29, $3=a2¢y L\ 1 s [ [p1maMies . $3-aV2¢s ) 15 5
() (e iy oo >= (e (s o> o

n>=+vn+1|ln+1> onecanfind ¢, = ¢, = 3 = ¢P,.

[x >

From the relation a*

4. CONCLUSION

In this study, a comprehensive analysis of g-deformed boson oscillator algebras is presented,
and especially their thermodynamic properties and their relationship with quantum optics are
emphasized. First, the thermodynamic properties of AC oscillator algebras are examined, and
how these algebras change the thermal behavior of quantum systems is discussed. Then, the

Quesne oscillator algebras, which have not received sufficient attention in the literature, are
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devoted to, and the theoretical framework of these algebras and their practical applications in
the context of quantum optics are discussed. g-deformed qubits are constructed by utilizing g-
deformed angular momentum states; Our findings aim to contribute to the field of quantum
computing and provide new avenues for increasing computational efficiency and developing

innovative quantum technologies.
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ABSTRACT

Due to the expected powerful earthquakes in big cities and in rural areas of Tiirkiye, building
stock must be either retrofitted or demolished for re-construction immediately. A significant
number of population still lives in non-engineered masonry houses. In this study an attempt was
made for the renovation of non-engineered masonry houses by using insulated concrete form
panels. Insulated concrete forms are designed for tunnel formwork structures to eliminate the
need of the removal of formwork after concrete formwork and to increase the thermal insulation
thanks to the EPS material existed in form. In the study, analysis was conducted by using
Abaqus software. Capacity curve of non-engineered masonry house which is constructed using
hollow bricks and ordinary mortar was obtained both in X (short dimension of house) and Z
(long dimension of the house) directions. Later, removing the exterior walls of the non-
engineered masonry house and replacing insulated concrete form panels as a fagade is proposed
and capacity curves of the renovated house were obtained in both directions again. When the
obtained capacity curves were compared, it was seen that the proposed renovation increased
the lateral load capacity of the house by 14.67times in Z direction and 18 times in X direction.
The proposed method is found to be promising in terms of increasing the lateral load capacity,
providing thermal insulation and decreasing the need for workmanship. The tremendous
increase in capacity also shows that insulated concrete form panels are promising for use in the
renovation projects of multi-story masonry houses or in new constructions.

Keywords: Abaqus, Miihendislik Hizmeti Almamis Y1igma Ev, Kapasite Egrisi, Yenileme

YALITIM KALIPLI BETONARME PANELLER KULLANILARAK MUHENDISLIK
HIZMETI ALMAMIS YIGMA EVIN YENILENMESI

OZET

Tiirkiye'nin biiylik sehirlerinde ve kirsal bolgelerinde beklenen giiclii depremler nedeniyle,
mevcut bina stogunun ya derhal giiclendirilmesi ya da yeniden insa edilmek iizere derhal
yikilmast gerekmektedir. Azimsanamayacak sayida bir niifus hala miihendislik hizmeti
almamis yigma evlerde yasamaktadir. Bu calismada, miihendislik hizmeti almamis yigma

evlerin yalittm kalipli betonarme paneller kullanilarak yenilenmesi amaclanmistir. Yalitim
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kalipli betonarme kaliplar, beton kalip isleminden sonra kalibin g¢ikarilmasina gerek
birakmamak i¢in ve igerdigi EPS malzemesi sayesinde 1s1 yalitimini artirmak i¢in tiinel kalip
tipi yapilar i¢in tasarlanmistir. Bosluklu tuglalar ve normal har¢ kullanilarak insa edilmis
miihendislik hizmeti almamis yigma evin kapasite egrisi, hem X (evin kisa yonii) hem de Z
(evin uzun yonii) yonlerinde elde edilmistir. Daha sonra, mithendislik hizmeti almamis yigma
evin dis duvarlarinin kaldirilmasi ve yerine cephe olarak yalitim kalipli betonarme panellerin
yerlestirilmesi Onerilmis ve yenilenen evin kapasite egrileri her iki yonde de tekrar elde
edilmistir. Elde edilen kapasite egrileri karsilastirildiginda, 6nerilen yenilemenin evin yanal ytik
kapasitesini Z yoniinde 14.67 kat, X yoniinde ise 18 kat arttirdign goriilmiistiir. Onerilen
yontemin, yanal yiik kapasitesini artirma, 1s1 yalittmi saglama ve is¢ilik ihtiyacin1 azaltma
acisindan umut verici oldugu bulunmustur. Kapasitedeki muazzam artis, yalittm kaliph
betonarme panellerin ¢ok katli yigma evlerin renovasyon projelerinde veya yeni ingaatlarda

kullanilmasinin da umut verici oldugunu gostermektedir.
Keywords: Abaqus, Miihendislik Hizmeti Almamis Yigma Ev, Kapasite Egrisi, Yenileme

1. INTRODUCTION

In the past, numerous major earthquakes have caused widespread catastrophes both globally
and in Tirkiye. Observations from these destructive events revealed that reinforced concrete
buildings were often constructed as non-ductile moment frame structures and collapse of them
caused casualties. However, it’s well known that in Tiirkiye a significant population lives in
non-engineered masonry houses both in rural areas and in big cities like Istanbul. In non-
engineered masonry houses ordinary masonry walls which are constructed by hollow bricks
and mortar exist. An example of that kind of structure can be seen in Figure 1 (Ilbasan, 2019).
Such structures have limited energy dissipation and brittle failure of walls are seen during strong
ground motions. Urgent strategies must be applied rapidly for the renovation of such houses
especially in Istanbul. As conveyed in a past study, a major earthquake (magnitude 7 or higher)
is anticipated in Istanbul (Parsons et al., 2000). It’s estimated that there is a possibility of 62%
(£15) for such an event by 2030 in Istanbul (Parsons et al., 2000).
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Fig. 1. An example of masonry house (Ilbasan, 2019)

In a previous study, performance of masonry houses which experienced earthquakes in rural
areas were examined and rules were reviewed. The effects of 9 different strong ground motion
to rural masonry houses were examined and proposals including decreasing the weight of roofs,
limiting the out of plane displacements of walls, ceasing the usage of hollow bricks in
construction were made (Kog, 2016). In a previous study, strengthening of exterior walls by
applying shotcrete to their outer surface was proposed. The proposed method decreased the
displacements of building by 38% (ilbasan, 2019). In another study, recycled car tyres were
used as elastic post tensioning straps to strengthen the masonry walls. For that purpose, an
experimental study was conducted to 1/10 scaled masonry house specimen. In the study, the
reference specimens failed due to the diagonal cracking of masonry walls whereas the
retrofitted specimens by using horizontal and vertical straps increased the capacity by 70% to
110% (Korkmaz et al., 2005).

In renovation of a house, another aspect rather than improving the seismic behaviour can be
increasing the thermal insulation in the structure. Also, the speed of application must be
increased during renovation of houses because workmanship increases the costs also. For that
purpose, insulated concrete form panels can be an alternative. Insulated concrete form panels
(ICF panels) are developed to increase the application speed of tunnel formwork constructions.
The form itself is an insulation material and removal of forms after pouring concrete is not
needed. Steel reinforcement bars can be placed inside the formwork in various configurations
(either placed along both edges or centralized in the middle within the wall's cross-section) as
shown in Figure 2 (Arfa Construction website). Additionally, narrow columns can be created

within the formwork holes. The form system allows flexibility for different rebar arrangements
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and can accommodate modifications, such as cutting insulation material like EPS for larger
holes. This enables designers to apply confinement pressure to the concrete, allowing for the

modelling of confined concrete behavior.
i

il

Fig. 2. Construction process of ICF wall structure (ARFA Construction Website)

According to the Division of State Architect (DSA) code for flat ICF wall systems, the walls
must adhere to ACI (American Concrete Institute) requirements and are only permitted in one
or two-story buildings. ICF shear walls, due to the presence of cross-tie webs, create multiple
planes of discontinuity. Therefore, test data must demonstrate that these walls are equivalent to
conventional shear walls in performance (IR19-6 DSA code, 2022). Solomon and Latha (2018)
conducted lateral quasi-static cyclic loading tests on ICF specimens with dimensions of 1m
height and 0.5m width. The specimens featured a 60mm thick concrete core, with horizontal
and vertical rebars spaced 20cm apart, and EPS as the insulating form material. During the tests,
the ICF specimens exhibited nearly linear elastic behavior. The findings demonstrated that ICF
wall panels effectively resisted lateral loads, leading to the recommendation of these panels for
constructing seismic-resistant buildings.

In the light of previous studies, in that study renovation of non-engineered masonry houses
were proposed by removal of exterior walls and constructing ICF walls in the outer facade of
house. In that study it’s assumed that the ICF wall does not contain any openings. The proposed
renovation method will increase the lateral load capacity of structure and provide insulation. In
the long term, energy conservation can refund the initial cost for renovation process.

In that study, example houses were modelled and the lateral load capacity of houses were
determined by using Abaqus. Abaqus software uses finite element method and provides results
that are very consistent with experiments. In a previous study (Koman, 2023) where RC frame
specimens with and without infill walls were subjected to quasi-static loading, it was seen that

Abaqus results were very close to experimental results.

115



= b
ZE€Sceir B

INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

I
2. MATERIALS AND METHODS

2.1. Modelling of Concrete and Steel In Abaqus

For all of the RC members in analysis of example houses, C25/30 type of concrete was used.
In Abaqus to model the nonlinear part of behaviour, a plasticity model must be chosen. Concrete
damaged plasticity (CDP) model was chosen for the modelling of concrete. The CDP model is
a modification of Drucker-Prager criterion. The idea behind Drucker-Prager criterion is based
on criticism of Von Misses criterion which assumes that hydrostatic pressure does not cause
plastic deformations. In Drucker Prager criterion hydrostatic stress tensor is also taken into
account together with deviatoric stress tensor for the loading situation (Koman, 2023). For CDP
model in Abaqus, stress strain values of concrete must be implemented to the software.
However, Abaqus uses the inelastic strain values rather than strain values. Also, cubical strength
of concrete is assumed to be the characteristic strength in Abaqus. The stress strain values were
determined by using the same method explained in the previous study (Koman, 2023). The
tensile strength of concrete was assumed by using the formulation: 0.7@. In the CDP model,
the dilation angle (expansion angle in the p-q plane), eccentricity (the ratio of tensile to
compressive strength of concrete), and the fuo/feo ratio (the ratio of compressive strength in
bidirectional versus unidirectional loading) were set at 38 degrees, 0.1, and 1.16, respectively.
These values were derived from an earlier experimental and numerical study where the
simulation results were in close agreement with the experimental data (Obadiat, 2011).

B420C steel was utilized in the modelling, with its mechanical properties sourced from a
previous study (Koman, 2023). To establish the stress-strain curves, the method outlined in the
Turkish Seismic Code 2018 for nonlinear analysis was followed in the earlier study, and the
same approach was applied here. The steel used for longitudinal rebars had a yield strength of
491 MPa and a tensile strength of 553 MPa.

2.2. Modelling of Masonry Wall

The masonry walls can be modelled by using micro modelling approach, simplified micro
modelling approach or macro modelling approach. In micro modelling approach the mortar, the
brick and the interaction between mortar and brick are modelled separately whereas in
simplified micro modelling approach, mortar and brick are homogenized but interaction
between homogenized members are still modelled. In macro modelling approach all of the wall
is modelled as one material. In plane behavior and out of plane behavior of a wall built with
hollow brick and mortar can be different. However, if the loading is subjected in in- plane

direction it can be assumed that wall is a homogeneous material. This kind of approach was
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used in a previous study where RC frame with hollow brick infill wall was modelled (Koman,
2023). In The average compressive strength, modulus of elasticity, and tensile strength of the
hollow bricks were found to be 3.56 MPa, 1111.49 MPa, and 0.9 MPa, respectively as used in
the previous study (Koman, 2023). The mortar used for constructing the wall followed a 1:2:9
mix ratio of cement, lime, and sand. The experimentally measured properties of the mortar
included a compressive strength of 4.97 MPa, a Young's modulus of 700 MPa, a Poisson's ratio
of 0.157, and a tensile strength of 0.257 MPa (Koman, 2023). To homogenize the wall formulas
(Equation 1 and 2) based on Eurocode was used as follows (Koman, 2023):

£.x=0.4 x3.56%75 x5025= 1 57MPa 1)

fot1=0.4x0.9%75x0.257%25= 0.26MPa o)

The modulus of elasticity for the infill wall was calculated by homogenizing a small section of
the wall and was estimated to be 1012.24 MPa. Again, CDP model was used for the modelling
of the hollow brick masonry wall. The details of modelling can be seen in the previous study
(Koman, 2023).

2.3. Properties of Non-Engineered Masonry House

The example house has a land area of 62.4m?. The thickness of hollow brick masonry walls is
assumed to be 20cm. The doors of house are assumed to be 1mx2m and the windows are
assumed to be 1mx1m. At the top of the house a 12cm thick RC slab was considered and in
addition to the self-weight of structural members 2KN/m? uniform loading was assumed acting
to the slab. The plan of house can be seen in Figure 3. Inside the RC slab ¢8/30cm rebars and

¢8/30cm pilye was used in both directions.
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Fig. 3. Plan of Non-Engineered Hollow Brick Masonry House

For the renovation process, the walls at the outer fagade of house were changed with ICF panels.
Inside ICF panels, horizontal and vertical rebars were placed at the centre of the cross section.
In vertical direction ¢16/20cm whereas in horizontal direction ¢8/30cm were used. ICF wall
panels can contain small openings due to the plastic components of some type of insulated
panels, however in that study, the wall is assumed to be flat ICF wall where no openings exist.
The capacity curves of structure were determined. For that purpose, displacement loading was
applied to the slab in X (short dimension of house) and Z (long dimension of house) directions.
In Abaqus, this can be done either using implicit dynamic analysis or explicit dynamic analysis.
Explicit dynamic analysis was chosen for the analysis. If a dynamic analysis was performed
slow enough, it can be considered as quasi-static loading as done in the previous study (Koman,
2023). Also, explicit dynamic analysis does not require big computational power and the
analysis can be done with an ordinary computer. After the analysis, Kinetic energy/ total energy
ratio can be checked to control if the analysis is slow enough. In that study, 90mm horizontal

displacement loading was applied to the slab in 10 seconds.C3D8R element was used to model
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solid members like slab and wall whereas rebars were modelled as “wire” elements in the
software. C3D8R element is a cubical element with 8 nodes and reduced integration.
100mmx100mmx100mm elements were used in analysis.

3. RESULTS AND DISCUSSION

3.1. Capacity Curves

After the analysis, capacity curves of houses were obtained in X (short dimension of house) and
Z (long dimension of house) directions. In Z direction, the non-engineered masonry house
carried a maximum load of 787522.5N whereas the renovated house by using ICF panels in the
exterior walls carried a maximum load of 11555487N. In X direction the non-engineered
masonry house carried a maximum load of 744643.56N whereas the renovated house by using

ICF panels in the exterior walls carried a maximum load of 13442836N.
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Fig. 4. Capacity Curve of Houses in X direction
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Fig. 5. Capacity Curve of Houses in Z direction

The load displacement curves can be seen in Figures 4-5.

3.2. Stresses In Walls and Rebars

After the analysis, in Abaqus, observing Mises Stresses is possible. As an example, the situation
of the longitudinal wall in Z direction in the middle of the house can be seen. As seen in Figure
6, the stresses reached a maximum value of 1.480 MPa in some small regions, but especially

above the door, in a significant region the stresses varied between 0.98-1.11 MPa. These values

are higher than the tensile strength of material so failure can be expected.

Fig. 6. Mises Stress Distribution in Wall Inside of The House
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Fig. 7. Mises Stress Distribution in Rebars of Renovated House

Here it must can be useful to look at the rebars inside ICF panels. As it’s seen in Figure 7, when
the house was loaded in Z direction, especially in the horizontal rebars of ICF panels, the Misses
stresses reached a level of 506-553MPa. This indicates that stresses approached or reached the
ultimate strength of steel material, so, big deformation and/or failure can be expected in these
zones of rebars when the structure reaches its maximum displacement capacity.
CONCLUSIONS

In this study, a practical renovation method for non-engineered masonry houses were proposed.
Exterior walls of such kind of structures were demolished and ICF panels were constructed.
The ICF panels were RC members in which vertical and horizontal rebars were used in the
middle of cross-section. That way, the structure’s lateral load capacity was increased by 14.67
times in Z direction and 18.05 times in X direction. The huge amount in the capacity is
promising for building a new story at the top of the house. That way, when a residential region
which is full of non-engineered masonry houses were renovated land area can be gained for
further purposes.
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OZET

Bu ¢aligma, dini yonelimli kadinlara uygulanan egitimsel miidahalelerin, rahim agz1 kanseri ve
pap smear testi saglik inanglarina etkisini incelemek amaciyla yapildi. Bu arastirma 6n test-son
test kontrol gruplu yar1 deneysel tipte bir aragtirmadir. Aragtirma Ocak - Ekim 2023 tarihleri
arasinda Tiirkiyenin dogusunda yer alan bir ildeki Kur’an kurslarinda yiiriitiildii. Orneklem
biiytikliigii, GPower bilgisayar programi kullanilarak hesaplandi. Her bir gruba 38’er kisi olmak
iizere toplam 114 kadin Orneklemi olusturdu. Arastirma verilerinin toplanmasinda, Tanitict
Bilgi Formu, Dini Yénelim Olgegi, Rahim Agzi Kanseri ve Pap Smear Testi Saglk Inang
Modeli Olgegi kullanildi. Arastirma kapsamindaki kadinlarin yas ortalamasinin 43.41+8.63 yil
oldugu, %95.6’smin kanserde erken taninin énemli oldugunu diisiindiigii belirlendi. Gruplar
arasinda 6n test Onem Algisi, Pap Smear Yarar Algisi ve Pap Smear Engel Algisi puan
ortalamalar1 agisindan farklilik oldugu belirlendi. Pap Smear Engel Algis1 puan ortalamasinin,
Saglik Egitimi alan grupta egitim sonrasi istatistiksel olarak anlamli diizeyde azaldig1 bulundu
(p<0.05). Bu galismada, saglik egitiminin pap smear testine yonelik engel algisini azalttigi,
dini temelli egitimin ise etkili olmadig belirlendi.

Anahtar Kelimeler: Din, Kadin, Kanser Taramasi, Egitim, Pap Smear testi

AN INVESTIGATION OF THE EFFECT OF EDUCATION INTERVENTIONS
GIVEN TO WOMEN WITH RELIGIOUS ORIENTATION ON CERVICAL CANCER
AND PAP SMEAR TEST HEALTH BELIEFS

ABSTRACT

This study aims to examine the effect of education interventions given to women with religious
orientation on cervical cancer and Pap smear test health beliefs. The study used a quasi-
experimental research design with the pretest-posttest control group. It was conducted in Qur'an
courses in a province in eastern Turkey between January and October 2023. The sample size
was calculated using the Gpower computer program. The sample of the study constituted a total
of 114 women, 38 women in each group. Data were collected through the Personal Information

Form, the Religious Orientation Scale, and the Cervical Cancer and Pap Smear Test Health
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Belief Model Scale. The average age of the participating women was 43.41+£8.63 years, and
95.6% of them thought that early diagnosis was important in cancer. The groups demonstrated
differences in terms of the Perceived Severity, Pap Smear Perceived Benefit, and Pap Smear
Perceived Barrier pre-test mean scores. Pap Smear Perceived Barrier mean score was found to
decrease statistically significantly after the education given in the health education group
(p<0.05). This study found that while health education decreased perceived barriers to pap
smear tests, religious-based education was found to have no effects.

Keywords: Religion, Women, Cancer Screening, Education, Pap smear test

GIRIS

Serviks kanseri, diinya genelinde kadinlar arasinda sikca goriilen ve tarama testleriyle erken
donemde tespit edilebilen bir saglik sorunudur. Hem kiiresel 6l¢ekte hem de iilkemizde ciddi
bir kadin sagligi sorunu olarak karsimiza ¢ikmaktadir (Bedell., 2020). Serviks kanseri, rahmin
alt kism1 olan rahim agzinda gelisen bir kanser tiiridiir. Genellikle baslangicta belirti gdstermez
ve bu nedenle erken evrelerde tespit edilmesi zordur. Ancak, hastalik ilerledik¢e bazi
semptomlar ortaya c¢ikabilir. Bunlar arasinda vajinal kanama (6zellikle cinsel iliski sonrasi),
pelvik agri, vajinal akintida degisiklikler ve cinsel iliski sirasinda agr1 yer almaktadir (Seyrafi
etal., 2022).

Her yil yarim milyondan fazla kadina rahim agzi kanseri teshisi konulmakta ve bu hastalik
kiiresel ¢apta 300.000'den fazla 6liime sebep olmaktadir (Cohen, Jhingran, Oaknin, & Denny,
2019). Diinya ¢apinda rahim agzi kanseri, 2020 yilinda tahminen 604.000 yeni vaka ve 342.000
oliimle kadinlarda en sik goriilen dordiincii en kotii huylu kanser olarak bildirilmistir (Cervical
cancer, 2023).

Tiim kadinlar serviks kanseri yoniinden risk altinda olsa da bireysel risk faktorleri ve
olumsuz saglik davranislari mevcut riski artirmaktadir. Servikal kanser i¢in tanimlanan risk
faktorleri, ilk cinsel iliski yasinin kii¢iik olmasi, ¢oklu veya yliksek riskli cinsel partner varligi,
sigara kullanimi, immunosuppression, HIV (tip 1), cinsel yolla bulasan enfeksiyon oykiisti,
HPV ile iligkili vajina veya vulvada displazi Oykiisii, bes y1ldan uzun siire dogum kontrol hap1
kullanmak ve rahim agz1 kanseri tarama programina katilmamak olarak tanimlanmigtir (IARC-
Monographs, 2019; CDC-Cervical Cancer, 2019)

Ilgili rehberlerde kadinlarda sik goriilen bu kanser tiiriiniin &nlenebilmesi icin tarama
programlarinin uygulanmasi gerekliligi iizerinde durulmaktadir (CDC-Cervical Cancer
Screening Guidelines, 2019; WHO, 2021).

Bu amacla yapilan Pap smear testi, rahim agzindaki prekanserdz lezyonlar1 kontrol etmek

icin kullanilan bir tibbi tarama yontemidir. Bu test, serviks ve vajinal epitel hiicrelerinin
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incelenmesini saglar. Normal ile hastalikli hiicreleri ayirt ederek serviks kanserinin erken teshis
edilmesine yardimci olarak 6liim oranlarini 6nemli Ol¢lide azaltmaktadir (Pallett., 2020).

Erken tanida 6nemi ispatlanmis olan Pap-smear testini yaptiran kadin sayisi tiim diinyada
oldugu gibi iilkemizde de istenilen diizeyde degildir (Tekpinar ve ark 2018, Feldman ve ark
2015). Gelismis lilkelerde serviks kanseri tarama oranlar1 % 60 ve iizerindeyken (Chen ve ark
2012, Arbyn ve ark 2014, Ekechi ve ark 2014, Richard ve ark 2015), az gelismis ve gelismekte
olan iilkelerde bu oran % 20’nin altindadir (Coronado Interis ve ark 2015). Ulkemizde ise 15
yas ve ustll kadinlarin %22,1°1 en az bir kere Pap-smear yaptirmistir (Tekpinar, 2018).

Kadinlarin kanser taramasina katilmaya yonelik davranislari, tan1 ve tedavi olanaklarina
ulasamama, kadinlarin isteksizlikleri, testin gereksiz oldugu inanci, egitim seviyesinin diisiik
olmasi, kanser hakkinda bilgi yetersizligi, kansere iliskin yanlis inanglar, hastalik sikayetinin
olmamasi, yasam tarzlari, sosyal etiketlenme, kadinlarin bedenlerini gosterirken yasadiklari
utanma duygusu, agri korkusu, erkek hekim muayenesinden kaginma, sosyal giivencenin
olmamasi, yogun is yasami ve muayene i¢in uzun siire beklemek zorunda kalma gibi nedenlerle
olumsuz etkilenmektedir (Cimke et al., 2019; Citak Bilgin et al., 2022;Jeihooni et al., 2019;
Seyrafi et al., 2022).

Sosyokiiltiirel yap1 igindeki saglik bilgisi ve inancinin, kadinlarin erken tani davraniglarini
ve kanser tarama programlarma katilimini etkileyebilecegi belirtilmektedir (Giizel &
Bayraktar., 2019).

Saglik egitimleri, saglig1 toplumsal bir deger haline getirerek bireyleri saglik sorunlarini
cozmek i¢in gerekli bilgi ve becerilerle donatmay1 ve kendi saglik sorumluluklarini almalarimi
tesvik etmeyi amaclar. Bu nedenle saglik hizmetlerinin etkin kullanimini saglamak i¢in 6nemli
bir aractir (Demirezen, 2023).

Koruyucu saglik hizmetleri kapsaminda hemsirelerin énemli rollerinden biri de toplumda
risk altindaki bireylere oncelik vermektir. Hemsireler ev ziyaretleri ile kadinlarin taramalara
katilim konusundaki 6zelliklerini, olanaklarini, engel algilarini, aile yapilarin1 degerlendirmeli,
kadinlarin ve eslerinin bunlari fark etmesine yardimeir olmalidir. Tiirkiye’de birinci basamakta
calisan saglik profesyonelleri kadinlari ulusal tarama programi dogrultusunda kanser taramalar1
icin KETEM birimlerine yonlendirmektedir. Yaygin tarama programlarinin olmasi ve birinci
basamak saglik hizmetlerinde calisan saglik personellerinin siirekli yonlendirmelerine ragmen
serviks kanseri taramasina katilan kadinlarin sayisi olduk¢a azdir. (Altinel 2018).

Bu ¢alisma, dini yonelimli kadinlara uygulanan egitimsel miidahalelerin, rahim agz1 kanseri

ve pap smear testi saglik inanglarina etkisini incelemek amaciyla yapildi.
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Arastirma On test-son test kontrol gruplu yar1 deneysel tipte bir arastirmadir. Tiirkiye nin
dogusunda yer alan bir ilde Ocak - Ekim 2023 tarihleri arasinda yapildi.

Arastirmanin evrenini, rahim agzi1 kanseri tarama programina katilim diizeyinin diistik oldugu
ve sosyoekonomik agidan dezavantajli kabul edilen bir bolgedeki Kur’an kurslarinda egitim alan
ve 30-70 yas aralifinda olan kadinlar olusturdu. Orneklem biiyiikliigii GPower bilgisayar
programu kullanilarak hesaplandi (Faul ve ark., 2007). Power analizi ile 0=0.05 diizeyinde, etki
biiytikliigii d=0.25 (Cohen, 2013) ve ¢alismanin giicii %85 olacak sekilde yapilan hesaplamada,
kontrol grubuna ve her bir deney grubuna 38’er kisi olmak {izere toplam 114 kadinin alinmasi
gerektigi bulunmustur. Kontrol ve deney gruplarina dahil olacak kadmlarin birbirleriyle
etkilesimini engellemek i¢in, kurslardan rastgele belirlenen bir tanesi birinci deney grubunu
(saglik egitimi), digeri ikinci deney grubunu (dini temelli egitim) ve sonuncusu da kontrol
grubunu olusturdu.

Ormneklem biiyiikliigiine ulasmak igin belirtilen tarihler arasinda arastirma kriterlerine uyan,
yeterli iletisim kurulabilen ve arastirmaya katilmayi1 kabul eden kadinlar ¢alismaya dahil edildi.
Arastirmaya Dahil Edilme Kriterleri

Arastirmaya, 30-70 yas araliginda olan, rahim agz1 kanseri tanis1 almamis ve yeterli iletisim
kurulabilen kadinlar dahil edildi.

Etik Ilkeler

Arastirmaya baslamadan Once iiniversitenin Bilimsel Arastirmalar Etik Kurulu’ndan
29/11/2022 tarih ve 254 sayili Etik Kurul onay1, 11 Miiftiiliigii’nden kurum izni E-26395034
20.12.2022 ve aragtirmaya katilan kadinlardan, arastirmanin amaciyla ilgili bilgi verilerek,
yazili onam alindi. Bu calisma AICU Bilimsel Arastirma Projeleri Birimi tarafindan
fonlanmistir/desteklenmistir.

Veri Toplama Araglari

Arastirmanin verileri, Tanitic1 Bilgi Formu, Dini Yénelim Olgegi, Rahim Agz1 Kanseri ve
Pap Smear Testi Saglik Inang Modeli Olgegi kullanilarak toplandi.

Tanitict Bilgi Formu: Arastirmacilar tarafindan olusturulan form, sosyo-demografik
ozellikleri, kanser tarama yontemlerine yonelik bilgi ve tutumu, serviks kanseri risk faktorlerine
sahip olma durumunu belirlemeye yonelik 21 sorudan olusmaktadir.

Dini Yonelim Olgegi

Onay (2000) tarafindan kisilerin diisiince, davranis ve duygularinda dinin ne derecede yer

aldigin tespit etmek amaci ile gelistirilmistir (Onay 2000). Dortlii likert tipi 6l¢ekte on ikisi

diiz, altis1 ters kodlanan 18 madde bulunmaktadir. Olgegin diisiince, davranis ve duygu olmak
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iizere ii¢ alt boyutu vardir. Olgegin alt ve iist puan sinirlari, en diisiik 18; en yiiksek 72°dir.
Olgekten alinan puanin 72’ye dogru ¢ikmasi, yiikselen dini yonelim diizeyini, 18’e dogru
diismesi de azalan dini yonelim diizeyini gostermektedir. Olgegin Cronbach alpha degeri
.95°dir. Bu ¢alismada ise 0.68 bulunmustur.
Rahim Agz1 Kanseri ve Pap Smear Testi Saghk Inan¢ Modeli Olcegi

Giiveng ve arkadaslari tarafindan, kadinlarin servikal kanser ve pap smear testi ile ilgili
saglik inanclarindan kaynaklanan algilarinin pap smear yaptirmalaria etkisini belirlemek
amactyla, Champion tarafindan meme kanseri ve taramasina yonelik gelistirilmis olan Saglik
Inang Modeli 6lgeginin, serviks kanseri ve pap smear testine uyarlanmasiyla gelistirilmistir
(Guvenc, Akyuz, & Agikel, 2011; Champion,1993; Champion,1999). Olcegin
degerlendirilmesinde 1°den 5’e kadar degisen 5°1i likert tipi 6l¢ekleme yontemi kullanilmistir.
Olgegin her boyutu ayr1 ayr1 degerlendirilir, tek bir toplam puanda birlestirilmez. Buna gore,
her birey icin kullanilan boyut sayis1 kadar puan elde edilir. Olgegin alt boyutlar1 igin
aliabilecek en diisiik ve en yiiksek puanlar; Duyarlilik algist (1-3. ifadeler) i¢in 3-15 puan,
Onem algis1 (4-10. ifadeler) icin 7-35 puan, Saglik motivasyonu algis1 (11-17. ifadeler) i¢in 7-
35 puan, Pap smear yarar/saglik motivasyonu algis1 (18-21. ifadeler) i¢in 4-20 puan ve Pap
smear engel algisi (22-35. ifadeler) i¢in 14-70 puan arasinda degismektedir. Puanlarin
yiikselmesi duyarlilik, 6Gnemseme ve motivasyonun arttigini, yarar algisi i¢in yararlarin, engel
algist igin engellerin yiiksek algilandigini ifade etmektedir. Olgegin Cronbach alpha degeri
Duyarlilik algisi igin: 0.78, Onem algis1 igin: 0.78, Saglik Motivasyonu algis1 igin: 0.62, Pap
smear yarar/saglik motivasyonu algisi i¢in: 0.86, Pap smear engel algis1 i¢in: 0.82 bulunmustur
(Guvenc, Akyuz, & Agikel, 2011). Bu ¢alismada Cronbach alpha degeri Duyarlilik algisi i¢in
0.83, Onem algis1 i¢in 0.91, Saglik Motivasyonu algis1 i¢in 0.77, Pap smear yarar/saglk
motivasyonu algis1 i¢in 0.82 ve Pap smear engel algisi i¢in 0.83 olarak bulundu.
Veri Toplama

Veriler, aragtirmacilar tarafindan, Kur’an kurslarinda arastirma kriterlerini saglayan ve
arastirmaya katilmay1 kabul eden kadinlarla yiiz yiize goriisme yontemi ile toplandi. Her
goriisme yaklasik 10-15 dakika siirdii. On test verileri elde edildikten sonra, bir gruba uzman
arastirmaci tarafindan konu ile ilgili saglik egitimi, diger gruba ise kurs hocas1 tarafindan dini
temelli egitim verildi. Egitimler tamamlandiktan sonra ayni1 6l¢iim araclari kullanilarak son test
verileri toplandi. Kontrol grubundan da, herhangi bir girisim yapilmaksizin, ayni tarihlerde 6n
test ve son test verileri toplandi. Son test verileri toplandiktan sonra tiim katilimcilara konuyla

ilgili hatirlatic1 bilgilerin basili oldugu ¢ay fincanlar1 (Appendix) hediye edildi.
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Her iki deney grubunada bir hafta siireyle, her bir oturum 45 dakika olacak sekilde toplamda 3

oturumda egitim verildi. Egitimler konu anlatim1 ve soru-cevap seklinde yiiritiildi.

Saghk Egitimi Grubu (1. Deney Grubu): Saglik Inang Modeli bilesenlerine gore

yapilandirilmis olan serviks kanseri ve pap smear testine yonelik saglik egitimi uzman

arastirmaci tarafindan verildi (Tablo 1).

Tablo 1. Saglik inang Modeline Gére Yapilandirilmis Serviks Kanseri ve Pap Smear Testine Yénelik
Saglik Egitimi

Serviks Kanserine Yonelik Egitim Konular:

1. Egitim

Serviks Kanserine Yonelik Duyarhlik ve
Ciddiyet Algis1

Serviks kanserinin tanimi

Serviks kanserinin nedenleri

Serviks kanserinde erken tanin 6nemi
Serviks kanseri igin risk faktorleri

Serviks kanserinin olusturabilecegi
sonuglar

Pap Smear Testine Yonelik Duyarhlik ve
Ciddiyet Algis1

Pap smear testi nedir

Pap smear testinin 6nemi

Pap smear testi yapilmadan 6nce dikkat
edilmesi gereken kurallar

Pap smear testi yapilmadigi zaman
karsilasilacak problemler

2. Egitim

Serviks Kanserine Yonelik Yarar Algisi
Serviks kanserinden korunma yollar1
Serviks kanserinin belirtileri ve bunlar1
bilmenin énemi

Pap Smear Testine Yonelik Yarar Algis
Pap Smear Testi yaptirmanin yararlari

3. Egitim

Serviks Kanseri Yonetimine iliskin
Engeller

Katilimcilarin serviks kanseri yonetimine
yonelik davraniglarinin degerlendirilmesi

Pap Smear Testine iliskin Engeller

Pap smear testi yaptirma konusunda
karsilasilabilecek engeller ve ¢oziim Onerileri
Katilimcilarin pap smear testi yapma konusuna
yonelik davraniglarinin degerlendirilmesi

Dini Temelli Egitim Grubu (2. Deney Grubu): Uzman arastirmaci tarafindan serviks kanseri

ve tarama programi hakkinda kisa bir bilgilendirme yapildiktan sonra, kurs hocasi tarafindan

islam dini kaynaklarinda yer alan ve sagligi korumanin 6nemini vurgulayan ayet ve hadisler

anlatildi (Tablo 2).
Tablo 2. Saglik inang Modeline Gére Yapilandirilmis Dini Temelli Egitim

Serviks Kanserine Yonelik Dini Temelli Egitim Konular:

1. Egitim

Duyarhlik ve Ciddiyet Algis1
Uzman arastirmaci tarafindan serviks kanseri ve pap smear testi ile ilgili
genel bilgilendirmenin yapilmasi

2. Egitim

Yarar Algisi

Kur’an Kursu hocasi tarafindan sagligi korumaya dair yapilmasi
gerekenlerle ilgili dini kaynaklarda yazili olan bilgilerin aktarilmasi

3. Egitim

Engel Algis1

Kur’an Kursu hocasi tarafindan sagligi korumanin dini gérev oldugunu
anlatan surelerdeki (Bakara ve Araf sureleri) bilgilerin aktarilmasi
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Veri Analizi

Verilerin degerlendirilmesinde, SPSS istatistik programinda, tanimlayici istatistiksel
analizler (say1, ylizde, ortalama), veri setinde dagilimin normal dagilima uyup uymadigin
belirlemek i¢in, Shapiro Wilk analiz degeri, histogram, basiklik ve carpliklik degerleri
kullanildi. Veri setinde, Pap Smear Engel Algis1 boyutu puan ortalamasi disindaki verilerin
normal dagilima uymadig1 belirlendi. Normal dagilima uyan veriler igin ANOVA ve Paired
Sample t-Test, normal dagilima uymayan veriler i¢in Kruskal Wallis ve Wilcoxon testi, ileri
analiz i¢in Bonferroni diizeltmesi, kategorik verilerin karsilastirilmasinda Ki-kare analizi
kullanild. Istatistiki anlamlilik igin smir deger p<0.05 olarak kabul edildi.

BULGULAR

Arastirma kapsamindaki kadinlarin tanitict  6zellikleri incelendiginde, grubun yas
ortalamasinin 43.41+8.63 y1l oldugu, %88.6’s1nin evli oldugu, %87.7 sinin gelir getiren bir iste
calismadigl, %68.4’linlin ilk evlilik yasinin 18 yas ve istii oldugu, %98.2’sinin bir evlilik
yaptigi, %97.3’linlin esinin ilk evliligi oldugu, %78.1’inin ii¢ veya daha fazla sayida dogum
yaptig1, %51.7’sinin ilk dogumunu 20 yas ve Oncesinde yaptigi, %95.6’simin kanserde erken
taninin 6nemli oldugunu diistindiigi belirlendi (Tablo 3).

Tablo 3. Kadinlarin Tanitici Bilgileri (N=114)

Degiskenler n %
Medeni durum Evli 101  88.6
Bekar 2 1.8
Dul 11 9.6
Calisma durumu Calismiyor 100 87.7
Calisiyor 14 12.3
[lk evlilik yas1 <15 yas 12 10.5
16-17 yas 22 19.3
>18 yas 78 68.4
Evli degilim 2 1.8
Evlilik sayist (n=112) 1 110 98.2
2 2 1.8
Esin evlilik sayis1 (n=112) 1 109 973
2 3 2.7
Dogum sayisi 1 dogum 8 7.0
2 dogum 11 9.6
>3 89 78.1
Dogum yapmadim 6 5.3
[k dogumun yapildig1 yas <20 yas 59 51.7
21 ile 34 yas 48 42.1
>35 yas 1 9
Dogum yapmadim 6 5.3
Kanserde erken taninin énemli olup olmadig: Onemli 109 956
Onemli degil 5 4.4
X 43D Min. Max.
Yas 4341 +8.63 30 65

129



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Gruplarin kontrol degiskenler agisindan benzer oldugu, sadece kontrol grubunda lise ve tizeri

egitim alan kadinlarin sayisinin her iki deney grubuna gore daha fazla oldugu saptandi (Tablo

4).
Tablo 4. Kontrol Degiskenler (N=114)
Saghk Dini Temelli Kontrol
Degiskenler Egitimi Egitim Grubu
Grubu Grubu
n % n % n % X2 p
Egitim diizeyi Okur-yazar degil 4 10.5 24 63.2 8 21.1 32.351 | .001
Tlkdgretim 28 73.7 11 28.9 18 | 474
Lise ve iizeri 6 15.8 3 7.9 12 | 316
Sosyal giivence Var 17 44.7 20 52.6 30 | 789 10.064 | .007
Yok 21 55.3 18 474 8 21.1
Gelir Gelir giderden az 17 44.7 19 50.0 10 | 26.3 4.884 .087
Gelir gidere denk 21 55.3 19 50.0 28 | 737
Kullanilan Aile Planlamas1 | Kondom 4 10.5 6 15.8 13 | 342 9.047 .060
yontemi Diger yontemler 20 52.6 14 36.8 14 | 36.8
Kullanmryor 14 36.8 18 47.4 11 28.9
Menopoz dénemine girme Evet 12 31.6 12 31.6 6 15.8 3.257 .196
durumu Hayir 26 68.4 26 68.4 32 | 842
Akrabalarindan rahim agzi Var 6 15.8 4 10.5 6 15.8 .582 .748
kanseri tanili olan Yok 32 84.2 34 89.5 32 | 842
Rahim agziyla ilgili sorun Hayir 27 711 21 55.3 29 76.3 4.161 125
yasama durumu Evet (yara) 11 28.9 17 44.7 9 23.7
Pap Smear testinin nasil bir | Evet 14 36.8 10 26.3 15| 395 1.637 441
islem oldugunu bilme Hayir 24 63.2 28 73.7 23 | 605
durumu
Testi bildigini ifade Dogru 5 35.7 3 30.0 11 | 733 5.988 .051
edenlerin bilgilerinin Yanlis 9 64.3 7 70.0 4 26.7
dogrulugu (N=39)
Daha dnce Pap Smear testi Evet 10 26.3 10 26.3 5 13.2 2.562 278
yaptirma durumu Hayir 28 73.7 28 73.7 33 86.8
KETEM’in hizmetinden Memnun 12 316 9 23.7 13 | 342 1.090 .580
memnuniyet durumu Memnun degil 26 68.4 29 76.3 25 | 658
Sigara igme durumu Iciyor 8 21.1 7 184 13 34.2 2.935 .230
Igmiyor 30 78.9 31 81.6 25 | 6538
X X X KW
Dini Yonelim Olgegi Puam 3 Sf 61841]?57 6 6?; 6184])3 3 6 523184])3 3 4.959 .084

Grup i¢i ve gruplar arasi On test- son test puan ortalamalar karsilastirildiginda, Duyarlilik
Algis1 puan ortalamasinda herhangi bir degisimin olmadigi, Onem Algisi puan ortalamasinda
ise grup ici istatistiksel olarak anlamli bir degisimin olmadigi, gruplar arasi farkin 6n testte
oldugu gibi, son testte de devam ettigi belirlendi. Gruplar arasindaki bu farkin kontrol
grubundan kaynaklandigi saptandi. Saglik Motivasyonu Algisi puan ortalamasinin ii¢ grupta
da istatistiksel olarak anlamli sekilde diistiigii ancak gruplar arasinda anlamli bir fark olmadig:
bulundu. Pap Smear Yarar Algis1 puan ortalamasinin 6n test verilerine gore, kontrol grubunda
dini temelli egitim grubuna gore istatistiksel olarak anlaml diizeyde diisiik oldugu belirlendi.
Son test verilerine gore grup ici ve gruplar arasi anlamli bir fark olmadigi bulundu. Pap Smear

Engel Algis1 puan ortalamasinin, Saglik Egitimi alan grupta egitim sonrasi istatistiksel olarak
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anlaml1 diizeyde azaldig1 bulundu (p<0.05). Puan ortalamalarinda, 6n test ve son testte gruplar
arasinda istatistiksel agidan anlamli fark oldugu ve bu farkin Dini Temelli Egitim alan gruptan

kaynaklandig1 belirlendi (Tablo 5).

Tablo 5. On Test- Son Test Olgek Boyutlarinin Puan Ortalamalarinin Karsilastiriimasi

GRUP
) Saghik Egitimi Grubu Dini Temelli Egitim Grubu Kontrol Grubu (3)
Ol¢ek Boyutu 1) ) (n=38) Gruplar
(n=38) (n=38) Arasi
X 28D X xsD
Duyarhlik Algisi
On-test 9.00+3.09 9.16+2.40 7.95£1.92 KW=5.048
p=.080
Son-test 8.34+1.98 8.97+2.97 7.95 +2.14 KW=2.473
p=.290
Grup ici Z=-1.326 Z=-511 Z=-017
p=.185 p=.609 p=.987
Onem Algisi
KW=22.853
On-test 24.08+6.14 26.66+£6.56 18.95 +£6.69 p=.001
3<1,3<2
KW=14.059
Son-test 22.87+6.46 24.58+6.18 19.34+5.93 p=.001
3<1,3<2
Grup ici Z=-1.070 Z=-1.279 Z=-652
p=.285 p=.201 p=.514
Saghk Motivasyonu Algisi
On-test 27.68+5.01 25.89+5.48 27.68+3.69 KW=3.280
p=.194
Son-test 18.00£1.99 17.82+2.23 17.58 +1.03 KwW=1.820
p=.403
Grup ici Z=-5.204 Z=-4539 Z=-5.365
p=.001 p=.001 p=.001
Pap Smear Yarar Algisi
KW=9.961
On-test 15.63+3.51 16.13+£3.14 14.53+£2.26 p=.007
3<2
Son-test 15.32+3.78 15.92+3.24 15.39+2.87 KW=.944
p=.624
Grup ici Z=-.369 Z=-207 Z=-1915
p=.712 p=.836 p=.056
Pap Smear Engel Algisi
. F=9.892
On-test 39.13+10.27 44.34+7.61 35.16+9.01 p=.001
1<2, 3<2
F=9.015
Son-test 35.53+8.73 40.97+8.05 32.89+8.58 p=.001
1<2, 3<2
Grup ici t=2.044 t=1.921 t=1.563
p=.048 p=.062 p=.127
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SONUC ve ONERILER

Bu caligsma, dini yonelimli kadinlarin saglik inanglar1 ve pap smear testine yonelik tutumlari
iizerinde saglik egitiminin etkili oldugunu, bu gruba verilen dini temelli egitimin etkisinin
olmadigini gostermistir. Kadin saglhigini tesvik etmek, gelistirmek ve saglik engellerini ortadan
kaldirmak, saglikli kararlar almay1 engelleyen kiiltiirel ve ¢evresel faktorleri azaltmak igin
saglik egitimi uygulanmasi Onerilmektedir. Birinci basamakta gorev alan hemsirlerin,
kadinlarin pap smear testine yonelik saglik inanglarini belirlemeye odakli ¢alismalar yapmalari
gerekmektedir.

SINIRLAMA

Gruplarin, rastgele belirlenmis olmalarina ragmen, Onem Algisi, Pap Smear Yarar Algisi ve
Pap Smear Engel Algisi 6n test puan ortalamalarinin farkli olmasi arasgtirmanin sinirhiligidir.
Ayrica proje kapsaminda yiiriitiilen bu ¢alismanin son test verilerinin toplanacagi donem tilkede
deprem felaketinin yasanmasi da sinirliliklar arasindadir.
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OZET

Bu ¢alismanin amaci Youth Physical Activity Attitude 6l¢eginin Tiirkge gegerlik-giivenirliginin
yapilmasidir. Metadolojik tipte olan arastirma, Tiirkiye’nin dogusunda yer alan bir ildeki 9-14
yas aras1 320 cocukla Mart-Haziran 2022 tarihleri arasinda gergeklestirildi. Olgegin 3’lii likert
tipte 23 madde ve dort faktorden olustugu belirlendi. Kapsam gegerliliginde 6l¢ekten ¢ikarilan
madde olmadi. Dogrulayici faktdr analizine gore model uyumunun kabul edilebilir dl¢iitlerde
oldugu ve faktdr yapismnin orjinaliyle ayn1 oldugu belirlendi. Olgegin Cronbach alfa degerinin
Ol¢ek toplami igin 0.85, pozitif tutum alt boyutu i¢in 0.80, negatif alt boyutu i¢in 0.68 oldugu
belirlendi. Olgegin Tiirkce versiyonunun gegerli ve giivenilir oldugu belirlendi.

Anahtar Kelimeler: Fiziksel aktivite, tutum, ¢ocuk, dl¢ek, gecerlik, giivenirlik.

TURKISH VALIDITY AND RELIABILITY STUDY OF THE YOUTH PHYSICAL
ACTIVITY ATTITUDE SCALE
ABSTRACT

The purpose of this study is to perform the Turkish validity and reliability of the Youth Physical
Activity Attitude Scale. This methodological study was conducted with 320 children aged 9 to
14 years in a province in eastern Turkey between March and June 2022. The scale was found
to consist of four factors and 23 items responded on a 3-point Likert scale. No items were
removed from the scale during content validity. Confirmatory factor analysis showed that the
model fit was within acceptable criteria, and the factor structure was the same as the original
one. Cronbach's alpha values were 0.85 for the total scale, 0.80 for the positive attitude sub-
scale, and 0.68 for the negative attitudes sub-scale. The Turkish version of the scale was found
to be valid and reliable.
Keywords: Physical activity, attitude, child, scale, reliability, validity
GIRIS

Giliniimiizde teknolojik ve elektronik cagin ilerlemesiyle cocuklar artik sokaklarda
oynamamakta, disarda gecirilen zamanin da kisitli olusu gibi pek cok nedene bagli olarak
cocuklarda da yetiskinlerde oldugu gibi sedanter yasam goriilmektedir (Taskin ve
SahinOzdemir, 2018). Sedanter yasam tarzina eklenen hatali beslenme aliskanlig1 ve bilingsiz

yasam kosullar1 bircok saglik probleminin de alt zeminini hazirlamaktadir (Kiling & Kartal
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2022). Sedanter yasam ve diger faktorlerin etkisi ile, yas ilerledik¢e gormeye alistigimiz birgok
kronik hastaliklar giinlimiizde artik ¢ocukluk doneminde de goriilmeye baslamis ve halk
sagligiin 6nemli bir sorunu haline gelmistir (Mora-Gonzalez et al., 2019).

Hareket etme, saglikli ve olumlu ¢ocuk gelisiminin 6n sart1 olarak degerlendirilmektedir.
Cocuklar, hareket ettik¢e birine muhtag, bagimli ve pasif durumdan becerikli, aktif, merakli ve
arastirmaci bir yapiya doniisiir, cevresini kesfeder ve kendi kisiligini olusturur. Yine olumlu ve
saglikli bir gelisim saglanabilmesi i¢in ¢ocuklara rahat hareket edebilecekleri serbest alanlarin
olusturulmasi 6nemli bir husustur (Orhan, 2019).

Cocukluk doneminde edinilen olumlu, olumsuz deneyimler ve yasanmighiklar ileriki
yaslarda kisiligin ve karakterin olusumunda etkili oldugu, yine erken ¢ocukluk déneminde
cocuklarin gelisim siireclerinde ebeveynlerinden, ¢evrelerinden ve arkadaslarindan etkilendigi
bildirilmistir (Senbakar, 2021). Bu nedenle gerek ebeveynler gerekse egitimciler ¢ocukluk
doneminde hareket etmeninin ve spor yapmanin bedensel, zihnsel ve ruhsal gelisime destek
sagladig1 bilincinde, ¢ocuklara serbest alanlar olusturuma ve destekleme tutumlarini
sergilemeleri gerekmektedir (Orhan & Ayan, 2018).

Bir duruma iliskin olumlu tutumun bireyin o davranisa iliskin olumlu diisiinmesine ve
etkilesim halinde iken iyi hissetmesine sebep olabilmekte ve o davranis ile ilgili pozitif
diistinmeyi kolaylastirdig1 bildirilmektedir (Milosis et al., 2015). Bu agidan c¢ocukluk
donemdeki bireylerin fiziksel aktiviteye yonelik tutumlarinin belirlenmesi ve hangi acilardan
tutumlarmin farklilagtiklarinin tespit edilmesi, yetersiz fiziksel aktivite diizeyinin iyilestirilmesi
yoniinde faydali bilgiler ortaya koyabilir (Yildizer et al.,2019). Bu nedenle cocukluk
doneminde fiziksel aktiviteye yonelik tutumlarin degerlendirilmesinde kullanilacak o6lgiim
araclarinin varligi da 6nemli bir yer tutmaktadir. Bu bilgiler dogrultusunda, ¢ocukluk ¢cagdaki
bireylerin fiziksel aktiviteye yonelik tutumlarinin belirlenebilmesi i¢in Youth Physical Activity
Attitude olgeginin Tiirkce gecerlik ve glivenirliginin yapilmasi amaclanmaistir.

YONTEM

Metodolojik tipte olan arastirma, Tirkiye’nin dogusunda yer alan bir ildeki ilk ve
ortaokullarda Mart-Haziran 2022 tarihleri arasinda yiirtitiildii.

Olgegin Tiirkge’ye uyarlanmasi amaciyla, oncelikle ilgili literatiir incelendi ve Tiirkce’ye
uyarlanmadig1 gériildii. Ilgili yazar olan Kelly L. Simonton’dan 16.09.2021 tarihinde izin
alindiktan sonra, 6lgegin, Ingiliz diline ve kiiltiiriine hakim iki farkli uzman tarafindan
birbirlerinden bagimsiz olarak Ingilizce’den Tiirkge’ye cevirisi yaptirildi. Ceviriler iizerinde
uzlas1 saglandiktan sonra tekrar Ingilizce’ye ¢evrildi. Olgek kapsam gecerliligi icin uzman

goriisiine sunuldu ve uzmanlarin dnerileri dogrultusunda bazi revizyonlar yapildi. Olgek bu
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haliyle, on test icin 10 Ogrenciye uygulandi (Carpenter, 2018), o6l¢cek maddelerinin
anlasilabilirligi agisindan sorun olmadigi belirlendi ve 6lgege son hali verildi. (Wild et al.,
2005). On teste katilan dgrencilere ait veriler arastirma verilerine dahil edilmedi.

Evren ve orneklem:

Aragtirmanin evrenini, il merkezindeki ilk ve ortaokullarda egitim almakta olan ¢ocuklar
olusturdu. Olgek uyarlama c¢alismalarinda 6rneklem biiyiikliigii belirlenirken, 6l¢ekteki madde
sayisinin en az 5 veya 10 kat1 (Gorsuch, 2014) ya da daha saglam ve genellestirilebilir sonuglar
saglamak i¢in madde sayisinin 20 kat1 (Costello & Osborne, 2005; Osborne, J. W. (2014) kadar
bireye ulasilmasi onerilmektedir. Baz1 kaynaklarda ise en az 300 ya da 500 bireye ulasilmast
gerektigi bildirilmektedir (Boateng et al., 2018; Carpenter, 2018; DeVellis 2016, Tabaqgchnick
& Fidell 2007, Comrey & Lee 2013, Seger 2017). Bu calismada, orneklem biiyiikligi i¢in
olgekteki madde sayisinin en az yirmi kati sayida (240) ¢ocuga ulasilmasi hedeflenmis ve
arastirmaya katilmay1 isteyen 320 6grenci drneklemi olusturmustur.

Veri Toplama Araclar

Tanitic1 Bilgi Formu: Arastirmacilar tarafindan hazirlanan ve tanitici bilgileri igeren toplam 7
sorudan olusmaktadir.

Youth Physical Activity Attitude Scale: Cocuklarin fiziksel aktivite ile ilgili tutumlarim
belirlemek amaciyla Simonton ve ark. tarafindan gelistirilen 6lgek, besli Likert tipte olup, 12
madde ve iki alt boyuttan olusmaktadir. Olgek, cift bilesenli (duygusal-bilissel, olumlu-
olumsuz) inang ¢ergevesi kullanilarak gelistirilmis yedi olumlu, bes olumsuz soru igermektedir.
Olgegin olumlu tutum alt boyutu igin Cronbach's alpha degeri 0.78, olumsuz tutum alt boyutu
i¢in 0.75 bulunmustur (Simonton et al., 2021).

Veri Analizi:

Olgegin yapisi, kapsam gegerligi, Cronbach Alpha ig tutarlilik analizi ve Dogrulayict Faktor
Analizi (DFA) ile degerlendirilmistir. Verilerin istatiksel analizi SPSS programi kullanilarak
yapilmistir.

Verilerin Toplanmasi

Veriler, smif ortaminda ve anket formlarmin &grenciler tarafindan self report olarak
yanitlanmasi saglanarak toplanda.
Etik Ilkeler

Arastirmaya baslamadan once sorumlu yazar olan Kelly L. Simonton’dan 16.09.2021
tarihinde 6l¢egin Tiirk¢e’ye uyarlanmasi i¢in izin alindi. Daha sonra iiniversitenin Bilimsel
Aragtirmalar Etik Kurulu’ndan 25.11.2021 tarih ve E-95531838 say1l1 Etik Kurul onay1 ve Milli
Egitim Miidiirliigii’nden 17/12/2021 tarih ve E-78971437 sayil1 izin alindi. Arastirma hakkinda
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bilgi verilen 6grencilerden arastirmaya katilmak isteyenlerin ebeveynlerinden ve 6grencilerin
kendilerinden yazili onamlar alindi. Velilerden yazili onam alabilmek ig¢in, Ggrenciler
araciligiyla aydinlatilmis onam formlar velilerine ulastirildi.
BULGULAR

Arastirmaya katilan 6grencilerin yas ortalamasinin 11.91£1.07 (min=9, max=14) y1l oldugu,
%42.8’inin 6. smifta egitim aldigl, %51.9’unun erkek oldugu, %67.5’inin diizenli olarak
fiziksel aktivite yaptigini ifade ettigi, %57.2’sinin anne veya babasinin diizenli olarak fiziksel
aktivite yapmadigini ifade ettigi belirlendi (Tablo 1).

Tablo 1. Ogrencilerin Tanitic1 Bilgileri (N=320)

Tamimlayic1 Ozellikler n %
Siif 4 36 11.3
5 28 8.8
6 137 42.8
7 119 37.2
Cinsiyet Kadin 154 48.1
Erkek 166 51.9
Diizenli fiziksel aktivite yapma Yapiyor 216 67.5
durumu Yapmiyor 104 325
Ebeveynlerin diizenli fiziksel Yapiyor 137 42.8
aktivite yapma durumu Yapmiyor 183 57.2
X £SD Min. Max.
Yas 11.91+1.07 9 14

Gegerlilik Analizleri

Kapsam Gegerliligi (Uzman Goriisii): Kapsam gegerliligi icin dlgekteki konu hakkinda
alanda yeterlilik sahibi olan en az 5, en fazla 40 uzman goriistine bagvurulmasi gerekmektedir
(Kalisch et al.,, 2007). Olgegin kapsam gegerliligi icin, biri okul hekimi, biri psikolojik
danismanlik ve rehberlik alaninda 6gretim gorevlisi, sekizi halk sagligi hemsireligi alaninda
profesor ve dogent olarak gorev yapmakta olan toplam 10 kisiden uzman goriisii alinmastir.

Kapsam gecerliligi Lawshe teknigine gore degerlendirilmistir. Bu teknige gore, uzmanlar
her bir ifade icin “uygun degil”, “degisiklik gerekiyor” ve “uygun” seklinde degerlendirme
yapmaktadir. Lawshe katsayisinin yiiksekligi hakemlerin her bir ifadeye verdikleri “uygun”
cevabinin sayisina gore belirlenmektedir. Her bir 6l¢ek maddesi i¢in igerik gecerliligi oram
formiilii ile bir yiizde deger hesaplanmakta ve bu deger -1 ile +1 arasinda degismektedir. Eksi
isaretli deger alan maddeler Olcekten c¢ikarilmaktadir. Lawshe asgari igerik gegerlilik
oranlarinin belirlendigi tabloya gore, eger 6l¢ek icin 10 uzman goriisii alinmis ise .62 minimum

deger kabul edilmeli ve bunun altinda deger alan ifadeler 6lgekten ¢ikartilmalidir (Lawshe,
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1975). Degerlendirmeler sonucunda Olgekte yer alan tiim maddeler .62 nin iizerinde deger
aldig1 i¢in bu asamada 6lgekten ¢ikarilan madde olmadi.

Dogrulayic1 faktor analizi (DFA): Dogrulayicit Faktor Analizi (DFA), agimlayici faktor
analizinden elde edilen faktor yapilarini, orijinal dl¢eklerde 6nceden belirlenmis ve genel kabul
gormiis faktor yapilarint veya ongoriisel olarak ileri siiriilen faktor yapilarint denetlemek igin
kullanilan test yontemidir (Totan, 2014; Capik, 2014). Dogrulayict Faktér Analizinde model
uyumunu test etmek amaciyla ¢ok sayida farkli uyum indeksi kullanilmaktadir. Root Mean
Square Error Of Approximation (RMSEA), x2/df, Comparative Fit Index (CFI), Normed Fit
Index (NFI), Tucker Lewis Index (TLI), Goodness of Fit Index (GFI) kullanilan uyum indeksleri
arasinda yer almaktadir (Schermelleh-Engel, et al., 2003). Bu ¢alismada, DFA sonucunda
olgegin, CMIN/DF; 1.9, RMSEA; .05, CFI; .96, NFI; .92, TLI; .95, ve GFI; .95 olarak
bulunmugtur (Tablo 2). DFA i¢in gerekli érneklem saysini gosteren Hoelter .05 anlamlilik
diizeyi i¢in 189, .01 anlamlilik diizeyi i¢in ise 212 kisinin yeterli oldugunu gostermistir.
Calismada ornekleme 320 6grenci dahil edilmis ve bdylece 6rneklem hacminin yeterliligi
saglanmistir. Standardize edilmis degiskenler arasindaki iliski sistemlerini inceleyen Path
Analizi teknigi ile YPAAS odlgegine ait path diyagrami olusturulmusur.

Tablo 2. Dogrulayici Faktor Analizi Uyumluluk Degerleri

Uyum indeksleri Iyi Uyum Kabul Edilebilir YPAAS icin Elde
Olgiitleri Uyum Olgiitleri Ed_i_len Uyum
Olgiitleri
x 2 /df (CMIN/DF) 0<y2/df<2 2<y2/df<3 1.9
Root Mean Square Error Of Approximation | 0 <RMSEA <.05| .05<RMSEA <.08 .05
(RMSEA)
Comparative Fit Index (CFI) .97 < CFI <1.00 95 <CFl < .97 .96
Non-Normed Fit Index (NFI) 95 <NFI<1.00 .90 < NFI < .95 .92
Tucker Lewis Index (TLI) 95<TLI<1.00 90 <TLI<.95 .95
Goodness of Fit Index (GFI) 95 <GFI<1.00 90 <GFI <.95 .95
HOELTER .05=189 kisi
.01= 212 kisi
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Giivenirlilik Analizleri

I¢ tutarhbk analizi (Cronbach alpha): Olcegin her bir maddesinin kendi iginde aym
tutumu OSl¢tiigiiniin belirlenmesi gerekir. Bunun i¢in en uygun yol Cronbach Alpha gilivenirlik
katsayisinin hesaplanmasidir. Cronbach alfa i¢ tutarlilik katsayisi olgekte yer alan madde
varyanslarinin toplaminin, genel varyansa orani ile bulunan bir degerdir. Bu deger 0 ile 1
arasindadir (Erdogan et al., 2020). YPAAS’1n Cronbach alfa degerinin 6l¢ek toplami i¢in 0.85,
Pozitif alt boyut i¢in 0.80, Negatif alt boyut i¢in 0.68 oldugu belirlendi.
SONUC ve ONERILER

Olgegin Tiirkge’ye uyarlanmis halinin orjinal yapisina uygun oldugu, faktdr yapismin ve
madde sayisinin degismedigi belirlendi. Cronbach alpha degerine gore dlgek toplaminin ve
pozitif tutum alt boyutunun yiiksek giivenirlige sahip oldugu, negatif tutum alt boyutunun ise
giivenilir oldugu belirlendi. Olgegin Tiirkge versiyonunun gegerli ve giivenilir oldugu
belirlendi. Olgegin cocuklarin fiziksel aktivite ile ilgili tutumlarmi belirlemek amactyla
kullanilmas1 6nerilmektedir.
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I
PRP KAYNAKLI EKSOZOMLARIN ROLU VE PRE-KLINiK UYGULAMALARI
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Mersin Universitesi, Saglik Bilimleri Enstitiisii, Kok Hiicre ve Rejeneratif Tip Anabilim Dali
ORCID ID: 0000-0003-1837-6754

Ozet

Platelet bakimindan zengin plazma (PRP), taze tam kandan santrifiijleme ile elde edilen yiiksek
konsantrasyonda trombosit karigimidir. PRP, otolog biiylime faktorii ve sitokinleri igerir.
Trombositlerde tanimlanan temel sitokinler, Transformasyon Biiylime Faktorii-b (TGF-b),
trombosit kaynakli biiyiime faktorii (PDGF), temel fibroblast biiyiime faktorii (bFGF), damar
endotelyal biiyiime faktorii (VEGF) ve endotelyal hiicre biiyiime faktoriidiir. Bu dogal
sitokinler "normal" biyolojik oranlarda bulunur ve proliferasyon, hiicre farklilasmasi ve
anjiyogenez gibi 6nemli roller oynar. PRP, kronik tendinit, osteoartrit, kronik yaralar ve estetik
cerrahilerde onarim 6zelligine ve diyabetik ayak yarasi olan hastalarda yara iyilesmesi tizerinde
olumlu etkilere sahiptir. Bu avantajlara ragmen, PRP uygulamalarinin siirlamasi otolog
trombosit gereksinimidir. Ekzosomlar, multivezikiiler endozomlardan (MVB) kaynaklanan bir
tiir ekstraseliiler vezikiillerdir (EV’ler). PRP kaynakli eksozomlar trombositlerden ekstraseliiler
salinim yoluyla disariya salinir. Eksozomlar diisiik immiinojenite, kolay depolama, stabilite,
kolay seri tiretim ve kontrol edilebilirlik 6zelliklerine sahiptir. Ekzosomlarin immiinojenite
veya tlimdrojenisite gibi belirgin olumsuz etkileri olmadigi igin, diyabetik yara iyilesmesinde,
mezenkimal kok  hiicrelerin  ¢ogalmasi ve goclinde, immun regiilasyonda, doku
rejenerasyonunda, kronik kutandz yaralarin yeniden epitelizasyonunu tesvik etmede potansiyel
etkiler gostermistir. PRP kaynakli eksozomlar endotel hiicrelere uygulandiginda anjiyogenez
ve doku rejenerasyonunda etkili oldugu goriilmiistiir. Yapilan bir ¢alismada PRP kaynakli
eksozomlarin kikirdak defekti onarimini ve tip II kollajen olusumunu destekleyebilecegini ve
PRP-exos'un destekleyici etkisinin PRP'den 6nemli 6lgiide daha iyi oldugunu gosterdi. Son
caligmalar PRP ekzosomlarinin kronik cilt yaralarinin yeniden epitelizasyonu, osteonekroz ve
osteoartritte apoptozis inhibisyonu, retinal Muller hiicrelerinde fibrojenik aktivite veya dermal
kil papilla hiicrelerinin indiiksiyonu gibi ¢esitli rejenerasyonla ilgili hiicresel ve doku tepkilerini
destekledigine ve kas yaralanmalarinin ve omurlar arasi1 disk dejenerasyonunun tedavisinde
olumlu etkiler gosterdigine dair kanitlar saglamistir.

Anahtar kelimeler: PRP, eksozom, preklinik, trombosit.
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FUNCTION OF PRP-DERIVED EXOSOMES AND PRE-CLINICAL APPLICATIONS

Abstract

Platelet-rich plasma (PRP) is a highly concentrated mixture of platelets obtained by
centrifugation of fresh whole blood. PRP contains autologous growth factors and cytokines.
The main cytokines identified in platelets are transforming growth factor-b (TGF-b), platelet-
derived growth factor (PDGF), basic fibroblast growth factor (bFGF), vascular endothelial
growth factor (VEGF), and endothelial cell growth factor. These natural cytokines are present
in "normal” biological ratios and play important roles such as proliferation, cell differentiation,
and angiogenesis. PRP has repair properties in chronic tendonitis, osteoarthritis, chronic
wounds, and aesthetic surgeries, and has positive effects on wound healing in patients with
diabetic foot wounds. Despite these advantages, the limitation of PRP applications is the
requirement for autologous platelets. Exosomes are a type of extracellular vesicles (EVS)
originating from multivesicular endosomes (MVB). PRP-derived exosomes are released from
platelets via extracellular release. Exosomes have the characteristics of low immunogenicity,
easy storage, stability, easy mass production and controllability. Since exosomes have no
obvious adverse effects such as immunogenicity or tumorigenicity, they have shown potential
effects in diabetic wound healing, proliferation and migration of mesenchymal stem cells,
immune regulation, tissue regeneration, and promotion of re-epithelialization of chronic
cutaneous wounds. PRP-derived exosomes were found to be effective in angiogenesis and
tissue regeneration when applied to endothelial cells. A study showed that PRP-derived
exosomes could promote cartilage defect repair and type Il collagen formation, and the
supporting effect of PRP-exos was significantly better than PRP. Recent studies have provided
evidence that PRP exosomes promote various regeneration-related cellular and tissue
responses, such as re-epithelialization of chronic skin wounds, inhibition of apoptosis in
osteonecrosis and osteoarthritis, fibrogenic activity in retinal Muller cells or induction of dermal
hair papilla cells, and have shown positive effects in the treatment of muscle injuries and
intervertebral disc degeneration.

Keywords: PRP, exosome, preclinical, platelet.
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Ozet

Inflamasyon bir ¢ok hastalig1 tetiklemekte, kronik hastaliklar ve otoimmun bozukluklarla
birlikte ortaya ¢iktiginda 6liimciil olabilmektedir. Bir¢ok anti-iflamatuar ajan, arasidonik asit
metabolizmasinin siklooksijenaz (COX) yolagmin potansiyel inhibitdrleridir. Inflamasyonla
iliskili steroid ve non-steroid anti-iflamatuar ajanlar (NSAID) bulunmaktadir ancak bu ajanlar
O0dem ve agr1 gibi yan etkilere neden olur. Bunun yani sira NSAID'ler bobrek ve karaciger
toksisitesi, metabolik bozukluklar ve arteriyel hipertansiyon veya tip 2 diabetes mellitus gibi
ciddi yan etkilere neden olur. Genis bir biyolojik aktivite spektrumuna sahip olan ve imin
grubunu igeren Schiff bazi (SB) gibi yeni gelistirilen ajanlar bu yan etkilerin istesinden gelmeyi
hedeflemektedir. SB en yaygin kullanilan organik bir bilesiktir. SB antibakteriyel, antioksidan,
antiviral, antifungal, ve antiproliferatif etkilere sahiptir ve aminoasit sentezinde rol alirlar.
Ayrica bakir, cinko, kobalt, nikel, alliminyum, rutenyum, vanadyum gibi farkli metal
komplekslerle konjuge olabilmektedir. Bu sayede genis farmakolojik etkilere sahiptir. 4-
dimetilamin benzaldehitten olusan SB antibakteriyel aktivite gdsterdigi bildirilmistir. J774
makrofajlari tizerinde SB bilesiklerinin sitotoksik etkisi oldugu, nitro SB’nin inflamatuar iliskili
hastaliklarin tedavisi igin gii¢lii bir aday oldugu ileri siiriilmiistiir. Farkli aromatik aldehitlerin
kullanildig1 SB analoglarinin, albino farelerde olusturulan inflamasyon iizerinde etkili oldugu
one siiriilmiistiir. SB, diclofenak sodyumuna kiyasla karrageenan ile indiiklenmis sigcan
o0deminde 6nemli anti-inflamatuar etki gosterdigi, Amateisosteres SB'lerin, anti-inflamatuar ve
analjezik 6zellikte oldugu goriilmiistiir. Cr(IIT), Mn(II), Fe(III), Co(II), Ni(II), Cu(IT) ve Cd(II)
ile SB bilesiklerinin koordinasyon kompleksleri olusturmast COVID-19 ile basa ¢ikmada etkili
oldugu one siiriilmektedir. Insan viicudundaki iltihaplar1 tedavi etmek icin daha fazla SB
bilesiklerinin potansiyelini kesfetmek adina daha fazla calismaya ihtiyag vardir.

Anahtar Kelimeler: Makrofaj, schiff bazi, inflamasyon, toksisite.
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ANTI-INFLAMMATORY EFFECTS OF SCHIFF BASE ON MACROPHAGE CELL

LINE
Abstract

Inflammation triggers many diseases and can be fatal when it occurs together with chronic
diseases and autoimmune disorders. Many anti-inflammatory agents are potential inhibitors of
the cyclooxygenase (COX) pathway of arachidonic acid metabolism. There are steroid and non-
steroidal anti-inflammatory agents (NSAIDs) that are associated with inflammation, but these
agents cause side effects such as edema and pain. In addition, NSAIDs cause serious side effects
such as kidney and liver toxicity, metabolic disorders and arterial hypertension or type 2
diabetes mellitus. Newly developed agents such as Schiff base (SB), which has a wide spectrum
of biological activity and contains the imine group, aim to overcome these side effects. SB is
the most widely used organic compound. SB has antibacterial, antioxidant, antiviral, antifungal,
and antiproliferative effects and plays a role in amino acid synthesis. It can also be conjugated
with different metal complexes such as copper, zinc, cobalt, nickel, aluminum, ruthenium,
vanadium. In this way, it has broad pharmacological effects. SB, consisting of 4-dimethylamine
benzaldehyde, has been reported to exhibit antibacterial activity. It has been suggested that SB
compounds have a cytotoxic effect on J774 macrophages, and nitro SB is a strong candidate for
the treatment of inflammatory-related diseases. It has been suggested that SB analogs using
different aromatic aldehydes are effective on inflammation in albino mice. SB has been
observed to have significant anti-inflammatory effects on carrageenan-induced rat edema
compared to diclofenac sodium, and Amateisosteres SBs have anti-inflammatory and analgesic
properties. It is suggested that the formation of coordination complexes of SB compounds with
Cr (1), Mn (11), Fe (111), Co (1), Ni (11), Cu (11) and Cd (11} is effective in coping with COVID-
19. Further studies are needed to explore the potential of more SB compounds to treat
inflammation in the human body.

Keywords: Macrophage, schiff base, inflammation, toxicity.
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ABSTRACT

Oxidative stress plays a crucial role in fetal and maternal health during pregnancy. It can
directly or indirectly cause various fetal conditions, including brain ischemia, hypoxia,
premature birth, retinopathy, birth defects, macrosomia, and intrauterine growth restriction
(IUGR). This work aims to synthesize current knowledge on the impact of oxidative stress on
placental function and pregnancy-related disorders. The methodology involves a
comprehensive analysis of scientific articles sourced from reputable databases, including
PubMed, Science Direct, and Web of Science.In pregnant women, oxidative stress is associated
with gestational hypertension, hyperemesis gravidarum, gestational diabetes, and pre-
eclampsia, which can lead to placental DNA damage and dysfunction. Under physiological
conditions, the body tightly regulates the increase in reactive oxygen species (ROS) through
two types of defense mechanisms. Enzymatic defenses include glutathione reductase,
glutathione peroxidase, superoxide dismutase and non-enzymatic defenses comprise
glutathione, ubiquinone, vitamins E and C, flavonoids, and minerals such as zinc and selenium.
However, excessive accumulation of ROS can lead to placental underdevelopment and
dysfunction, compromising the supply of oxygen and nutrients to the fetus. A deep
understanding of the mechanisms by which oxidative stress influences pregnancy disorders
opens promising perspectives for the development of targeted preventive and therapeutic
strategies. The judicious use of antioxidants, optimization of maternal nutrition, and the
development of early biomarkers of oxidative stress could constitute effective approaches to
improve pregnancy outcomes.

Keywords: Oxidative stress, Placenta, Pregnancy disorders, Reactive oxygen species
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OZET

Bu calisma, yapay zekd (YZ) algoritmalarinin hastane iliskili basing yaralanmalarinin
onlenmesi ve yonetiminde sagladig1 avantajlar1 incelemektedir. YZ algoritmalarmin biiyiik ve
degisken veri kiimelerini isleyebilme yetenegi, risk faktorlerinin karmasik iliskilerini daha
dogru bir sekilde degerlendirme imkani sunar. Bu teknoloji, kisisellestirilmis tedavi planlar
olusturarak riski yiiksek hastalar1 erken tespit eder, tedavi etkinligini artirir ve bakim
maliyetlerini diigtiriir. Elektronik saglik kayitlar1 (EHR) wverilerini kullanarak yapilan
modellemeler, yogun bakim iinitelerinde basing yaralanmalarini1 daha hizli ve dogru bir sekilde
tespit etmeyi saglar. Yapilan caligmalar, YZ ile gelistirilen modellerin Braden dl¢egine kiyasla
basing yaralanmalarini daha i1yi tahmin edebildigini gostermektedir. Ayrica, YZ destekli
sistemlerin hemsirelerin klinik karar verme siireclerini iyilestirerek, erken miidahale ve 6nleyici
tedbirlerin alinmasini1 kolaylastirdig: belirtilmistir. Hemsirelerin bu sistemleri kullanmaya
yonelik olumlu tutumlart ve elde edilen olumlu sonuclar, YZ'nin klinik uygulamalarda
benimsenmesini tesvik etmektedir. Bu derlemede, YZ tabanli sistemlerin erken risk tahmini ile
riskli hastalar1 tespit etmedeki avantajlar1 ve bu teknolojilerin basing yaralanmalarinin
onlenmesi ve tedavisinde hemsire bakimini nasil iyilestirdigi ve genel saglik hizmetlerine nasil
katk: sagladig1 incelenecektir.

Anahtar Kelimeler: Basing Yaralanmalari, Elektronik Saglik Kayitlari, Klinik Karar Destek
Sistemleri, Yapay Zeka Algoritmalari

CONTRIBUTION OF ARTIFICIAL INTELLIGENCE TO NURSING CARE IN THE
PREVENTION AND TREATMENT OF PRESSURE INJURIES

ABSTRACT
This study examines the advantages of artificial intelligence (Al) algorithms in the prevention
and management of hospital-associated pressure injuries. The ability of Al algorithms to

process large and variable data sets provides the opportunity to evaluate complex relationships
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of risk factors more accurately. This technology creates personalized treatment plans, identifies
high-risk patients early, increases treatment efficiency, and reduces care costs. Modeling using
electronic health records (EHR) data allows for faster and more accurate detection of pressure
injuries in intensive care units. Studies show that models developed with Al can better predict
pressure injuries compared to the Braden scale. In addition, it has been stated that Al-supported
systems improve nurses' clinical decision-making processes, facilitating early intervention and
preventive measures. Nurses' positive attitudes towards using these systems and the positive
results obtained encourage the adoption of Al in clinical practices. This review examines the
advantages of Al-based systems in early risk estimation and detection of at-risk patients, and
how these technologies improve nursing care in the prevention and treatment of pressure
injuries and contribute to general health services.
Keywords: Pressure Injuries, Electronic Health Records, Clinical Decision Support Systems,
Artificial Intelligence Algorithms
Giris

Yapay zeka, bilgisayarlarin beyin islevlerini matematiksel olarak taklit ederek karmasik
sorunlar1 ¢dzmesini saglar. Bu yontem, saglik hizmetlerinde genis bir uygulama alani bulmustur
(Yilmaz vd., 2021). Ozellikle basing yaralanmalar1 gibi karmasik ve c¢ok faktorlii saglik
sorunlarinin yonetiminde yapay zeka teknolojileri, hemsirelik bakim1 ve genel hasta yonetimi
stireglerinde devrim yaratma potansiyeline sahiptir (Anderson vd., 2021; De Silva vd., 2021,
Shi vd., 2019; Tehrany vd., 2023). Geleneksel yontemlerle degerlendirilemeyen biiyiik ve
degisken veri kiimelerini isleyebilme yetenegi, YZ'nin saglik hizmetlerinde 6nemli
iyilestirmeler saglayabilecegini gostermektedir (Anderson vd., 2021; Tehrany vd., 2023). Bu
derlemede, YZ tabanli sistemlerin erken risk tahmini ile riskli hastalar1 tespit etmedeki
avantajlar1 ve bu teknolojilerin basing yaralanmalarinin onlenmesi ve tedavisinde hemsire
bakimini nasil iyilestirdigi ve genel saglik hizmetlerine nasil katki sagladig1 incelenecektir.
Basin¢ Yaralanmalar

Basing yaralanmasi, ciltte ve altindaki yumusak dokularda meydana gelen lokalize
yaralanmalardir (Edsberg vd., 2022; Mervis & Phillips, 2019). Bu tiir yaralanmalar, basing,
stirtiinme veya her ikisinin bir araya gelmesiyle meydana gelir (Song vd., 2021; Zhou vd.,
2023). Basing yaralanmalarinin olusumunda ¢esitli risk faktorleri bulunmaktadir. Hareket
kabiliyetinin kisitli olmasi, cilt sagligi, perfiizyon, dolasim, oksijenasyon, nem ve g¢evresel
kosullar gibi faktorler, basing yaralanmasi riskini artiran temel etkenlerdir (Mortada vd., 2020;
Tehrany vd., 2023).
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Y ogun bakim iinitelerinde basing yaralanmalarinin gelisimi, bir¢ok karmasgik risk faktoriiniin
bir araya gelmesiyle meydana gelir. Bu faktorler arasinda uzun siireli mekanik ventilasyon,
vazopresOr kullanimi, sedasyon, biling degisikligi, hareketsizlik, uzun siireli yogun bakim
yatisi, yetersiz beslenme, diyabetes mellitus, kardiyovaskiiler hastalik ve hipotansiyon yer
almaktadir (Barghouthi vd., 2023; Cramer vd., 2019a; Dweekat vd., 2023; Haesler, 2019).
Yetersiz beslenme, doku iyilesmesini geciktirirken; hareketsizlik, cilt lizerinde stirekli basing
olusturarak kan akigini engeller. Ayrica, uzun siire yatakta kalmak, basing yaralanmasi riskini
10 kat artirir (Miller vd., 2019).

Basing yaralanmalari, 6nlenebilir olmalarina ragmen, hastanede tedavi goren hastalar i¢in
hala ciddi bir saglik sorunu olmaya devam etmektedir (Anderson vd., 2021; Mortada vd., 2020;
Song vd., 2021; Toffaha vd., 2023). Hastanede kalis siirecinde basing yaralanmasi riski, bir
araba kazas1 gegirme riskinin ti¢ katidir, bu da konunun ciddiyetini vurgulamaktadir (Zahia vd.,
2020). Basing yaralanmalari, hastane ortaminda 6zellikle yogun bakim {initelerinde yaygin
olarak karsilasilan ve ciddi komplikasyonlara yol a¢abilen bir sorundur (Caner vd., 2022; Miller
vd., 2019). Diinya genelinde yapilan ¢alismalarda, basi yaralanmasi prevalansinin %4 ile
%53,2 arasinda degistigi, yogun bakim {initelerinde ise bu oranin %6,8 ile %59,2 arasinda
oldugu belirlenmistir (Biger vd., 2019; Labeau vd., 2021; Sardo vd., 2023; Ut T Bui, 2023).
Tirkiye'de yapilan arastirmalarda, hastane iligkili basi yaralanmasi prevalansinin  %3,3 ile
%20,5 arasinda degistigi, yogun bakim {initelerinde ise %10,9 ile %56,8 arasinda oldugu
saptanmistir (Araujo vd., 2020; Biger vd., 2019; Cor & Soysal, 2024; Kiraner & Kaya, 2021;
Yankin & Yildirim, ty.; Yilmaz vd., 2021). Ayrica, yeni basi yaralanmasi vakalarinin
insidansinin %1,9 ile %17,5 arasinda degistigi rapor edilmistir (Biger vd., 2019; Tokgéz &
Demir, 2010; Yilmaz vd., 2021). Bu veriler, hastane ortaminda basi yaralanmalarinin
yayginligini ve ciddiyetini ortaya koymaktadir (Aslan & Kant, 2023; Cor & Soysal, 2024).
Hemsirelerin Basin¢ Yaralanmalarim Onlemedeki Kritik Rolii

Hemsirelerin, basing yaralanmalarinin 6nlenmesi ve yonetiminde kritik bir rolii vardir.
Hastalarin viicut basincini azaltmak ve basing noktalarini degistirmek i¢in diizenli pozisyon
degistirme, basinci azaltan 6zel yatak ve yastiklarin kullanimi, cildin temiz ve kuru tutulmasi
ve nemlendirici kremlerle cilt biitlinliigiiniin korunmasi1 gibi dnlemler alinmas1 gerekmektedir
(Tehrany vd., 2023). Ayrica, iyi beslenme ve yeterli sivi alimi, cilt saghigi ve iyilesme siireci
icin kritiktir. Diizenli olarak yapilan cilt muayeneleri ve yiiksek riskli hastalarin izlenmesinde
son derece dnemli olan giivenilir risk degerlendirme araclarinin kullanimi, hayati 6nem tagir

(Tehrany vd., 2023).
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I
Florence Nightingale, 1859'da "Eger bir hasta yatak yaras1 ¢ekiyorsa, bu genellikle hastaligin

degil, hemsirelik hatasinin sonucudur" demistir (Toffaha vd., 2023). Gegmiste, basing
yaralanmalarinin 6nlenmesi ve yoOnetiminin, hemgirelerin uyguladigi bakim ve Onleme
stratejileri ile dogrudan iliskili oldugu diisiiniilmekteydi (Song vd., 2021; Tehrany vd., 2023).
Ancak giiniimiizde, basing yaralanmalarinin ortaya ¢ikmasinin yalnizca hemsirelik bakiminin
bir eksikligi olmadigi, ayn1 zamanda genel saglik sisteminin de bir basarisizligi oldugu
distiniilmektedir. Bu durum, sorumlulugun sadece hemsirelerde olmadigin1 acgik¢a
gostermektedir (Li vd., 2020; Shi vd., 2019). Basing yaralanmalarinin insidansini ve
prevalansini azaltmak i¢in hemsireler disinda multidisipliner bir is birligi yapilmasi gerekliligi
vurgulanmaktadir (Shi vd., 2019). Bu baglamda, basin¢ yaralanmalarinin ydnetimi ve
onlenmesinde multidisipliner ekiplerin etkin rol almasi ve klinik karar verme siirecinin
kalitesinin artiritlmasi biiyiik 6nem tasimaktadir (Araujo vd., 2020).
Risk Degerlendirme Yontemleri ve Yapay Zeka Destekli Coziimler

Basing yaralanmalarini 6nlemek igin, Ulusal Basing Yaralanmasi Danisma Paneli
(NPIAP), Avrupa Basing Ulseri Danisma Paneli (EPUAP) ve Pan Pasifik Basing Yaralanmasi
Ittifak1 (PPPIA), diizenli olarak klinik uygulama rehberleri yayimlamaktadir (Zahia vd., 2020).
Bu rehberler, hastane iligkili bas1 yaralanmalarin1 6nlemenin ilk adimi olarak, risk faktorlerini
ve yiiksek risk altindaki hasta gruplarini tanimlamanin 6nemini vurgulamaktadir (Anderson vd.,
2021; Cramer vd., 2019a; Mervis & Phillips, 2019; Sardo vd., 2023; Zahia vd., 2020).
Rehberlere gore, hastalarin basing yaralanmasi risk degerlendirmesi yapilirken kanita dayali ve
gecerliligi kanitlanmis risk degerlendirme yontemleri kullanilmahidir (Zahia vd., 2020).
Literatiirdeki bulgular, hemsirelerin basing yaralanmalarinin erken risk tespiti ve Onleyici
tedbirlerin uygulanmasi icin siklikla geleneksel yontemlerden yararlandigini géstermektedir
(Ciris Yildiz vd., 2020; Yankin & Yildirim, t.y.).

Basing yaralanmalarinin 6nlenmesi ve yonetimi amaciyla yararlanilan geleneksel yontemler
arasinda yaygin olarak kullanilan Braden, Norton ve Waterlow 6l¢ekleri gibi risk degerlendirme
araglar1 bulunmaktadir; bu yontemler arasinda en sik kullanilan ise Braden 6l¢egidir (Toffaha
vd., 2023). Ancak, bu yéntemlerin ¢esitli eksiklikleri bulunmaktadir. Ornegin, hemsireler bu
yontemleri uygularken belirli risk faktorlerine odaklanirken diger 6nemli faktorleri goz ardi
edebilirler. Baglangicta belirli hasta gruplarinda gelistirilen bu 6lgekler, farkli popiilasyonlarda
ayni dogruluk ve gegerliligi gostermeyebilirler (Reese vd., 2024; Zahia vd., 2020). Ayrica
olgekler, hastanin durumundaki dinamik degisiklikleri yeterince yansitmayabilir, bu da hastanin
risk diizeyindeki ani degisikliklerin gézden kagmasina neden olabilir. Bu yontemler genellikle

risk faktorlerini bagimsiz olarak degerlendirir ve bu faktorler arasindaki karmasik iliskiyi
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yeterince dikkate alamazlar. Olgeklerin dogru ve tutarli bir sekilde uygulanmasi igin saglhk
personelinin iyi egitilmis olmas1 gerekir. Egitim eksiklikleri, 6lgeklerin yanlhs kullanilmasina
veya yorumlanmasina yol agabilir (Song vd., 2021).

Geleneksel risk degerlendirme yoOntemleri saglik personelinin is yiikiinii artirarak diger
onemli gorevlerin aksamasina neden olabilir; ayrica, bu yontemler veri girisinde hatalara ve
eksikliklere yol agabilir (Anderson vd., 2021; Song vd., 2021). Ayrica, 6lgekler hemsirelerin
kisisel yeteneklerine ve 6znel yargilarina biiyiik 6lgiide baghdir; bu da degerlendirmelerde
tutarsizliklara neden olabilir (Dweekat vd., 2023; Moore & Patton, 2019; Toffaha vd., 2023,
Zahia vd., 2020). Bu eksiklikler, saglik sistemlerinin geleneksel basing yaralanmasi 6lgekleri
yerine, daha duyarli ve kesin sonuglar sunan tahmine dayali algoritmalar1 kullanmasi
gerektigini gostermektedir (Padula vd., 2024). Bu nedenle, aragtirmacilar Yapay Zeka gibi ek
risk faktorlerini igeren daha geligmis risk tahmin modellerine yonelmektedir (Padula vd., 2024;
Song vd., 2021; Toffaha vd., 2023).

Yapay zeka (YZ), basing yaralanmasi risk faktorlerinin karmasik iliskilerini ve bagimsiz
etkilerini daha dogru bir sekilde degerlendirebilir (Anderson vd., 2021; De Silva vd., 2021; Shi
vd., 2019; Tehrany vd., 2023). Bu teknoloji, basing yaralanmalarinin 6nlenmesi ve yonetiminde
kisisellestirilmis tedavi planlar1 olusturmayi, yiiksek riskli hastalari erken tespit etmeyi, tedavi
etkinligini artirmay1 ve bakim maliyetlerini diistirmeyi saglar (Anderson vd., 2021; Araujo vd.,
2020; Padula vd., 2024; Tehrany vd., 2023). YZ algoritmalari, genis ¢apli hasta verilerini analiz
ederek riskleri ve erken belirtileri saptayabilir, tedavi onerileri sunabilir ve verilerin analiziyle
kaliteyi iyilestirebilir (Anderson vd., 2021; Padula vd., 2024).

Belirtilen yenilikler, basing yaralanmalarinin 6nlenmesi ve tedavisinde yeni bir donemi
baglatarak saglik hizmetlerinin gelecegini sekillendirebilir (Anderson vd., 2021; Tehrany vd.,
2023). Ornegin yapilan bir ¢aligmada, Braden olgegine kiyasla 24 saat icinde basing
yaralanmalarini daha i1yi tahmin eden bir model gelistirilmistir. Bu model, elektronik saglik
kayitlar1 (EHR) verilerini kullanarak, yogun bakim iinitesine kabul edilen hastalar1 otomatik
olarak basing yaralanmasi riski agisindan tarayabilir. EHR tabanli bu model, hemsirelerin
hastalar1 daha hizli ve dogru bir sekilde degerlendirmesine yardimci olarak, basing
yaralanmalar1 insidansin1 azaltmada ve bakim kalitesini artirmada etkili olabilir (Cramer vd.,
2019b). Yilmaz ve ark. (Yilmaz vd., 2021) tarafindan yapilan bir diger ¢alismada, basing
yaralanmalarinin tespiti ve smiflandirilmas: icin gelistirilen bir yapay zeka modelinden
bahsedilmektedir. Bu model, %97 basar1 oraniyla basing yaralanmalarini tespit ve siniflandirma
yetenegine sahiptir Benzer sekilde, Cho ve ark. (Cho vd., 2013), hastane kaynakli basing

yaralanmalarin1 tahmin etmek amaciyla bir yapay zeka modeli kullanarak bir karar destek
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sistemi gelistirmistir. Bu modelin kullanimiyla, hastane kaynakli basin¢ yaralanmasi riski
onemli Ol¢iide azalmis ve yogun bakim tnitesinde kalis siiresi 2,5 giin kisalmistir. Yapay zeka
ile gelistirilmis bu risk tahmin modelinin sonuglari, hastane kaynakli basing yaralanmalarinin
prevalansinda on katin iizerinde bir azalma ile beraber yogun bakim iinitesinde (YBU) kalis
stiresinde kayda deger bir azalma saglamistir (Cho vd., 2013).

Yapay Zeka ile Basin¢ Yaralanmalarinin Onlenmesi ve Hemsire Bakiminin Iyilestirilmesi

Yapay zeka (YZ) teknolojileri, bilgisayarlarin beyin islevlerini matematiksel olarak taklit
ederek karmasik sorunlart ¢ozme yetenegi ile saglik hizmetlerinde devrim yaratma
potansiyeline sahiptir (Anderson vd., 2021; Tehrany vd., 2023). Basing yaralanmalar1 gibi
karmasik ve ¢ok faktorli saglik sorunlarinin yonetiminde, YZ algoritmalar1 hemsirelik bakimi
ve genel hasta yonetimi siire¢lerinde 6nemli iyilestirmeler saglamaktadir (Anderson vd., 2021;
De Silva vd., 2021; Shi vd., 2019; Tehrany vd., 2023). YZ'nin saglik hizmetlerinde genis bir
uygulama alani bulmasi, biiyilk ve degisken veri kiimelerini isleyebilme yeteneginden
kaynaklanmaktadir (Yilmaz vd., 2021). YZ algoritmalari, basing yaralanmasi risk faktorlerinin
karmasik iligkilerini ve bagimsiz etkilerini daha dogru bir sekilde degerlendirebilir. Bu
teknoloji, kisisellestirilmis tedavi planlar1 olusturarak riski yliksek hastalar1 erken tespit eder,
tedavi etkinligini artirir ve bakim maliyetlerini diisiiriir (Anderson vd., 2021; Padula vd., 2024;
Tehrany vd., 2023). Yapay zeka algoritmalari, saglik hizmetlerinin bir¢ok alaninda devrim
yaratmis ve bakim siireglerinde 6nemli iyilestirmeler saglamustir. Ozellikle yogun bakim
iinitelerinde basing yaralanmalarinin erken risk degerlendirmesi, hemsirelik bakimi agisindan
kritik bir alan olup, bu teknolojiler sayesinde biiyiik ilerlemeler kaydedilmistir (Tehrany vd.,
2023; Yilmaz vd., 2021).

Yapay zeka, biiylik miktarda hasta verisini analiz ederek basin¢ yaralanmalarinin erken
belirtilerini hizli ve dogru bir sekilde belirleyebilir. Bu, klinisyenlerin erken miidahale etmesini
saglayarak yaralarin kotii prognozunu 6nleyebilir (Anderson vd., 2021; Padula vd., 2024;
Tehrany vd., 2023). Yapay zeka algoritmalar1 sayesinde, hemsireler basing yaralanmasi riski
tastyan hastalar1 gilivenilir bir sekilde erken teshis edebilir. Bu sayede, hastalarin durumunu
daha yakindan izleyebilir ve probleme yonelik bakim planlari olusturarak zamaninda 6nleyici
tedbirler alabilirler (Anderson vd., 2021; Padula vd., 2024; Zahia vd., 2020).

Yapay zeka, hastanin tibbi gegmisine ve fiziksel durumuna dayali kisisellestirilmis tedavi
planlar1 gelistirebilir (Tehrany vd., 2023). Bu, tedavinin etkinligini artirir ve komplikasyon
riskini azaltir. Hemsireler, bu planlar1 uygulayarak hastalarin bireysel ihtiyaglarina daha iyi
cevap verebilir ve bakim kalitesini yiikseltebilir (Tehrany vd., 2023). Ayrica, YZ algoritmalari,

basing yaralanmasi riski yiiksek olan hastalar1 belirleyerek kaynaklar1 daha etkin bir sekilde
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tahsis etmeye yardimci olur. Bu, bakim maliyetlerini diisiiriir ve yliksek riskli hastalara daha
fazla dikkat gésterilmesini saglar (Cramer vd., 2019b; Tehrany vd., 2023).

YZ, hasta verilerini analiz ederek klinisyenlere tedavi onerileri sunabilir. Hemsireler, bu
karar destek sistemleri sayesinde daha bilingli ve giivenli tedavi kararlar1 alabilir, bu da hasta
bakimimni optimize eder. Ornegin, bir hastanin verileri analiz edildiginde, algoritma hastanin
yuksek risk altinda oldugunu belirler ve hemsirelere bildirir. Hemsireler, bu erken risk tespiti
sayesinde hemen miidahale ederek hastanin pozisyonunu degistirir, 6zel basing azaltici yataklar
kullanir ve cilt bakimina 6zen gosterir (Tehrany vd., 2023).

Sonu¢

Yapay zeka tabanli sistemler, basin¢ yaralanmalarinin 6nlenmesi ve tedavisinde hemsire
bakimimni biiylik dlclide iyilestirebilir. YZ algoritmalari, hasta verilerini analiz ederek erken
belirtileri hizl1 ve dogru sekilde belirler, bu da hemsirelerin hastalar1 yakindan izlemelerini ve
kisisellestirilmis tedavi planlart olusturmalarini saglar. Ayrica, YZ, yiiksek riskli hastalar
belirleyerek kaynaklar etkin kullanmaya ve bakim maliyetlerini diisiirmeye yardimci olur. Bu
teknolojiler, hemsirelerin klinik kararlarini destekleyerek hasta bakim kalitesini artirir ve basing
yaralanmalarmin kétii prognozunu onleyebilir. Yapay zeka tabanli sistemlerin genis ¢apta
benimsenmesi, hemsirelik bakiminda devrim yaratabilir ve hasta sonuglarini iyilestirebilir.
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SAGLIK CALISANLARINDA CAM TAVAN SENDROMU LITERATUR
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OZET

Toplum yapisinin degismesi ile birlikte is giicii yapist da degisiklik gostermektedir. Bu
degisiklikler ile birlikte {ilkemizde ve diinyamizda kadinlarin ¢aligma hayatindaki rolii gittikce
artis gostermektedir. Ozellikle son yillarda kadmlar egitim seviyelerindeki artis ile sosyal
yasamini gelistirmek, aile hayatina maddi olarak destek saglamak ve ekonomik 6zgiirliigiinii
ele almak gibi nedenlerle ¢calisma hayatinda daha aktif rol almaya baslamislardir. Kadinlarin
caligma hayatinda fayda saglamasina ragmen daha c¢ok alt diizey kadrolarda oldugu ve iist diizey
yonetim kadrolarinda yeterince yer almadiklar1 goriilmektedir. Is hayatinda kadin ve erkek
caligsanlarin esit ¢alisma sartlar1 ve kariyer imkanlarina sahip olmasi gerekirken giiniimiizde
halen istenilen seviyeye gelinmemistir. Kadinlarin kariyer hayatinda ilerlemesini engelleyen
bireysel, orgiitsel ve toplumsal goriinmeyen, agik¢a ifade edilmeyen ve yazili olmayan
engellilerin hepsi “cam tavan” olarak nitelendirilir. Saglik hizmetleri sunucularinin biiyiik bir
cogunlugu kadinlar calisanlardan olustugundan saglik hizmetleri agisindan cam tavan
sendromu 6nem arz etmektedir. Bu ¢caligmanin amaci konu ile ilgili literatiir taramasi yaparak
“saglik calisanlarinda cam tavan sendromu” hakkinda durum analizi yapmaktir. Bu amaca
ulagmak icin konu ile ilgili Google akademikten 14 Tiirk¢ce 6 yabanci olmak {izere toplamda
yayimlanmis 20 makaleye ve Yoktezden yaymlanmis 5 Tiirkge teze ulagilmig ve incelenmistir.
Incelenen arastirmalardan 15 makale ve 5 tez saglik calisanlart {izerinde yapilmistir. Yapilan
literatiir taramasinda saglik calisanlarinin cam tavan kavraminin kariyerindeki ilerlemeyi ve
giinliik hayatlarim1 etkileyip etkilemedigine bakilmistir. Diinyanin bir¢cok yerinde saglik
caliganlarinda “cam tavan sendromu” kavraminin etkili oldugu sonucuna ulasilmis ve bu
goriinmeyen engeller ile ¢aligmak zorunda oldugu ortaya ¢ikmistir. Bu durumun kadinlarin

yalnizca kariyer hayatini degil giinliik hayatini da 6nemli 6l¢iide etkiledigi gériilmiistiir.

Anahtar Kelimeler: Cam Tavan Sendromu, Kadin Calisanlar, Kariyer Engelleri
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GLASS CEILING SYNDROME IN HEALTH WORKERS LITERATURE REVIEW

ABSTRACT

With the change in the structure of society, the structure of the labor force is also changing.
With these changes, the role of women in working life is increasing in our country and in the
world. Especially in recent years, women have started to take a more active role in working life
for reasons such as improving their social life with the increase in their education levels,
providing financial support to family life and taking over their economic freedom. Despite the
benefits of women in working life, it is seen that they are mostly in lower level positions and
are not sufficiently involved in senior management positions. While male and female
employees should have equal working conditions and career opportunities in business life, it is
still not at the desired level today. Individual, organizational and social invisible, unexpressed
and unwritten barriers that prevent women from advancing in their careers are all described as
“glass ceiling”. Since the majority of health care providers are composed of women employees,
glass ceiling syndrome is important in terms of health services. The aim of this study is to
analyze the situation about “glass ceiling syndrome in healthcare workers” by reviewing the
literature on the subject. In order to achieve this goal, a total of 20 articles published on the
subject, 14 Turkish and 6 foreign articles from Google academy and 5 Turkish theses published
from Yo6ktez were accessed and analyzed. Among the analyzed studies, 15 articles and 5 theses
were conducted on healthcare professionals. In the literature review, it was examined whether
the glass ceiling concept of healthcare professionals affects their career progression and daily
lives. It has been concluded that the concept of “glass ceiling syndrome” is effective in
healthcare professionals in many parts of the world and it has been revealed that they have to
work with these invisible obstacles. It has been observed that this situation significantly affects

not only the career life of women but also their daily lives.

Keywords: Glass Ceiling Syndrome, Women Employees, Career Barriers
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HEMSIRE VE HEMSIRELIK ADAYLARINDA INTERNET BAGIMLILIGI, AKILLI

TELEFON BAGIMLILIGI VE INTERNETTE OYUN OYNAMA BOZUKLUGU
PREVALANSI

Serkan KOKSOY
Burdur Mehmet Akif Ersoy University, Faculty of Health Sciences, Department of Nursing
ORCID 1D:0000-0001-5817-8213

OZET

Son zamanlarda akilli telefon bagimlilig1 (SA), internet bagimlilig1 (IA) ve internette oyun
oynama (IGD) gibi davranigsal bagimliliklar giincel halk sagligi sorunlari arasinda yerini
almistir. Pandemi siirecinde bu sorunlarda cesitli degisimlerin oldugu diistintilmiistiir.
Dolayistyla bu ¢aligmada pandemi stirecinde calisan ve dgrenci hemsirelerdeki son durumun
arastirilmasi amaglanmistir. Bu calisma kesitsel bir ¢alisma olarak tasarlanmustir. Veriler
katilimcilardan Aralik 2021-Kasim 2022 tarihleri arasinda Burdur-Tiirkiye’de toplanmistir.
Veri formu sosyodemografik veri formu, Young’s Internet Addiction Test (YIAT-SF),
Smartphone Addiction Scale (SAS-SV) ve Internet Gaming Disorder (IGDSF9) 6lgeklerinden
olugmaktadir. Veri toplamada online ve yiiz yiize yontem uygulanmistir. Calismaya 368 kisi
katild1 ve 254(%69) 1 kadindi. Yas ortalamasi1 22,4+3,6 yil’di. YIAT ortalamas1 26,18+8,45,
SAS ortalamas1 29,97+£10,91 ve IGD ortalamasi 14,14+5,89 puandi. IGD prevalansi %7,61, IA
prevalanst (YIAT>30) %26,9 ve patolojik internet bagimlist (YIAT>37) %6,3’tii. SA
prevalans1 kadinlarda %26,4, erkeklerde %11,96 kisi olarak hesaplandi. SA i¢in squared
multiple korelasyon 0,696'dir, bu da SA'daki varyansin %70'inin IGD ve IA tarafindan
aciklandigimi  gostermektedir. Calismada IGD ve IA'nmin SA {izerindeki etkisi
degerlendirilmistir. IGD'nin SA tizerindeki etkisi negatif ve istatistiki olarak anlamlidir (b=-
0,115 ve p=0.018). [A'nin SA {izerindeki etkisi pozitif ve istatistiki olarak anlamlidir (b=0,886
ve p<0.001). Calisan ve 6grenim goren hemsirelerde IGD, SA ve IA ortalama ve prevalans
bulgularinda salgin Oncesine, sirasinda ve giiniimiize gére énemli bir degisikligin olmadig:
gozlemlendi. IA’nin SA’y1 etkiledigi belirlendi. Politika belirleyiciler internet ve akilli telefon
kullaniminin faydali yonleri ile ilgili halkr bilgilendirmesi, 6grenim ve calisma hayatindaki
bireylere farkindalik egitimlerinin verilmesi ve teknolojinin etkili kullanilmasi gerektigi
vurgulanmalidir.

Anahtar Kelimeler: Halk Saghgi, Internet Bagimliligi, Internet Oyun Oynama, Saglik

Profesyonelleri, Universite Ogrencileri,
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PREVALENCE OF INTERNET ADDICTION, SMART PHONE ADDICTION AND

INTERNET GAMING DISORDER IN NURSES AND NURSING CANDIDATES
ABSTRACT
Recently, behavioral addictions such as smartphone addiction (SA), internet addiction (1A) and
internet gaming (IGD) have taken their place among current public health problems. It is
thought that there have been various changes in these problems during the pandemic process.
Therefore, this study aimed to investigate the latest situation in working and student nurses
during the pandemic process. This study was designed as a cross-sectional study. Data were
collected from the participants between December 2021 and November 2022 in Burdur,
Tiirkiye. The data form consisted of sociodemographic data form, Young's Internet Addiction
Test (YIAT-SF), Smartphone Addiction Scale (SAS-SV) and Internet Gaming Disorder
(IGDSF9) scales. Online and face-to-face methods were used for data collection. 368 people
participated in the study and 254 (69%) of them were female. The mean age was 22.4+3.6 years.
The mean YIAT score was 26.18+8.45, the mean SAS score was 29.97+10.91 and the mean
IGD score was 14.14+5.89 points. The prevalence of IGD was 7.61%, prevalence of IA
(YIAT>30) was 26.9% and pathological internet addiction (YIAT>37) was 6.3%. The
prevalence of SA was calculated as 26.4% in women and 11.96% in men. The squared multiple
correlation for SA was 0.696, indicating that 70% of the variance in SA was explained by IGD
and IA. In the study, the effect of IGD and IA on SA was evaluated. The effect of IGD on SA
was negative and statistically significant (b=-0.115 and p=0.018). The effect of IA on SA was
positive and statistically significant (b=0.886 and p<0.001). It was observed that there was no
significant change in the mean and prevalence findings of IGD, SA and IA in working and
studying nurses compared to the pre-pandemic, during the pandemic and today. 1A was found
to affect SA. It should be emphasized that policy makers should inform the public about the
beneficial aspects of internet and smartphone use, awareness trainings should be given to
individuals in education and working life, and technology should be used effectively.
Keywords: Public Health, Internet Addiction, Internet Gaming, Health Professionals,
University Students,
1.GIRiS
Son zamanlarda akilli telefon bagimliligi (SA), internet bagimlilig1 (IA) ve internette oyun
oynama (IG) gibi davranigsal bagimliliklar giincel halk saglig1 sorunlar1 arasinda yerini almistir.
American Psychiatric Association's (APA) tarafindan yayinlanan The Diagnostic and Statistical
Manual of Mental Disorders (DSM-5)’da internet ve teknoloji bagimlilig1 ciddiye alinmasi

gereken davranigsal bagimlilik tiirleri arasinda gosterilmistir. Hatta, APA tarafindan internet
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oyun oynama bozuklugu (IGD) i¢in “hakkinda en ¢ok arastirmaya ihtiya¢ duyulan bozukluk”

ve halk saglig1 i¢in ciddi bir tehdit degerlendirmesi yapilmistir (APA, 2013). IA, internette
gecirilen siireye daha fazla ihtiya¢ duyulmasi ve bu istege karsi koyamama, internete bagh
olmadan gegirilen zamanin 6nemini yitirmesi, yoksun kalindiginda kisinin asir1 huzursuzluk,
gerginlik hissetmesi, sosyal hayatinin giderek bozulmasi olarak tanimlanabilir (Beard KW,
2005). Internet bagimlis1 olan bireylerde aym madde bagimlhiligindaki gibi yoksunluk ve
tolerans gelisebilir. Bu durum onlarda algi ve duygu durum bozukluklarina yol agabilir
(Griffiths MD, 2005). SA, akilli telefonlarda gegirilen asir1 siire olarak degerlendirilmektedir
ve yapilan analitik epidemiyolojik arastirmalar sayesinde c¢ok sayida saglik problemi ile
iligkilendirilmistir. Bu problemlere 6rnek olarak zihinsel, fiziksel, nérolojik olaylar verilebilir
(Ratan et al 2021). IGD ise son 12 aylik bir siire i¢inde giinliik rutin islerde ciddi bozulmalar
olmasina ragmen ¢evrimi¢i oyunlara katilmak i¢in siirekli ve tekrarlayan internet kullanimini
kapsayan bir davranistir (Pontes ve Griffiths 2015).

Gilinlimiizde iletisim kurmak popiilasyon genelinde zaruri bir ihtiyagtir ve bu ihtiyacin énemli
bir kismu1 akilli telefonlar araciligiyla saglanmaktadir. Popiilasyon genelinde olan bu durum
hemsire ¢alisanlarda ve hemsirelik 6grencilerinde de benzerdir. Saglik hizmeti sunumu
esnasinda dogru iletisim kurmak igin akilli telefon kullanimi olduk¢a 6nemlidir. Ancak hem
hemsire hem de hemsirelik 6grencilerin akilli telefonlarini tibbi uygulamalar esnasinda iletisim
icin yogun kullanmasi klinik uygulamalara (tani, tedavi, bakim vb.) olumsuz etki edebilir
(Osario-Molina et al, 2021). Hatta mesai saatleri i¢inde iletisim amaciyla yogun kullanima
ilaveten oyun oynama, internette vakit gegirme gibi davranislar da eklendiginde klinik beceriler
de bu durumdan etkilenebilir (Celikalp et al 2020). Onceden yapilan cesitli bilimsel
arastirmalarda akilli telefon kullanan her dort hemsireden {i¢iiniin cihaz1 kisisel meseleler i¢in
kullandig1 gdsterilmistir (Gutiérrez-Puertas et al 2019). Universite dgrencileri iizerinde yapilan
yerel bir ¢caligmada ise popiilasyonunun belli bir kisminin nomofobi davranigini gosterdigi ve
nomofobinin yalnizlik ve saldirgan davraniglar gibi durumlarla da iliskili oldugu bulunmustur
(Karaoglan Yilmaz et al 2022)

[letisime olan ihtiyag izolasyon, karantina, hastalik bulasma korkusu vs. nedenlerden dolay1
COVID19 pandemisinde daha ¢ok artmistir. Basta ergenler ve geng yetiskinler olmak {izere
teknoloji ile bag1 olan insanlarin ¢ogu, zamanlarinin 6nemli bir kismini bilgisayar, akill telefon
gibi ekipmanlarda harcamaya baglamislardir. Yapilan bir aragtirmada pandeminin baslangi¢
donemlerinde internet kullaniminin ve video oyunlari ile ilgili hizmet veren internet sitelerinde
gegirilen siirenin arttigini gosterilmistir (Kirdly et al 2020). Bu durum o6zellikle baz1 saglik

profesyoneli adaylarinda ¢esitli saglik sorunlarinin olusmasina zemin hazirlamistir. COVID-19
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pandemisinde anksiyetenin uyku bozuklugu ve akilli telefon kullanim ile iligkisinin arttigi,
problemli akilli telefon kullaniminin anksiyeteyi dogrudan etkiledigi ve uyku bozuklugu
yoluyla da kaygiy1 dolayli olarak etkiledigi bulunmustur (Song et al 2022). Yapilan literatiir
taramasinda pandemi siirecinde hemsire ve hemsirelik 6grencilerinde internet bagimliligi,
internette oyun oynama ve akilli telefon bagimliligs ile ilgili dnemli halk sagligi konularini bir
arada ele alan arastirmalarin kisith oldugu gozlemlenmistir. Bu nedenle ¢alismamizin amaci,
pandemi slirecinde ¢alisan hemsirelerde ve hemsirelik 6grenimi goren liniversite 6grencilerinde
internet bagimlilig1, internette oyun oynama ve akilli telefon bagimliligi durumunu aragtirmak
amaglanmstir.

2.GEREC ve YONTEM

2.1.Calismanin Yeri ve Katihmeir: Bu arastirmaya Burdur ilinde calisan hemsireler ve
hemsirelik 6grenimi gbren iiniversite 6grencileri dahil edilmistir. Her iki grup i¢in katilma
kriterleri belirlenmistir. Calisan hemsireler i¢in belirlenen kriterler; kamu veya 6zel sektorde en
az 12 ay siire ile ¢aligmis olma olarak belirlenmistir. Hemsirelik lisans Ogrencileri igin
belirlenen kriterler ise hemsirelik lisans boliimiinde 06grenim goriiyor olma olarak
belirlenmistir. Bu kriterlere ilaveten goniillii olan katilimcilara bilgilendirilmis goniillii onam
formu okunmustur ve kabul edenlerden veri toplanmistir.

2.2.Cahsma Tasarimi ve Orneklem Boyutu: Bu calisma kesitsel bir ¢alisma olarak tasarlandi.
Veriler katilimcilardan Aralik 2021- Kasim 2022 tarihleri arasinda toplanmistir. Her iki gruptan
toplanan veriler mesai saatleri disinda, onlarin sosyal ortamlarinda ve online-yiiz yiize
toplanmugstir. Yiiz ylize toplanan veriler i¢in yerel yetkili kurumdan yazili olarak veri toplama
izni alinmigtir. Salgindan dolayr hastalik bulagsmasini engelledigi bilinen tiim kurallar
uygulanmis ve dnlemler alinmistir. Orneklem biiyiikliigii hesaplamada G*Power programi
kullanilmigtir (Faul ve ark 2007). Orneklem hesaplamada igin daha &nceden yapilan bir
caligsmaya yakin veriler kullanilmistir (Karaoglan Yilmaz ve ark 2022). Girilen veriler “Effect
size =0.25, a error =0.05, Power (1-f) =0.95 ve Number of groups=3" olarak belirlenmistir.
Cikas verileri “Critical F=2.6, Actual Power=0.95 ve Total Sample Size en az 252 kisi” olarak
belirlenmistir.

2.3.Veri Toplama Formu: Formu olusturan kisimlar; yazarlar tarafindan giincel literatiir
taranarak olusturulan sosyodemografik veri formu, Young’s Internet Addiction Test-Short
Form, Smartphone Addiction Scale-Short Version ve Internet Gaming Disorder Short
Form’dan olusmaktadir.

2.4.Sosyodemografik Form: Bu form, ¢alismanin tasarimina uygun olarak giincel literatiirden

arastirilarak yazarlar tarafindan olusturulmustur.
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2.5.Young’s Internet Addiction Test-Short Form (YIAT): Olgek Pawlikowski ve ark (2013)

tarafindan kisaltilmistir. Kisaltilan formun 6zellikleri; tek boyutlu, 12 soru, besli likert 6zellikte
ve dlgekten 12-60 arasinda puan (p) alinmaktadir. Olgegin cevaplari ve cevaplarin dagilimi
Hig¢bir zaman=1, Nadiren=2, bazen=3, Siklikla=4 ve Her zaman=5 seklindedir ve cronbach alfa
(o) 0.85°dir. Kesim degeri problematik internet bagimliligi i¢in >30, patolojik internet
bagimlilig1 i¢in >37 olarak belirlenmistir (Pawlikowski ve ark 2013). Bu kisa form Tiirkge’ye
Kutlu ve ark (2016) tarafindan gevrilmistir (o= 0.91) (Kutlu ve ark 2016).

2.6.Smartphone Addiction Scale-Short Version (SAS): Kwon ve ark (2013) tarafindan
gelistirilmistir. Olgegin ozellikleri; tek boyutlu, 10 soru, altil1 likert ve 10-60 arasinda puan
alinmaktadir. Olgegin cevaplari ve cevaplarin sayisal dagilimi kesinlikle katilmiyorum=1,
katilmiyorum=2, kismen katilmiyorum=3, kismen katilryorum=4, katiliyorum=5 ve kesinlikle
katiliyorum=6 seklindedir (::0.91). Olgiim sonucunda hesaplanan puan yiikseldik¢e akilli
telefon bagimlilig: riskinin yiikseldigi degerlendirilmektedir (Kwon ve ark 2013). Bu dlgek
Tiirkgeye Noyan ve ark (2015) tarafindan uyarlanmistir (:0.87) (Noyan ve ark 2015).
2.7.Internet Gaming Disorder Short Form 9 (IGD): Olgek, bireyin son 12 ayda internet oyun
oynama bozuklugunu dl¢mektedir. 5’li likert ve 9 soru olarak kisaltilmistir ve puanlamasi
Asla=1, Nadiren= 2, Bazen=3, Sik sik=4 ve Cok sik=5 seklindedir. Ol¢iim sonucunda en az 9
en fazla 45p aras1 puan alinmaktadir ve kesme degeri 36p olarak onerilmistir (Pontes ve Griffith
2015). Evren ve ark (2018) tarafindan Tiirk¢eye uyarlanmistir (0=0.82) (Evren ve ark 2018).
2.8.Etik Kurul: Arastirmanimn etik izni Burdur Mehmet Akif Ersoy Universitesi Girisimsel
Olmayan Klinik Uygulamalar Etik Kurulu biriminden alinmigtir (Tarih: 03.11.2021, No: GO
2021/371).

2.9.Istatistiki Analiz: Veri analizinde SPSS 24 ve AMOS 24 paket programlari kullamlmistir.
SPSS 24 programi araciligiyla katilimci (n), yiizde (%), ortalama, standart sapma (SD),
(Mean£SD), student t, ANOVA, Pearson korelasyon, multiple lineer regresyon, reliability
analizleri yapilmistir. AMOS 24 program araciligtyla path analizi yapilmistir. The goodness-
of-fit values of the structural equation modelin degerlendirilmesinde CMIN/df<5; Goodness-
of-fit index (GFI), Tucker Levinson fit index (TLI), Comparative fit index (CF1)>0.9 ve Root
Mean Square of Error Approximation (RMSEA)<0.08 degerleri kullanildi (Hu and Bentler,
1999). Istatistiki dnem p<0.05 olarak belirlenmistir.

3.BULGULAR

Calismaya 410 kisi katild1 ve 368 kisi dlgegin tamamini doldurdu. Orneklem grubunun 254’1
(%69) kadind1 ve yas ortalamasi 22.4£3.6 y1l’di. YIAT ortalamasi 26.18+8.45 (0::0.89), SAS
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ortalamast 29.97£10.91 (0:0.9) ve IGD ortalamas1 14.14+5.89 (0:0.89) puan olarak bulundu.

Katilimcilarin akilli telefonlarinda ortalama 1.62 + 2.19 (max=20) adet oyun ytiklii oldugu ve
akill1 telefonlarinda giinliik ortalama 2.89 + 0.94 (max=5) saat oyun oynadiklar1 saptandi.
Erkek katilimcilarda IGD ve YIAT olgeklerinin ortalama puant kadin katilimeilarin
ortalamasindan yiiksek bulunurken, kadin katilimcilarda SAS 6l¢egi ortalamasi erkeklere gore
yuksekti. Kadin ve erkek katilimcilar arasinda istatistiki fark sadece IGD 6l¢ek ortalamalari
arasinda bulundu (p<0.001). Calisan hemsirelerin IGD, SAS ve YIAT olgek ortalama puan
hemsirelik O0grencilerinin ortalamasma gore disiiktii ve istatistiki fark ise sadece SAS’da
saptand1 (p=0.035). Sosyoekonomik durum iizerine yapilan analizde her ii¢ bagimli degiskende
de istatistiki fark bulunmadi (p>0.05) (Tablo1).
Akalli telefondaki yiiklii ‘oyun sayisi’ ile IGD, SAS ve YIAT o6lgekleri arasindaki korelasyon
pozitifti (1:0.48, 0.18, 0.19 sirastyla ve p<0.001). Akilli telefonda ‘harcanan zaman’ ile dl¢ekler
arasindaki korelasyon da pozitif yonliydii (r: 0.09, 0.31, 0.33 sirasiyla ve p<0.001).

Tablo 1: Sosyodemografik degiskenler ile YIAT, SAS ve IGD'nin tanimlayict parametreleri.

Variable n (%) Ortalama SD t/f p %95 CI
Kadin 254(69) 13.43 5.32

IGD -3.55  <0.001 -3.61  -1.04
Erkek 114(31) 15.75 6.74
Kadin 254(69) 30.51 10.36

SAS 1.42 0.156 -3.73  -091
Erkek 114(31) 28.76 12.01
Kadin 254(69) 26.10 7.96

YIAT -0.27 0.788 -2.13 1.62
Erkek 114(31) 26.36 9.50
Ogrenci Hemsire 255(69.3) 14.02 5.77

IGD -0.5 0.585 -2.1 1.16
Hemsire 66(17.9) 14.47 6.44
Ogrenci Hemsire 255(69.3) 30.89 10.65

SAS 211 0.035 0.21 6.01
Hemsire 66(17.9) 271.77 10.74
Ogrenci Hemsire 255(69.3) 26.63 8.15

YIAT 177 0.079 -0.2 4.25
Hemgire 66(17.9) 24.62 8.63
Gelir-Gider Dengeli 210(57.1) 14.34 5.89 135 15.1

IGD Gelir Az 131(35.6) 13.67 5.69 0.72 0.54 12.7 14.7
Gelir Fazla 25(6.8) 15.20 6.92 12.3 18.1
Gelir-Gider Dengeli 210(57.1) 29.71 10.51 28.3 31.1

SAS Gelir Az 131(35.6) 30.67 11.08 0.38 0.767 28.8 326
Gelir Fazla 25(6.8) 29.36 13.39 238 349
Gelir-Gider Dengeli 210(57.1) 25.58 7.99 245 26.7

YIAT Gelir Az 131(35.6) 27.15 9.13 1.23 0.299 25.6 28.7
Gelir Fazla 25(6.8) 26.84 8.38 234 30.3

t: student t test, f: ANOVA, IGD: Internet Gaming Disorder, SA: Smartphone Addiction, IA: Internet Addiction.
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Oyun sayisindaki artisin IGD’yi arttirdigi, Oyun oynama siiresindeki artisin SAS’y1 arttirdigi
ve Oyun sayis1 ve oyun oynama siiresindeki artiglarin YIAT y1 arttirdig1 ve etki faktorii oldugu

ayrica bu etkinin istatistiki olarak 6nemli oldugu bulundu (Tablo 2).

Tablo 2: Sosyodemografik Degiskenlerin IGD, SAS ve YIAT Uzerindeki Yordayicilig

v DV R B* SE t p 95% Cl forB  T/VIF™

(Constant) r:0.487 8.62 204 423 <0001 461 126

Oyun Sayisi Arz0231 129 03 1032 <0.001 1.04 153 0.97/1.02

Yas IGD f:37.65 -0.14 0.08 181 0.07 -0.12  0.29 0.97/1.03
DW:1.59

Oyun Oynama Siiresi 0.12 019 041 0683 -046 0.70 0.95/1.05
p:<0.001

(Constant) r:0.349 266 45 6.6 <0.001 186  34.58

Oyun Sayis1 ArZ0.12 068 025 274 0006 019 1.17 0.98/1.02

Yas SAS f:16.77 -0.31 015 -2 0.046 -0.6 -0.01  0.98/1.02
DW:1.7

Oyun Oynama Siiresi 313 059 53 <0.001 198 4.29 0.95/1.1
p:<0.001

(Constant) r:0.358 20.73 3.13 6.63 <0.001 1458 259

Oyun Sayisi Ar20.129 053 019 279 0006 058 0.91 0.97/1.03

Yas YIAT f:17.89 -0.14 012 -1.19 0.235 -0.37 0.09 0.98/1.02
DW:1.63

Oyun Oynama Siiresi 266 045 5.86 <0.001 1.77 3.55 0.95/1.05
p:<0.001

“Multiple Linear Regression-Enter Method, “Unstandardized Coefficients, ™™ Collinearity Statistics: T-VIF: Tolerance-Variance
Inflation Factor, IV: Independent Variable, DV: Dependent Variable, Ar?: Adjusted R Square, DW: Durbin-Watson, IGD: Internet Gaming
Disorder, SA: Smartphone Addiction, IA: Internet Addiction.

3.1.IGD Prevalansi: DSM-5 kriterlerine gore 9 iizerinden 5 ve {izeri puan (APA, 2013) alan
kisi say1s1 28 (%7.61) olarak bulunmugtur. 36 puan kesim noktasina esit ve tizerinde puan alan
kisi sayist 1’°dir (%0.27).

3.2.1A Prevalansi: Pawlikowski ve ark (2013) iki kesim degeri belirlemistir (Pawlikowski ve
ark, 2013). Onlarin 6nerdigi kesim degerlerine gore problematik internet bagimlis1 (YIAT>30)
olan kisi ylizdesi %26.9°du (31 erkek, 68 kadin toplamda 99 kisi). Patolojik internet bagimlisi
(YIAT>37) olan kisi yiizdesi %6.3’tii. (9 erkek-14 kadin toplamda 23 kisi).

3.3.SA Prevalansi: Kwon ve ark (2013) Kore 6rnekleminde hesapladiklar: kesim degerlerine
gore (Kadinlarda:33, Erkeklerde:31) yapilan degerlendirmede (Kwon ve ark 2013), SA
prevalansi kadinlarda 97 (%26.36) kisi, erkeklerde 44 (%11.96) kisi olarak hesaplandi.
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3.4.IGD, SA ve IA arasi korelasyon: Her ii¢ dlgekte birbirleri ile pozitif yonlii korelasyon

gosterdi. IGD’nin hem SA (r:0.302; p<0.001) hem de IA (1:0.447; p<0.001) ile pozitif yonli
korelasyon gosterdigi bulundu. Benzer sekilde SA ile IA arasinda da pozitif yonlii korelasyon
(r: 0.716; p<0.001) saptandi.

3.5.Yapisal Esitlik Modeli: Yapisal esitlik modeli baz alinarak yapilan path analizi sonuglara
gore; model uyum indeksinin literatiirde istenen degerlere yakin ve uyumlu oldugu saptandi
(CMIN/df: 2.3, GFI1=0.896, TLI=0.895, CFI=0.906 and RMSEA=0.066). Modelde belirlenen
endojen ve ekzojen degiskenler Figure 1°de verilmistir. SA igin squared multiple korelasyon
0,696'd1r, bu da SA'daki varyansin %70'inin IGD ve IA tarafindan agiklandigini gostermektedir.
Calismada IGD ve IA'nin SA iizerindeki etkisi degerlendirilmistir. IGD'nin SA {izerindeki etkisi
negatif ve istatistiki olarak anlamlidir (b=-0,115 ve p=0.018). IA'nin SA {iizerindeki etkisi
pozitif ve istatistiki olarak anlamlidir (b=0,886 ve p<0.001) (Resim 1).

33 34

Qefa

.54

E= 53 Y53 Yo7 Y59 W7 3
ipdil 1pdP 1pd$ 1pdft 1pdp 1bdp 1pdy od$
41 1 @ ‘ b 469 9 5
61 49 o Y 70 -12 @
EDm-fat 70 >
6 75 SA
&S 56 e -. ° e *°
E3m-5ai 02 56 66 ‘-t// a 53,64
39 T ! N
) mmfad ) 4 g 480 P2 Wor 4 2334 A Du : 41
iid 21 4 B4 B4 8 B4 (3 [ [ B RO Pip
K £ £20 £28 £ £O8 £7§ 4£72 'k £7% s £70 £19
Dyl 3D €20 €23 &2 €28 £2% €23 €23 €22 €2) €2) £13
26
Resim 1: Path analizi
4.TARTISMA

Bu ¢alismada pandemi siirecinin ii¢iincii yilinda hemsire ve hemsirelik 6grencilerinde internet
bagimlilig1, internette oyun oynama ve akilli telefon bagimliliginin pandemi siirecinin nispeten
kontrol altina alindig1 dénemindeki giincel durumunu ortaya koymak amaglanmistir. [A, SA ve
IGD i¢in; calismamizdan elde ettigimiz i¢ tutarlilik degerlerinin daha onceden yapilan
caligmalardan elde edilen i¢ tutarlilik degerlerine yakin oldugu gézlemlendi (Kwon et al 2013,
Pawlikowski et al 2013, Noyan et al 2015, Pontes ve Griffiths 2015, Kutlu et al 2016, Evren et
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al 2018). i¢ tutarlilik bulgusuna gére arastirmamizda kullanilan dlgeklerin tamaminin verinin
toplandig1 popiilasyon agisindan uygun oldugu sdylenebilir. Epidemiyoji temelli kesitsel bir
arastirmada IGD, SA ve IA ortalamasinin ve prevalansinin literatiirdeki yerinin belirlenmesi
son derece dnemlidir. Popiilasyon ve kullanilan dlgekler agisindan bakildiginda, literatiirde ti¢
Ol¢limiin birlikte ele alindigi orijinal arastirma sayisinin son derece kisitli oldugu
gozlemlenmistir.

IGD {izerinde yapilan arastirmalar genel olarak genclik donemi (addlesan, {iniversite ¢cagi vb.)
izerine yapilmistir. Calismamizda cinsiyet ve oyun sayis1 degiskenleri IGD ile iligkili oldugu
ve prevalansin %7.61 oldugu bulundu. Uluslararasi bir ¢alismada katilimcilarin %29.3’i IGD
olarak degerlendirilmis ve bizim bulgumuzdan daha yiiksek bir prevalans elde edilmistir.
Yapilan ¢alismanin detaylarinda ise, IGD prevalansinin cinsiyet, calisma yili, anne egitim
durumu ve internette gecirilen ve arkadaslarla oynanan saat sayisi ile iliskili oldugu
bulunmustur. Ayrica katilimcilarin  ¢ogunun IGD'nin ¢atigma asamasinda oldugunu
belirtilmistir (Alfaifi et al 2022). Yerelde yapilan bir ¢calismanin prevalans ve ortalama bulgusu
ise calismadan elde ettigimiz bulguya yakind1 ve benzer sosyodemografik degiskenler ile IGD
iliskiliydi (Kdksoy, 2022). Bir derlemede IGD prevalansinin %0.7 ile %27.5 arasinda oldugu
ve prevalansin cesitlilik gostermesinin ¢ok sayida nedeni olabilecegi gosterilmistir. Bu
cesitliligin temel nedeni olarak metodolojik farkliliklar gosterilmistir. Metottaki farkliliklarin
caligmalarin degerlendirilmesini zorlagtirdigin1 ve giivenilirligi azalttigi vurgulanmigtir
(Mihara and Higuchi 2017). Calismamizda katilimcilarin sosyodemografik ozellikleri ve
kullanilan 6lgegin glincelligi metodolojik farkliliklar: en aza indirdigi ve IGD ile ilgili elde
ettigimiz bulgunun giivenilir oldugu kanaatindeyiz. Literatiirde IGD ile cinsiyet degiskeninin
iliskili oldugu gbze carpmaktadir. Hem yerel hem de uluslararasi diizeyde yapilan kesitsel
aragtirmalarda genel olarak erkeklerin IGD o6lgek ortalamasinin kadinlara gore yiiksek oldugu
yoniinde bulgu elde edilmistir (Aifaifi et al 2022; Koksoy 2022). Bir derleme erkekler ile IGD
arasindaki iliskinin dikkatli bir sekilde irdelenmesi gerektigini vurgulamistir. Ayrica erkek
saglig1 agisindan sosyal izolasyon ve oyuna dalma gibi davraniglarin uyumsuz basa ¢ikma
stratejileri olabilecegine dikkat ¢ekmistir (Chen et al 2018). Yaptigimiz korelasyon analizinde
oyun sayis1 ile IGD’nin pozitif yonlii korelasyon gdsterdigi ve lineer regresyon analizinde ise
oyun sayisinin IGD’yi etkileyen bir faktér oldugu bulundu (Table 2). IGD’nin oyunlarin
kullanim tiirii ve kullanim siiresi, sosyodemografik 6zellikler gibi ¢ok sayida parametre ile
iliskili olabilecegi gosterilmistir (Hernandez-Vasquez et al 2022). Ancak oyun sayis1 ve IGD
iizerine sunulan bulgu sayisi son derece kisithidir. Bu bulgunun literatiire 6nemli katki

saglayacagi kanaatindeyiz.
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Giliniimiizde saglik hizmetlerinin 6énemli bir kismi internet tabanli uygulamalar aracigi ile
miimkiin olmaktadir. Tiirkiye’de verilen herhangi bir tibbi hizmet (Tahlil sonuglari, ameliyat
notlari, radyolojik bulgu ve goriintiiler vb.) web tabanli (e-nabiz vb.) uygulamalar sayesinde
baska illerdeki saglik tesislerinde ¢alisan hekimler tarafindan gerekli oldugunda
goriilebilmektedir. Bu saglik kuruluslarinda yapilan tibbi uygulamalarin tamami elektronik
olarak kaydedilmektedir. Bu uygulamalar internet kullaniminmi arttirmaktadir. Ayrica saglik
calisanlart giinliik kisisel islerinde de internet kullanmaktadirlar. Her iki durumun birlesmesiyle
internet kullaniminin artmasi beraberinde farkli sorunlarin gelismesine neden olabilmektedir.
Bu sorunlarin erken asamalarda fark edilmesi ve hizmette kullanilan internetin sosyal yasamda
kullanilan internet ile ayristirilmasi gerekmektedir. Bu nedenle IA iizerine yapilan arastirmalar
olduk¢ca oOnemlidir. IA iizerine yapilan arastirmalardan elde edilen prevalans ve IA
ortalamalarina iligskin bulgular IGD’de oldugu gibi ¢esitlidir. Saglik ¢alisanlari lizerinde yapilan
bir meta analizde (n=1.818) IA prevalansinin %9.7 (%95 CI: %5.8—13.6) oldugu bulunmustur
(Buneviciene and Bunevicius 2021). Hekim, hemsire ve idari personelleri kapsayan yerel bir
aragtirmada TA ile tiikenmislik arasindaki iliskiye bakilmistir. Bu arastirmada saglik
calisanlarinin %11,4'tintin IA ile ilgili risk tasidiklar1 ve bu riskin yiiksek oldugu ve
katilimeilarim %1,4'{iniin internet bagimlis1 oldugu bulunmustur. flaveten genclik, is deneyimi
stiresi, ¢alisma saati, giinliik uyku siiresinin de IA ile iligkili oldugunu bulmuslardir (Kusaslan
Avci and Avni Sahin, 2017). Baska bir yerel arastirmada hemsirelik 6grencilerinin COVID-19
kaygisi ile TA arasindaki iligkiye bakilmistir. Bu c¢alismada IA’nin anksiyete ile birlikte
siberkondriyi etkiledigi bulunmustur (Varer Akpinar et al 2022). Tayvan'da sadece kadin
hemsirelerde IA’y1 arastiran bir calismada katilimcilarin %6'sinin tanisal oldugu ve %10'unun
ise olas1 IA olduklari1 bulunmustur. Olast ve tanisal IA durumlar ise ¢ok sayida potansiyel
karisikliklara gbre ayarlanan yorgunluk seviyeleri ile iligkili olduklar1 bulunmustur (Lin et al
2013). Prakash tarafindan yapilan ve sadece hekimlerin katildig1 bir caligmada katilimcilarin
%13'liniin orta derecede IA oldugu, hi¢birinin ciddi IA olmadig:1 ve IA’nin kentsel alanlarda
kirsal alanlara gore daha yaygin oldugu ve IA’nin genel saglik ile iliskili oldugu bulunmustur
(Prakash, 2017).

SA, saglik hemen hemen 6grenciliklerinden itibaren etkisi altina alabilir. Yapilan arastirmalar
SA’nin ¢esitli sosyodemografik 6zelliklerle iligkili oldugunu gostermektedir. Liu ve ark (2022)
tarafindan yapilan bir arastirmada SA’nin yerlesim yeri, mesleki memnuniyet, uyku dncesi
akill1 telefon kullanima, psikolojik problemler ile iligkili oldugunu bulunmustur (Liu et al 2022).
Yerelde yapilan bir arastirmada 6grenim goriilen boliim, cinsiyet, giinliik akilli telefon kullanim

stiresi, akademik performans vb. sosyodemografik ozelliklerle iliskili oldugu bulunmustur. Bu
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caligmanin popiilasyon ortalamasi ¢alismamizdan elde ettigimiz ortalama puandan yiiksek
bulunmustur (Celikalp et al 2020). Baska bir yerel arastirmada telefon kullanimina bagli olarak
ekstremitelerde, kulak, g6z ve boyun gibi organ ve bolgelerde agr1 hissettikleri bulunmustur.
SA 6lgek puani yiiksek olanlarda bas agrisi1 7.4 kat, kulak agris1 6.8 kat, omuz agris1 8.4 kat ve
bel agrisi 8.2 kat fazla olarak bulunmustur. Bu aragtirmanin 06lgek ortalama puani
calismamizdan diisiik bulunmustur (Ozdil et al 2022). Universite dgrencilerinde yapilan yerel
bir ¢aligmada yalnizlik hissinin saldirgan davraniglar1 ve akilli telefon bagimliligini, saldirgan
davraniglarin da SA’y1 etkiledigini bulunmustur (Karaoglan Yilmaz et al 2022). Bizim
calisgmamizda ise ¢alisan ve hemsirelik 6grencileri arasinda, oyun sayisi ve oyun siiresinin SA
ile iligkili oldugunu bulduk. Calisan ve 6grenci hemsireler arasindaki farki yapilan ¢oklu
regresyondaki yas degiskeni ile agiklamak miimkiindiir (Yasin artis1t SA’y1 azaltmaktadir). SA
daha ¢ok genclik caginda arastirilan ve siklikla o yas gruplarinda siklikla gézlemlenen bir
durumdur. Oyunda gegcirilen siire ise IGD deki bulguya benzemektedir ki akilli telefonlar
internette oyun oynanabilmesine imkan saglayan cihazlardir.

Genel olarak IGD, SA ve IA’y1 ortalama, prevalans ve sosyodemografik degiskenler yoniinden
degerlendirdigimizde; verilerimizi pandeminin nispeten kontrol altina alindigi, karantina
uygulamasinin kaldirildig1 ve hayatin normale dondiigii bir donemde topladik. Bu donemde
toplamis olmamiza ragmen IGD, SA ve IA prevalans ve ortalamasinin salgin oncesinde,
sirasinda ve sonrasinda yapilan yerel ve uluslararasi ¢alismalarin bulgular ile yakin-uyumlu
oldugunu ve literatiirii destekledigini sdylemek miimkiindiir. ilaveten IGD, IA ve SA’da
prevalansinin bilimsel arastirmadan arastirmaya degiskenlik gdsteriyor olmasinin ¢ok sayida
nedeni olabilir. Bu nedenler arasinda iilkelerin gelismislik diizeyi, sosyodemografik 6zellikler,
kiiltiirel farklar ve aragtirma metodolojisi gibi parametreler etkili olabilir.

Yapilan regresyon analizinde oyun oynama siiresinin SA etkilerken, cihazda yiiklii oyun sayist
ve oyun siiresi ve [A’y1 etkileyen bir faktér oldugunu saptadik. Oyun oynama stiresi iizerine
odaklanan arastirmalar haftalik oyun giinleri, oyun saatleri, miktar ve siklik gibi parametrelerin
onemli oldugunu vurgulamistir (Van Rooij et al 2011; Triberti et al 2018). Calismamizda oyun
oynama siiresi IGD’yi etkileyen bir faktor olarak bulunmadi fakat bu degisken hem IA hem de
SA’y1 etkileyen bir faktdr olmasi, daha oOnceden belirtilen Onerilerin hakliligini ortaya
cikarmaktadir. IGD, SA ve IA icin kullanilan 6lgeklerin tamami birbirleriyle pozitif yonli
korelasyon gosterdi. SA ve IA arasindaki korelasyon ise giiglii olarak degerlendirildi. Yapilan
bir arastirma akilli telefon kullaniminin yogun internet kullanimini arttirdigi fakat akilli
telefonlardaki cevrimig¢i etkinlik sayisinin durumu hafiflettigi, ilaveten yogun internet

kullaniminin ¢evrimici oyunlarin ve sosyal ag sitelerinin giinliik kullanimiyla iliskili oldugu
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bulunmustur (Skafupova et al 2016). Yapilan path analizinde IGD ve IA’min SA’y1 etkiledigi

ancak IA’nin SA lizerine etkisi pozitifken IGD’nin SA iizerine etkisinin negatif oldugu bulundu
(Fig 1). Akill1 telefonlarin internet araciligiyla yogun bir kullanimi séz konusudur. internette
oyun oynama sadece akilli telefonla olan bir durum degil, bilgisayar, tablet vb. aygitlarla da
oynanabilmektedir. Dolayistyla bu modelde olusan negatif etkinin internette oyun oynamada
cok sayida cihazin kullanilmasi ile ilgili olabilecegi diisiinmekteyiz.

5.SONUC

Bu c¢aligmada calisan ve 6grenim goren hemsireler yoniinden kisithi olan ve birbirleri ile
iligkileri literatiir tarafindan desteklenen ii¢ onemli degiskene iliskin (IGD, SA, IA) bulgu
ozetlendi. Calisan ve Ogrenim goren hemsirelerde IGD, SA ve IA ortalama ve prevalans
bulgular1 6nceden c¢alisma bulgulart ile benzerdi ve salgin 6ncesine, sirasinda ve sonrasinda
onemli bir degisikligin olmadig1 gozlemlendi. IGD, SAS ve YIAT olgiimleri pozitif yonlii
korelasyon gosterdi. Oyun sayisinin IGD’yi, oyun oynama siiresinin SAS’1 ve oyun sayis1 ve
oyun oynama siiresinin YIAT’1 etkiledigi bulundu. Yapilan aragtirmalarda SA, IA ve IGD ¢ok
sayida saglik problemi ile iligkili goriinmektedir. Dolayisiyla ¢alisan ve Ogrenim goren
hemsirelerin bu saglik sorunlar1 yoniinden dikkatli bir sekilde takip edilmesi gerekmektedir.
Politika belirleyiciler internet ve akilli telefon kullaniminin faydali yonleri ile ilgili halki
bilgilendirmesi, ilk, orta ve yiiksek 6grenimde ve calisma hayatindaki bireylere farkindalik
egitimlerinin verilmesi ve teknolojinin dogru kullanilmas1 gerektigi vurgulanmalidir.

Bu arastirmanin ¢esitli limitleri vardir. Arastirma Tirkiye’deki tek bir merkezde yapildi.
Dolayisiyla elde edilen bulgular tiim calisan ve aday hemsireleri temsil etmeyebilir.
Popiilasyonda kadin katilimcilar agirliklidir ve bunun temel nedeninin Tiirkiye’de hemsirelik
mesleginin daha ¢ok kadinlar tarafindan tercih edilmesi ile ilgili olabilir. Ayrica yerelde yapilan
caligmalarda da benzer kisithiliklar ortaya ¢ikmistir (Celikalp ve ark 2020). Elde edilen bulgular
bir klinisyen tarafindan degil katilimcilarin kendi ifadelerine dayanmaktadir.

Tesekkiir: Calismaya katilan tiim katilimcilara ve Belkis CAN ve Selin KAYA’ya tesekkiir
ederiz.

Yazarhk katki beyam: Serkan KOKSOY: Kavramsallastirma, veri diizenleme, bicimsel
analiz, arastirma, metodoloji, veri toplama, yazma- orijinal taslak, yazma- inceleme ve
diizenleme.

Rekabetci Cikar Beyani: Yazarlar, bu makalede rapor edilen calismayi etkileyebilecek bilinen

herhangi bir rakip finansal ¢ikarlar1 veya kisisel iligkileri olmadigini beyan ederler.
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Finansman ve Cikar Catismalarinin Aciklanmasi: Bu arastirma herhangi bir kurum veya
kurulus tarafindan desteklenmemistir. Yazarlarin rapor edecekleri herhangi bir ¢ikar ¢atigsmasi
bulunmamaktadir.
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OZET

Glines enerjisi, giiniimiizde enerji ihtiyacini karsilamak ve fosil yakitlara olan bagimliligi
azaltmak icin 6nemli bir alternatif olarak 6ne ¢ikmaktadir. Bununla birlikte, glines enerjisinin
daha yaygin ve verimli bir sekilde kullanilabilmesi i¢in giines hiicrelerinin enerji doniisiim
verimliliginin artirilmas1 gerekmektedir. Giines hiicrelerinin gelistirilmesinde en Onemli
zorluklardan biri, daha genis bir spektrumda 151k emilimi saglayarak giines 151811 elektrik
enerjisine daha verimli bir sekilde doniistlirebilen yariiletken malzemeler kullanmaktir. Bu
nedenle, farkli yariiletken malzemeler bir araya getirilerek olusturulan ¢ok katmanli yapilar,
giines hiicrelerinin performansini iyilestirmek i¢in umut verici bir yaklagimdir. Cok katmanlh
giines hiicrelerinin iiretiminde kullanilan yontemlerden biri kimyasal ¢oktiirme yontemidir. Bu
yontem, hem ekonomik olmas1 hem de kontrollii malzeme {iretimi saglamasi nedeniyle tercih
edilmektedir. Kimyasal ¢oktiirme yontemi, yariiletken malzemelerin nano boyutta ince filmler
halinde iiretilmesine olanak tanir ve bu filmler, giines hiicrelerinin verimliligini artirmak
amaciyla belirli bir diizen i¢inde katmanlar halinde yerlestirilir. ince film malzemeleri, 15131n
daha genis bir dalga boyu araliginda emilimini saglayarak, daha fazla enerji elde edilmesine
olanak tanir. Bu yapilarin yiizey alanlarinin artmasi ve fotonlarin emiliminin iyilestirilmesiyle,
hiicre verimliligi kayda deger sekilde yiikselir. Bu ¢alismada, kimyasal ¢oktiirme yontemiyle
hazirlanan ¢ok katmanli bir glines hiicresi yapisinin iiretim siireci ve performansi ayrintili olarak
incelenmistir. Oncelikle, yariiletken malzemeler ayri ayri iiretilmis ve daha sonra bu
malzemeler, birlestirilerek ¢ok katmanl bir yap1 olusturulmustur. Bu yapi, giines hiicrelerinin
verimliligini artirmayr amagclayan yeni bir tasarim yaklasimi sunmaktadir. Yariiletken
malzemelerin yapisal 6zellikleri X-1s1n1 kirinimi (XRD) ile analiz edilmis ve bu malzemelerin
kristal yapilariin polikristalin oldugu gézlemlenmistir. Ayrica, optik 6zellikler ultraviyole-
goriiniir (UV-Vis) spektroskopi kullanilarak incelenmis ve bu malzemelerin genis bir dalga
boyu aralifinda yiiksek emilim kapasitesine sahip oldugu tespit edilmistir.

Anahtar Kelimeler: Giines Hiicresi, Kimyasal Coktiirme, Yariiletken Malzemeler, Ince Film,

Enerji Doniistim Verimliligi
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DEVELOPMENT OF SEMICONDUCTOR SOLAR CELLS THROUGH CHEMICAL

METHODS
ABSTRACT

Solar energy has emerged as an important alternative to meet the growing energy demand and
reduce dependence on fossil fuels. However, in order for solar energy to be utilized more widely
and efficiently, the energy conversion efficiency of solar cells needs to be improved. One of the
major challenges in the development of solar cells is using semiconductor materials that can
absorb light over a broader spectrum, converting sunlight into electrical energy more efficiently.
Therefore, multilayer structures formed by combining different semiconductor materials
represent a promising approach to enhancing the performance of solar cells. One of the methods
used in the production of multilayer solar cells is the chemical precipitation method. This
method is preferred due to its cost-effectiveness and ability to provide controlled material
production. The chemical precipitation method allows for the production of semiconductor
materials in the form of thin films at the nanoscale, which are then layered in a specific
arrangement to enhance the efficiency of solar cells. Thin film materials enable greater light
absorption over a broader range of wavelengths, leading to higher energy output. By increasing
the surface area and improving photon absorption, the efficiency of the cells is significantly
enhanced. In this study, the production process and performance of a multilayer solar cell
structure prepared by the chemical precipitation method were examined in detail. First, the
semiconductor materials were produced separately, and then these materials were combined to
form a multilayer structure. This structure presents a new design approach aimed at increasing
the efficiency of solar cells. The structural properties of the semiconductor materials were
analyzed using X-ray diffraction (XRD), and it was observed that these materials have a
polycrystalline crystal structure. Additionally, the optical properties were examined using
ultraviolet-visible (UV-Vis) spectroscopy, and it was found that the materials possess high
absorption capacity over a wide range of wavelengths.

Keywords: Solar Cell, Chemical Precipitation, Semiconductor Materials, Thin Film, Energy
Conversion Efficiency

1. GIRIS

Enerji ihtiyaci, modern toplumlarin siirdiiriilebilir gelisimi ve ekonomik biiyiimesi agisindan
kritik bir unsur haline gelmistir. Sanayilesmenin hizlanmasi, diinya niifusunun artmasi ve
yasam standartlarinin iyilesmesi gibi faktorler, enerji tiiketimini her gegen yil artirmaktadir.
Ancak, fosil yakit rezervlerinin sinirlt olmasi, bu enerji kaynaklarinin gevreye olan olumsuz

etkileri ve kiiresel iklim degisikligi gibi endiseler, alternatif enerji kaynaklarina yonelimi
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kagiilmaz kilmaktadir. Yenilenebilir enerji kaynaklar1 arasinda en 6ne ¢ikanlardan biri giines
enerjisidir, ¢iinkii glines enerjisi, neredeyse sinirsiz potansiyele sahip, temiz ve ¢evre dostu bir
enerji kaynagidir (Kabir et al., 2018). Giines enerjisinden elektrik tiretmek i¢in kullanilan giines
hiicreleri, bu alandaki teknolojinin temelini olusturmaktadir (Ahmad et al., 2020). Ancak,
mevcut giines hiicrelerinin enerji doniisiim verimliligi, bu teknolojinin yayginlagsmasi ve ticari
olarak daha rekabetci hale gelmesi i¢in yeterli seviyede degildir (Bhattarai et al., 2022; Soudi
et al., 2020). Giines hiicrelerinin performansini artirmak, arastirmacilar i¢in 6nemli bir hedef
haline gelmistir. Bu hedefe ulasmak icin farkli yariiletken malzemelerin kullanimi, bu
malzemelerin yapisal 6zelliklerinin optimize edilmesi ve yeni liretim tekniklerinin gelistirilmesi
iizerine ¢ok sayida calisma yapilmaktadir (Atowar Rahman, 2021; Liu et al., 2020). Ozellikle,
giines 1518101 daha genis bir spektrumda emebilme kapasitesine sahip yariiletken malzemeler,
giines hiicrelerinin verimliligini artirmada biiyiik bir potansiyele sahiptir (Li et al., 2023). Bu
baglamda, cok katmanli yapilar olusturarak farkli yariiletken malzemelerin bir araya
getirilmesi, giines hiicrelerinde enerji doniisiim verimliligini artirmak i¢in umut vadeden bir
yaklasim olarak degerlendirilmektedir. Cok katmanli yapilar, her katmanin farkli dalga
boylarindaki 15181 emmesini saglayarak gilines hiicrelerinin daha genis bir spektrumda enerji
tiretebilmesine olanak tanir. Bu da daha yiiksek verimlilik degerlerine ulasilmasini saglar (Li et
al., 2023; Tabrizi et al., 2021; Zhang et al., 2022). Giines hiicrelerinin iiretiminde kullanilan
cesitli teknikler bulunmaktadir. Bu tekniklerden biri de kimyasal ¢oktiirme yontemidir.
Kimyasal ¢oktiirme, hem ekonomik olmasi hem de kontrollii malzeme {iiretimine olanak
tanimas1 nedeniyle siklikla tercih edilen bir yontemdir. Bu yontem, yariiletken malzemelerin
nano boyutlarda ince filmler halinde iiretilmesine ve bu filmlerin belirli bir diizen iginde
katmanlar seklinde yerlestirilmesine olanak tanir (Thambidurai et al., 2021). Ince film
teknolojisi, giines hiicrelerinin 15181 daha etkili bir sekilde emmesine ve bdylece daha fazla
enerji liretmesine katki saglamaktadir. Ozellikle nanoyapilara sahip ince filmler, yiizey alaninin
artmasina ve fotonlarin emiliminin iyilestirilmesine yardimci olarak gilines hiicrelerinin
performansini kayda deger sekilde iyilestirebilir (Esmaeili-Zare & Behpour, 2020). Bu ¢aligsma,
kimyasal ¢oktiirme yontemi kullanilarak iiretilen ¢ok katmanli bir giines hiicresi yapisinin
iiretim siirecini ve performans analizlerini ele almaktadir. Calismada, farkli yariletken
malzemeler ayr1 ayr1 sentezlenmis ve bu malzemeler birlestirilerek ¢ok katmanli bir yapi
olusturulmugstur. Gelistirilen yapi, giines hiicrelerinin enerji doniisiim verimliligini artirmay1
amaglayan yeni bir tasarim yaklagimi sunmaktadir. Yariiletken malzemelerin kristal yapilar: X-
1511 kirinimi (XRD) analizleriyle karakterize edilmis ve bu malzemelerin polikristalin yapiya

sahip oldugu gozlemlenmistir. Ayrica, malzemelerin optik 6zellikleri ultraviyole-goriiniir (UV-
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Vis) spektroskopi yontemiyle incelenmis ve bu malzemelerin genis bir dalga boyu araliginda
yiiksek 151k emilimi kapasitesine sahip oldugu tespit edilmistir. Bu baglamda, ¢alisma sonuglari
giines hiicresi teknolojilerinin gelistirilmesine katki saglayacak nitelikte olup, gelecekte bu
alanda yapilacak arastirmalara yol gosterici olabilir.

2. MATERYAL ve YONTEMLER

Bu ¢alismada, FTO/Li20/ZnO/p-PSi/Al tandem giines hiicresinin iiretimi, gézenekli silisyumun
hazirlanmasi1 ve ZnO ile Li-O ince filmlerinin kaplanmasini igeren ¢ok asamali bir siirecle
gerceklestirilmistir.

2.1. Gozenekli Silisyum Hazirhg:

p-tipi silisyum wafer'lari, elektrokimyasal asindirma yontemi ile gozenekli silisyum (PSi)
olusturmak i¢in kullanilmistir. Asindirma islemi, hidroflorik asit (HF) ve etanol i¢eren bir
cozeltide 10 dakika boyunca 10 mA/cm? akim yogunlugu ile gergeklestirilmistir. Asindirma
isleminden sonra, PSi wafer'lar saf su ile temizlenmis ve azot gazi ile kurutulmustur.

2.2. ZnO Nanoparcaciklarinin Sentezi

Cinko oksit (ZnO) nanopargaciklari, kimyasal ¢oktiirme yontemi kullanilarak sentezlenmistir.
Cinko kloriir (ZnCl2) ve sodyum hidroksit (NaOH) 6nciil maddeler olarak kullanilmis, polivinil
kloriir (PVC) ise stabilize edici olarak gorev almistir. Cozelti, tamamen ¢dziinene kadar 75°C'de
karigtirilmis, ardindan ZnO nanopargacik tozunu elde etmek i¢in yikanmis ve kurutulmustur.
2.3. Li-O Nanoparcaciklarinin Sentezi

Lityum oksit (Li2O) nanoparcaciklari, basit bir ¢oktiirme yontemiyle hazirlanmistir. Lityum
tozu saf suda ¢oziilmiis ve 80°C'de karistirilmistir. Elde edilen lityum hidroksit ¢ozeltisi,
LiO'ya ayrigsmasi icin 1sitilmistir.

2.4. ince Film Kaplama

ZnO ve Li20 filmleri, FTO cam alt tabakalaria ve gozenekli silisyum tizerine damla kaplama
yontemiyle 80°C'de kaplanmistir. Aliminyum (Al) arka temas ise PSi alt tabakasina termal
buharlastirma yontemiyle kaplanmistir.

3. BULGULAR ve TARTISMA

XRD (Sekil 1), ZnO ve Li:O ince filmlerinin kristalografik yapisini belirlemek igin
kullanilmigtir. ZnO filmleri icin XRD desenleri, 20 degerlerinde 31.723°, 34.378°, 36.199° ve
47.493°'de belirgin zirveler gostermistir. Bu zirveler sirasiyla hekzagonal wurtzite yapisinin
(100), (002), (101) ve (102) diizlemlerine karsilik gelmektedir ve JCPDS kart no. 00-036-1451
ile uyumludur. Li2O ince filmleri ise 20 degerlerinde 30.319°, 33.513° ve 36.023°'de zirveler

gostermistir ve bu, (003) yonelimine sahip kiibik bir kristal yapisini isaret etmektedir. Kristalit
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nm olarak bulunmustur.

XRD Pattern of ZnO Thin Film (25°-50°)
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boyutu, Scherrer denklemi kullanilarak hesaplanmis ve ZnO i¢in 22.04 nm, Li-O i¢in ise 45.6
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Sekil 1. XRD kirinim desenleri.
Ince filmlerin optik bant araligi degerleri Tauc grafigi yontemi kullamlarak hesaplanmustir
(Sekil 2). ZnO igin enerji bant araligi 4.18 eV olarak bulunmus ve bu deger tipik ZnO
degerlerinden daha yiiksek ¢ikmistir. Bu artis, pargaciklarin nanometre boyutuna bagli olarak
ortaya ¢itkan kuantum hapsi etkilerine atfedilmektedir. Li2O, 5.5 eV'lik bir bant araligi
gostermistir ve bu deger, lityum bazli ince filmler lizerine yapilan diger ¢alismalarla uyumludur.
Li2O'nun genis bant aralig1, onu tandem giines hiicrelerinde seffaf bir katman olarak kullanima

uygun hale getirmektedir.
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Sekil 2. Ince filmler icin Tauc grafigi.
SONUCLAR
Bu c¢alismada, FTO/Li.O/ZnO/p-PSi/Al tandem giines hiicresinin iiretimi ve performansi
incelenmistir. Ince filmlerin kristal yapilarinin XRD analizleri sonucunda, ZnO'nun hekzagonal
wurtzite yapisinda oldugu ve Li-O'nun kiibik yapida oldugu tespit edilmistir. Kristalit boyutlari
Scherrer denklemi kullanilarak hesaplanmis ve ZnO i¢in 22.04 nm, Li20 i¢in ise 45.6 nm olarak
bulunmustur. ZnO ince filmlerinin optik bant araligi Tauc yontemi ile 4.18 eV olarak

belirlenmis olup, bu deger tipik ZnO degerlerinden daha yiiksektir. Bu durum, ZnO
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nanoparcaciklarinin kuantum hapsi etkileri nedeniyle bant araliginin arttigin1 gostermektedir.
Li20 ince filmlerinin bant aralig1 ise 5.5 eV olarak hesaplanmis ve bu sonug, lityum bazli ince
filmler {lizerine yapilan diger ¢alismalarla uyumlu bulunmustur. Li2O'nun genis bant araligi,
tandem giines hiicrelerinde seffaf bir katman olarak kullanilabilecegini gostermektedir.

Bu sonuglar, ¢ok katmanli yapilar kullanilarak giines hiicrelerinin enerji doniisiim verimliligini
artirmaya yonelik umut verici bir strateji sundugunu gostermektedir. ZnO ve Li.O ince
filmlerinin optik ve yapisal 6zellikleri, bu malzemelerin tandem giines hiicrelerinde basarili bir
sekilde kullanilabilecegini ve bu teknolojinin giines enerjisinden elde edilen verimi artirma
potansiyeline sahip oldugunu ortaya koymaktadir.
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OZET

Nanomalzemeler, iistiin fiziksel ve kimyasal 6zellikleri nedeniyle son yillarda biiyiik ilgi
gormektedir. Yari iletken oksitler, 6zellikle de kalay oksit (SnO-), genis bant aralig1 ve kimyasal
kararlilig1 sayesinde sensorler, fotokatalizorler, giines hiicreleri ve optoelektronik cihazlar gibi
cesitli uygulamalarda yaygin olarak kullanilmaktadir. Bu 6zellikleri daha da gelistirmek icin
farkli metal iyonlar1 ile katkilama stratejileri sikga tercih edilmektedir. Kobalt (Co), bu
baglamda one ¢ikan katki elementlerinden biridir, ¢linkii manyetik, elektriksel ve optik
ozellikleri iizerinde Onemli etkiler yaratabilir. Kobalt katkilamasi, SnO. nanoyapilarinin
elektriksel iletkenligini ve optik &zelliklerini kontrol edebilme potansiyeline sahiptir. Ozellikle,
kobaltin yar iletken yapidaki atomik dizilimdeki yerlesimi, bu malzemelerin enerji band
yapisint ve buna bagli olarak fotoliiminesans (PL) ve UV-Vis absorpsiyon gibi optik
ozelliklerini degistirebilir. Ancak, katki elementlerinin belirli konsantrasyonlarda malzemeye
eklenmesi, istenen 6zelliklerin ortaya ¢ikmasini saglayabilirken, yiiksek katki oranlari bazen
malzemenin yapisal biitiinliigiinii bozabilir veya optik emisyon Ozelliklerini olumsuz
etkileyebilir. Bu yiizden, optimal katki konsantrasyonlarinin belirlenmesi ve malzemelerin
sistematik bir sekilde karakterize edilmesi biiylik 6nem tasir. Bu ¢alismada, kalay oksit (SnOx)
nanoparcaciklarina belirli oranlarda kobalt katkilanmis ve bu nanopargaciklarin yapisal,
morfolojik ve optik ozellikleri incelenmistir. Kobalt katkilamanin etkilerini degerlendirmek
amaciyla sentezlenen numuneler X-1g1n1 kirinimi (XRD), taramali elektron mikroskobu (SEM),
UV-Vis spektroskopisi ve fotoliiminesans (PL) analizleriyle kapsamli bir sekilde karakterize
edilmistir. Elde edilen sonuglar, kobalt iyonlarinin rutile yapili SnO- kristal kafesine basariyla
entegre oldugunu ve katki oranlarina bagl olarak malzemenin optik absorpsiyon kenarlarinda

kaymalar meydana geldigini ortaya koymustur. Ayrica, fotoliiminesans Olctimleri, kobalt
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katkisinin artmasiyla birlikte emisyon siddetinde bir azalma oldugunu gostermistir. Bu durum,
kobalt katkilamanin bant yapisinda yeni enerji seviyeleri olusturmadigini ve katki artisiyla
birlikte PL yogunlugunda azalma gozlemlendigini isaret etmektedir.

Anahtar Kelimeler: Nanomalzemeler, Fotoliiminesans, Kobalt Katkilama, Yapisal Analizler

EXPLORING STRUCTURAL AND OPTICAL CHARACTERISTICS IN DOPED
NANOCRYSTALLINE MATERIALS
ABSTRACT

Nanomaterials have garnered significant attention in recent years due to their superior physical
and chemical properties. Semiconductor oxides, particularly tin oxide (Sn0O-), are widely used
in various applications such as sensors, photocatalysts, solar cells, and optoelectronic devices,
owing to their wide band gap and chemical stability. To further enhance these properties, doping
strategies with different metal ions are frequently employed. Cobalt (Co) stands out as a
prominent dopant element in this context, as it can significantly influence the magnetic,
electrical, and optical properties of the material.

Cobalt doping has the potential to control the electrical conductivity and optical properties of
SnO: nanostructures. Specifically, the incorporation of cobalt into the atomic arrangement of
the semiconductor structure can alter the material's energy band structure, thereby affecting its
photoluminescence (PL) and UV-Vis absorption characteristics. However, while doping certain
concentrations of elements can yield the desired properties, higher doping levels may
sometimes compromise the structural integrity of the material or negatively impact its optical
emission properties. Therefore, determining the optimal doping concentrations and
systematically characterizing the materials is of great importance. In this study, tin oxide (SnO-)
nanoparticles were doped with specific amounts of cobalt, and the structural, morphological,
and optical properties of these nanoparticles were investigated. The synthesized samples were
comprehensively characterized using X-ray diffraction (XRD), scanning electron microscopy
(SEM), UV-Vis spectroscopy, and photoluminescence (PL) analyses to evaluate the effects of
cobalt doping. The results revealed that cobalt ions were successfully incorporated into the
rutile crystal lattice of SnO- and that the optical absorption edges shifted depending on the
doping levels. Furthermore, photoluminescence measurements indicated a decrease in emission
intensity with increasing cobalt doping. This suggests that cobalt doping does not introduce
new energy levels in the band structure, and an increase in doping concentration leads to a
reduction in PL intensity.

Keywords: Nanomaterials, Photoluminescence, Cobalt Doping, Structural Analyses
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1. GIRIS

Nanoteknoloji ve nanomalzemeler, son yillarda birgok bilimsel ve endiistriyel uygulamada
onemli bir ilgi odag: haline gelmistir (Chavali & Nikolova, 2019). Ozellikle yar1 iletken
malzemeler, yiiksek yiizey alani, gelismis optik ve elektronik 6zellikleriyle sensorler (Ahmed
& Sinha, 2023), fotokatalizorler (Tahir et al., 2020; Wang et al., 2018) , giines hiicreleri
(Karthikeyan et al., 2020)ve optoelektronik cihazlar (Yang et al., 2022) gibi alanlarda genis
kullanim potansiyeline sahiptir. Yar iletken oksitler arasinda kalay oksit (SnO2), genis bant
aralig1 ve kimyasal kararlilig1 ile dikkat ¢geken bir malzemedir (Kim et al., 2016). Bu 6zelliklerin
daha da gelistirilmesi amaciyla farkli metal katki maddeleriyle modifikasyon islemleri yaygin
olarak kullanilmaktadir.

Kobalt (Co) gibi elementler, SnO- gibi yar1 iletken yapilarin manyetik, elektriksel ve optik
ozelliklerini 6nemli dl¢iide degistirme potansiyeline sahiptir (Ahmad et al., 2024; Toloman et
al., 2020). Bu ¢alismada, belirli oranlarda kobalt katkilanmis SnO- nanoyapilarinin yapisal ve
optik Ozellikleri kapsamli bir sekilde arastirilmistir. Katkilama isleminin, malzemelerin enerji
bant yapisina etkisi ve optik 6zellikler {izerindeki rolii, XRD, UV-Vis ve fotoliiminesans (PL)
analizleri ile incelenmistir.

Bu calisma, kobalt katkili SnO: nanomalzemelerinin yapisal ve optik Ozelliklerinin
iyilestirilmesine yonelik katki konsantrasyonlarinin etkilerini ortaya koymay1 hedeflemektedir.
Katkilama seviyelerinin, malzemelerin optik emisyonu ve elektriksel iletkenligi tizerindeki
etkilerinin anlagilmasi, yar1 iletkenlerin g¢esitli uygulamalarda daha etkin kullanimina olanak
saglayacaktir.

2. MATERYAL VE YONTEMLER

Bu ¢alismada, kobalt katkili SnO2 (Co-SnO:) nanopargaciklari, oda sicakliginda ¢oktiirme
yontemi kullanilarak sentezlenmistir. Sentez islemi su adimlarla gerceklestirilmistir: Ilk olarak,
katki kaynagi olarak kobalt nitrat heksahidrat (Co(NOs)2-6H20) ve ana malzeme olarak kalay
kloriir (SnCl2:2H20) saf su igerisinde ¢oziilerek 0,3 M'lik bir ¢ozelti hazirlanmistir. Co
katkilama konsantrasyonlart %2, %4 ve %06 olacak sekilde stokiyometrik miktarlar
hesaplanmistir. Ardindan, ¢oktiirme islemini baslatmak amaciyla 0,4 M sulu amonyak
(NHs-OH) ¢ozeltiye damla damla eklenmis ve yaklasik 3 saat boyunca siirekli karistirilarak pH
artirllmistir. Bu islem sonucunda ince kahverengi bir ¢okelti olusmustur. Elde edilen ¢okelti
toplanmis ve 60°C’de bir vakumlu firinda 8 saat boyunca kurutularak Kobalt katkili SnO:

nanopargcaciklari toz halinde elde edilmistir.
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3. BULGULAR ve TARTISMA

Sentezlenen Kobalt katkili SnO2 nanoparcaciklarinin yapisal 6zellikleri X-1s1n1 Kirmimi (XRD)
kullanilarak incelenmistir. XRD desenleri, SnO.'ye 6zgii rutil tetragonal fazin varhigim
gostermistir ve kobalt okside bagli herhangi bir safsizlik fazi ya da ikincil faz
gozlemlenmemistir. Bu durum, kobalt (Co?') iyonlarmin SnO: kafesinde kalay (Sn*")
iyonlarmin yerine basariyla gectigini ve ayr1 bir kobalt oksit fazi olusturmadigini
dogrulamaktadir. XRD analizinde, 26.6°, 33.8° ve 51.78° agilarinda gozlemlenen kirinim
zirveleri, sirastyla rutil tetragonal SnO: fazinin (JCPDF 41-1445) (110), (101) ve (211)
kristalografik diizlemlerine karsilik gelmektedir. Co katki oran1 %?2'den %6'ya ¢ikarildikca,
kirinim zirvelerinde daha biiyiik agilara dogru hafif bir kayma gozlemlenmistir; bu, daha kii¢tik
Co?* iyonlarmin daha biiyiik Sn** iyonlarinin yerini almasi sonucu kafes parametrelerinde bir
kiiclilme oldugunu gostermektedir. Kristalit boyutu, Scherrer formiilii kullanilarak hesaplanmig
ve Co katkilama orani arttikga kristalit boyutlarinin da arttig1 belirlenmistir. %2 Co i¢in kristalit
boyutu 11 nm, %4 Co i¢in 14 nm ve %6 Co i¢in 17 nm olarak bulunmustur. XRD desenindeki
tepe genislemesi, sentezlenen pargaciklarin nanokristalin dogasin1 gostermektedir. Kobalt
oksitlere ait ek zirvelerin olmamast, kobalt iyonlarinin SnO: kafesi i¢inde homojen bir sekilde
dagildigin1 ve Co katki seviyesinin artmastyla kristalit boyutunun arttigini, bu durumun da Co
katkilamasinin SnO: yapisindaki tane biliylimesini tesvik ettigini gostermektedir.

Coktiirme yontemi ile sentezlenen %2, %4 ve %6 kobalt katkili SnO- nanopargaciklarinin
absorbsiyon spektrumlart UV-Vis spektroskopisi ile analiz edilmistir (Sekil 1). Absorpsiyon
kenarlar1 sirastyla %2, %4 ve %6 kobalt katkilar i¢in 343 nm, 337 nm ve 327 nm olarak
gozlemlenmistir. Bu kisa dalga boylarina kayma (mavi kayma), daha fazla Co atomunun SnO:
matrisi i¢ine dahil oldugunu gostermektedir. Buna karsilik gelen enerji bant araliklar1 (band
gap) ise sirasiyla 3.62 eV, 3.68 eV ve 3.79 eV olarak hesaplanmistir. Band araligindaki bu artis,
daha yiiksek kobalt katki seviyelerinde malzemenin elektronik etkilesimlerinin 6nemli dlciide
degistigini ve optik 6zelliklerinin modifiye edildigini gostermektedir. Bu durum, kobalt katkili

SnO: nanopargcaciklarini optoelektronik uygulamalar i¢in uygun hale getirmektedir.
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Absorption Wavelength and Band Gap vs Co Doping Concentration
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Sekil 1. %2, %4 ve %6 kobalt katkili SnO. nanopargaciklarinin absorbsiyon spektrumlari.

Kobalt katkili SnO: nanoparcaciklarinin emisyon spektrumlari, farkli Co katkilama
konsantrasyonlart (%2, %4 ve %6) kullanilarak fotoliiminesans (PL) spektroskopisi ile
incelenmistir (Sekil 2). PL oOlgiimleri, onceki SnO: nanoparcaciklari iizerine yapilan
caligmalarla tutarli olarak yaklasik 430 nm civarinda genis bir emisyon zirvesi ortaya
koymustur. Co konsantrasyonu arttikca PL emisyon yogunlugunun azaldigi gozlemlenmistir.
Bu yogunluk azalmasi, Co katkilamasinin bant yapisi icerisinde yeni enerji seviyeleri
olusturmadigini ve dolayisiyla ek emisyon yollarinin olusmasini engelledigini gostermektedir.
Sonuglar, Co** iyonlarinin SnO: kafesinde Sn*" iyonlarinin yerine gegtigini, ancak elektronik
yapiyr Onemli Olgiide degistirmedigini gostermektedir. Bu davranig, SnO:'nin optik
ozelliklerinin oncelikle oksijen bosluklar1 gibi igsel kusurlar tarafindan kontrol edildigini ve
katki konsantrasyonunun bu 6zellikleri fazla etkilemedigini dogrulamaktadir.

PL Intensity vs Co Doping Concentration

PL Intensity (Arbitrary Units)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
Co Doping Concentration (%)

Sekil 2. Kobalt katkili SnO- nanopargaciklarinin emisyon spektrumlari.
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Bu calismada, ¢oktiirme yontemi kullanilarak sentezlenen kobalt katkili SnO: (Co-SnO-)
nanopar¢aciklarinin yapisal ve optik 06zellikleri incelenmistir. XRD analizleri, kobalt
iyonlarinin SnO- kristal kafesine bagarili bir sekilde entegre oldugunu ve katki oranlarinin
artmasiyla birlikte kafes parametrelerinde kiiglilme meydana geldigini gostermistir. Ayrica,
kristalit boyutlarinin kobalt katki oraniyla arttig1 ve bu durumun malzemenin tane biiylimesini
tesvik ettigi belirlenmistir.

UV-Vis spektroskopisi sonuglari, kobalt katkisinin artmasiyla absorpsiyon kenarlarinin daha
kisa dalga boylarina kaydigini (mavi kayma) ve bant araliginin arttigini ortaya koymustur. Bu
durum, kobalt katkilamasinin SnO:'nin optik 6zelliklerini degistirdigini ve katkili yapilarin
optoelektronik uygulamalar i¢in uygun hale geldigini gostermektedir.

Fotoliiminesans analizleri, kobalt katki oraninin artmasiyla PL emisyon siddetinde bir azalma
oldugunu, dolayisiyla kobalt katkisinin bant yapisinda yeni enerji seviyeleri olusturmadigini ve
katkilamanin, malzemenin optik 6zellikleri iizerinde belirgin bir etkiye sahip olmadigini ortaya
koymustur. Sonuclar, SnO:'nin optik 6zelliklerinin daha c¢ok oksijen bosluklar1 gibi igsel
kusurlardan kaynaklandigini gostermektedir.

Genel olarak, kobalt katkili SnO2 nanoparcaciklari, enerji bant yapisi ve optik 6zelliklerinde
onemli degisiklikler gostererek optoelektronik cihazlarda kullanim potansiyeline sahip

malzemeler olarak degerlendirilmistir.

KAYNAKLAR

Ahmad, A. A., Migdadi, A. B., & Al-Bataineh, Q. M. (2024). Structural, optical, and electrical
properties of strontium-doped tin dioxide films for high photoconductivity. Thin Solid Films, 796.
https://doi.org/10.1016/j.tsf.2024.140312

Ahmed, S., & Sinha, S. K. (2023). Studies on nanomaterial-based p-type semiconductor gas sensors.
Environmental Science and Pollution Research, 30(10), 24975-24986.
https://doi.org/10.1007/s11356-022-21218-6

Chavali, M. S., & Nikolova, M. P. (2019). Metal oxide nanoparticles and their applications in
nanotechnology. In SN Applied Sciences (Vol. 1, Issue 6). Springer Nature.
https://doi.org/10.1007/s42452-019-0592-3

Karthikeyan, C., Arunachalam, P., Ramachandran, K., Al-Mayouf, A. M., & Karuppuchamy, S.
(2020). Recent advances in semiconductor metal oxides with enhanced methods for solar
photocatalytic applications. In Journal of Alloys and Compounds (Vol. 828). Elsevier Ltd.
https://doi.org/10.1016/j.jallcom.2020.154281

Kim, S. P., Choi, M. Y., & Choi, H. C. (2016). Photocatalytic activity of SnO2 nanoparticles in

methylene blue degradation. Materials Research Bulletin, 74, 85-89.
https://doi.org/10.1016/j.materresbull.2015.10.024

183




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Tahir, M., Tasleem, S., & Tahir, B. (2020). Recent development in band engineering of binary
semiconductor materials for solar driven photocatalytic hydrogen production. In International Journal
of Hydrogen Energy (Vol. 45, Issue 32, pp. 15985-16038). Elsevier Ltd.
https://doi.org/10.1016/j.ijhydene.2020.04.071

Toloman, D., Popa, A., Stefan, M., Silipas, T. D., Suciu, R. C., Barbu-Tudoran, L., & Pana, O. (2020).
Enhanced photocatalytic activity of Co doped SnO2 nanoparticles by controlling the oxygen vacancy
states. Optical Materials, 110. https://doi.org/10.1016/j.optmat.2020.110472

Wang, L., Zhao, J., Liu, H., & Huang, J. (2018). Design, modification and application of
semiconductor photocatalysts. In Journal of the Taiwan Institute of Chemical Engineers (Vol. 93, pp.
590-602). Taiwan Institute of Chemical Engineers. https://doi.org/10.1016/j.jtice.2018.09.004

Yang, J., Liu, K., Chen, X., & Shen, D. (2022). Recent advances in optoelectronic and microelectronic
devices based on ultrawide-bandgap semiconductors. In Progress in Quantum Electronics (Vol. 83).
Elsevier Ltd. https://doi.org/10.1016/j.pquantelec.2022.100397

184



=i b
ZE€Sceir B

Nt INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Z, =
LN AN

I
FABRICATION AND CHARACTERIZATION OF CuO-NiO COMPOSITE AS HTM
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Abstract

Perovskite solar cells (PSCs) are the newest and most promising photovoltaic technology under
investigation because of their extremely high-power conversion efficiency (PCE). Through the
control of charge absorption, interlayer recombination losses and band alignment, the hole
transport layers show crucial part in the establishment of stable and effective PSCs. However,
the synthesis and cost of organic hole-transporting materials present a significant challenge,
necessitating the use of substitute materials. Inorganic HTMs have demonstrated significant
advancements in stability and power conversion efficiency during the last few years.
Consequently, CuO and NiO are promising HTMs for effective and reliable PSCs. Here, a
variety of solid solutions of CuO and NiO were created by the coprecipitation process in order
to get the ideal composition that results in reliable size control and high hole conductivity that
is employed for surface passivation at the perovskite contact. Additionally, the CuO-NiO
composites were made at different concentrations using the straightforward coprecipitation
approach. The CuO-NiO composites were examined using UV-visible, SEM, FTIR, and XRD
spectroscopy. The XRD pattern showed that the structure of CuO, NiO, and their composites
with different weight ratios was monoclinic and face-centered cubic. The average crystallite
size of CuO and NiO composites changes by changing their weight ratios. UV-visible
spectroscopy was used to investigate the optical characteristics of the nanoparticles, and the
results indicate that the bandgaps of CuO and NiO. FTIR analysis results showed that metal
oxide groups were present in bending and stretching vibrations.

Keywords: Perovskite solar cells, power conversion efficiency, organic HTMs, XRD,

coprecipitation method
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OZET

Bu ¢aligmada, farkli miktarlarda nano grafen oksit ve giimiis nanopartikiil (GO-Ag NP, 1/0,
0,9/0,1, 0,8/0,2, 0,7/0,3, %) igeren termoplastik poliiiretan (TPU) ve polibiitilen siiksinat (PBS)
karigimlarindan (40/60, w/w) i¢i bos ve hibrit dolgu maddesi iceren nanoliflerin {iretimi
koaksiyel elektrocekim yontemi ile gerceklestirildi. Ag NP varliginda, GO yapisinin
nanomalzemenin lifleri boyunca aglomerasyon olmaksizin dagilmasi sinerjik etki ile saglandi.
Homojen GO dagiliminin nanoliflerin karakterizasyon ozellikleri tizerindeki etkisi incelendi.
Elektrocekim matlarin lif ¢apt taramali elektron mikroskobu (SEM) analizi ile, termal
ozellikleri termogravimetrik analiz (TGA) ile, TPU/PBS/GO-Ag NP karisimlarinin
uyumlulugu, nanolifin ¢ekirdek boslugu diferansiyel taramali kalorimetre (DSC) analizi ile ve
dokusuz nanolif yiizeylerinin ¢ekme gerilimi [MPa] ¢ekme testi ile degerlendirildi. Saf
TPU/PBS elektrogekim matin lif ¢ap1 ortalama 460 nm iken TPU/PBS/GO-Ag NP nanoliflerin
ortalama lif caplar1 500-700 nm araliginda oldugu bulundu. Elektrocekim matlar, hibrit
bilesimdeki Ag NP igerigi arttikga incelme egilimi gosterdi. Nanoliflerin 1s1l direnci saf
TPU/PBS matina kiyasla %1 GO varliginda artmis, ancak yapidaki GO miktarinin azalmasiyla
1s11 diren¢ azalmistir. Nanolifin ¢ekirdeginde polivinilpirolidon (PVP) kullanimina ait
karakteristik DSC pikleri gdzlenmediginden, nanoliflerin ¢ekirdeginin bosaldig1 bildirilmistir.
Saf TPU/PBS ve TPU-PBS-1-GO nanoliflerin ¢ekme dayanimlar sirasiyla 0,63 MPa ve 1,76
MPa olarak kaydedilmistir. Ag NP’lerin eklenmesinden sonra, elektrogekim matlarin ¢ekme
dayanimi degerlerinin 2-2,75 MPa araliginda oldugu bulunmus ve Ag NP’lerin artan varligiyla
cekme dayanimi degerlerinde keskin bir artis gozlenmistir. Sonug olarak, ¢cevre dostu biyolojik
olarak parcalanabilir nanomalzemeler elde edilmistir.

Anahtar kelimeler: Hibrit, Nanolif, Hollow, Grafen Oksit, Glimiis Nanopartikiiller
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CHARACTERIZATION OF GO-AGNP HYBRID FILLER ADDED HOLLOW

PBS/TPU NANOFIBERS

ABSTRACT

In this study, the production of hollow and hybrid filler included nanofibers from thermoplastic
polyurethane (TPU) and polybutylene succinate (PBS) mixtures (40/60, w/w) containing
different amounts of graphene oxide and silver nanoparticles (GO-Ag NP, 1/0, 0.9/0.1, 0.8/0.2,
0.7/0.3, %) was carried out by coaxial electrospinning method. In the presence of Ag NP, the
dispersion of GO structure along the fibrils of the nanomaterial without agglomeration was
provided with a synergistic effect. The effect of homogeneous GO distribution on the
characterization properties of the nanofibers was investigated. The fiber diameter of electrospun
mats was evaluated by Scanning Electron Microscopy analysis (SEM), thermal properties by
Thermogravimetric analysis (TGA), compatibility of TPU/PBS/GO-Ag NP blends, and the
hollow of the core of nanofiber by differential scanning calorimeter (DSC) analysis and tensile
stress of nanofibers [MPa] by tensile test. While the fiber diameter of pure TPU/PBS nanofiber
was 460 nm, the fiber diameter of TPU/PBS/GO-Ag NP nanofibers was found to be in the range
of 500-700 nm. Electrospun mats tended to become thinner as the Ag NP content increased.
The thermal resistance of nanofibers increased in the presence of 1% GO compared to pure
TPU/PBS mat, but the thermal resistance decreased with the decrease in the amount of GO in
the structure. Since the characteristic DSC peaks belonging to polyvinylpyrrolidone (PVP) use
in the core of the nanofiber were not observed, it was reported that the core of the nanofibers
was emptied. The tensile strengths of pure TPU/PBS and TPU-PBS-1-GO nanofibers were
recorded as 0.63 MPa and 1.76 MPa, respectively. After the addition of Ag NPs, the tensile
strength values of electrospun mats were found to be in the range of 2 - 2.75 MPa, and a sharp
increase in the tensile strength values was observed with the increasing presence of Ag NPs. As
a result, environmentally friendly biodegradable materials were obtained.

Keywords: Hybrid, Nanofiber, Hollow, Graphene Oxide, Silver Nanoparticles

1. GIRIS

Giliniimiizde sentetik polimerlerden yapilan plastik tiriinlerin kullanimindaki biiytlik artis ¢evre
kirliligine yol agmaktadir. Bunun yaninda, biyolojik olarak parcalanabilen hammaddelerde,
endiistrilerin ihtiya¢ duydugu bazi 6zellikleri tek basina karsilayamamaktadir. Bu nedenle, bu
arastirmada, gelismis Ozelliklere sahip yari biyobozunur bir nanolif malzemesi elde etmek
amaciyla biyolojik olarak parcalanabilecek TPU/PBS polimer karisimi kullanilmistir. TPU’yu

bilesen olarak segme fikri esas olarak PBS’ nin mekanik 6zelliklerini gelistirmektir. PBS yar1
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kristalin bir biyopolyesterdir ve ¢ekme dayanimi, darbe dayanimi, esneklik, seffaflik ve
biyolojik olarak parcgalanabilirlik gibi ozellikleri, polimerin icerdigi kristal yapilara ve
kristalinitesine baglidir. PBS’nin biyobozunma hizi, kimyasal yapi, kristallik, malzemenin
makroskopik sekli ve bozunma kosullar1 gibi ¢esitli parametrelere baglidir (Adamopoulou ve
dig., 2012). TPU’lar, bilesenleri termodinamik olarak uyumsuz olan ve iki fazli bir mikro yap1
sergileyen sert ve yumusak kisimlardan (segment) olusan dogrusal, blok kopolimerlerdir
(Hepburn ve dig., 1982). Segmentler arasindaki termodinamik uyumsuzluk, faz ayrimina ve
ardindan nano boyutta sert ve yumusak alanlar olarak kiimelesmesine neden olur; bu durum,
TPU’lara farkli mekanik 6zellikler ve termoplastik katki saglar (Chu ve dig., 1992; Elwell ve
dig., 1996; Ryan ve dig., 1991). PVP, farkli polimerizasyon derecelerine sahip 1-vinil-2-
pirolidinon monomerinin dogrusal bir polimeridir ve genis bir molekiiler agirlik araligina
(2.500-3.000.000 Da) sahiptir. PVP’nin ¢6ziiniirliigii, birgok organik ¢oziiciiniin (etanol, DMF,
CF v.b.) yan1 sira suda da ¢oziinebilmesi agisindan benzersizdir. Bu 6zellik, elektrolitlerden
etkilenmeyen viskozite ile degisen ¢oziiciilerle etkilesime girebilen hidrofilik ve hidrofobik
fonksiyonel gruplarin bir sonucudur (Haaf ve dig., 1985).

GO, oksijen fonksiyonel gruplar ile giiclendirilmis, grafenin oksitlenmis formunu olusturan
molekiiler diizeyde tek katmanli bir malzemedir. Hidrofobik olan grafenin aksine, GO hidrofilik
bir yapiya sahiptir ve bu yapisi sulu ¢ozeltilerde dagilmasina olanak tanir. Bu 6zellik, birkag
nanometreden milimetreye kadar degisen ayarlanabilir tanecik boyutuyla birlestiginde, grafen
oksidi bilim ve teknolojinin ¢esitli alanlarinda doniistiiriici  bir malzeme olarak
konumlandirmaktadir.

Glimiis ise, ytizyillardir antimikrobiyal 6zelligiyle bilinmektedir. Glimiisiin nanopartikiil formu
yiiksek yiizey alani sayesinde bireysel lstlin Ozelliklerinin etkinligini arttirmaktadir. Ag
NP’lerin kullanim1 bazi alanlarla sinirli olmayip, bir¢ok alanda da kullanilmaktadir.
Nanoparcaciklar genellikle bilesenlerin ara fazi igerisine hapsolurlar ve ara faz degistiricisi
gorevini Ustlenirler. Boylece ara faz yapismasi islevini yerine getirerek polimer karigiminin
performansini gii¢lendirirler. Nanoparcaciklar karisim esnasinda dagilan faz parcgaciklarinin
birbirleriyle birleserek topaklanmasini engellerler. Son zamanlarda GO ile siislenmis farkl: tipte
metal nanopartikiiller sinerjik etki sayesinde iistlin 6zelliklerin aciga ¢ikmasini saglamaktadir
(Tegou ve dig., 2016; Ristic ve dig., 2014; Fathalipour ve dig., 2017; Shen ve dig., 2012;
Govindaraju ve dig., 2016).

Nanoteknoloji devriminin baslamasiyla birlikte nano boyutlu malzemelere olan ilgi artmustir.
Elektrocekim yontemiyle ise ylizey hacim orani yiiksek ve yiiksek gozeneklilige sahip {iistiin

ozellikli nanolif ylizeyleri iiretilebilmektedir. Basit ve uygulamasi kolay bir metottur. Cift
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bilesenli elektrocekim yontemiyle ise farkli siringalardan beslenen iki karigmayan polimer
¢oOzeltisinin, tek bir diizeden akitilmasiyla elde edilen polimer kompozitlerinden, kabuk ve
cekirdek kismi olan ¢ift bilesenli lifler iiretilebilmektedir. Ardindan ¢ekirdeklerin segici olarak
uzaklastirilmasi—saglandiginda sadece kabuk kismi bulunan i¢i bos nanolifler elde
edilebilmektedir (Li ve Xia 2004). Samatya Yilmaz ve Ayta¢ (2023), kabuk elektrogekim
cozeltisi olarak polilaktikasit (PLA) ve TPU karisimli bir ¢ozelti ve ¢ekirdek elektrogcekim
¢Ozeltisi olarak bir PVP ¢ozeltisi kullanarak, i¢ci bos PLA/TPU nanolifleri hazirlamislardir. Kati
PLA/TPU nanoliflerle karsilastirildiginda, i¢i bos nanoliflerin daha kiiciik ¢aplari, daha ytiksek
¢cekme dayanimi ve sivi emme kapasitesi bulunmaktadir (Samatya Yilmaz ve Aytag, 2023).
Bu calismada, cift bilesenli elektrocekim yontemi kullanilarak i¢i bos TPU/PBS/GO-Ag NP
nanoliflerinin iiretimi saglanmistir. GO ile Ag NP katkilar1 arasindaki sinerjik etkinin agiga
cikmasi sonucu Ag NP varliginda GO’larin homojen dagilimi saglanarak nanoliflerin
karakterizasyon incelemesi gergeklestirilmistir. Sinerjik davranigin nanolif 6zellikleri
tizerindeki etkisi incelenmistir.

2. MATERYAL VE METOT

2.1. MATERYAL

Mitsubishi Chemical firmasindan BioPBS™ FZ71PM kodlu PBS (MA: 104000 gr/mol) tedarik
edilmistir. TPU tiirii olarak ise Ravago firmasinin Ravathane 240 A85® ticari isimli iiriini
kullanilmistir. PVP40 kodlu polivinilpirolidon (PVP) Sigma-Aldrich’ten (Almanya) temin
edilmistir. Ag NP ve GO nanotozlar1 katki malzemesi olarak kullanilmak {izere sirasiyla
Nanografi ve Hazerfen firmasindan satin alinmistir. Coziicii olarak kloroform (CF),
dimetilformamid (DMF), dimetil siilfoksit (DMSO) ve etanol (ET) Merck firmasindan tedarik
edilmistir.

2.2. METOT

2.2.1. Cozeltilerin Hazirlanmasi ve Elektro¢ekim islemi

TPU/PBS karigimi 6nceki calismalarimizdan elde ettigimiz bilgilere gore agirlikca 40/60
oraninda hazirlanmistir (Isgen, 2024). PBS ile TPU polimerlerini bir arada ¢dzebilmek icin
uygun olan ¢6ziicii karisimi1 6n denemeler sonrasinda CF/DMF/DMSO (hacimce 8,5/ 1/ 0,5)
olarak belirlenmistir. PVP polimeri de belirlenen bu ¢6ziicii sisteminde ¢éziinmiistiir. TPU/PBS
(40/60) karistminin ¢ozelti derisimi %8 ve PVP c¢ozeltisi de %20 olarak hazirlanmastir.
TPU/PBS/GO-Ag NP karisimlari da %8 derisimli olarak belirlenen ¢oziicii sisteminde
¢cozlinmiistiir. Tiim ¢ozelti beherlerinin agizlart sikica kapatilarak, Incubator Shaker cihazinda

55 °C’de 16 saat siireyle karistirilmistir. Boylece tamamen homojen bir ¢dziinme isleminin

189



=i b
ZE€Sceir B

Nt INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Z, =
LN AN

gerceklestigi goriilmistlir. Cozeltiler tamamen homojen bir sekilde ¢ozlindiikten sonra
elektrocekim islemine alinmustir.

PBS/TPU/GO-Ag NP karisimlari (kabuk) ve saf PVP (¢ekirdek) ¢6zeltilerinden igi bos nanolif
iretimi, c¢ift beslemeli tek bir diize kullanilarak es eksenel elektrogekim yontemiyle
gerceklestirilmistir.  Cift beslemeli iiniteden gelen iki siringadan beslenecek polimer
cozeltilerinin, i¢ ice gecmis i¢inde igne bulunan tek bir diizeden ¢ikisini saglayacak, diaksiyel
metal diize bashigi kullanilmistir. Uretim kosullari; 1,5 mL/sa besleme hizi, 20 cm mesafe ve
16 kV uygulanan gerilim olarak belirlenmis ve tiim nanoliflerde ayni islem kosullar
uygulanmistir. Elektrocekim islemi 3 saat siirdiiriilmiistiir. i¢i ige ¢ift bilesenli olarak iiretilen
nanolifler daha sonra, oda kosullarinda 15 dk. etanol igerisine daldirilip bekletilerek muamele
edilmistir. Boylece ¢ekirdekte bulunan PVP nanolifinin ¢6ziinme sonucu yapidan ayrilmasiyla
nanoliflerin i¢cinin bosaltilmas1 saglanmistir. Islem sonunda, i¢i bos saf PBS/TPU, ici bos
PBS/TPU/GO %1 ve i¢i bos hibrit PBS/TPU/GO-Ag NP elektrocekim matlari elde edilmistir.
Etanol ile 1slanan tiim numuneler, oda kosullarinda 24 saat kurumaya birakilmistir.

2.3. Karakterizasyon

I¢i bos nanomalzemelerin 1lif caplarnin degerlendirilmesi QUANTA 400F Field Emission
marka SEM cihazinda gerceklestirilmistir. Nanoliflerin 1s1l 6zelliklerinin incelenmesi amaciyla
ile TGA analizi, 25-600 °C sicaklik araliginda 10 °C/dk. 1sitma hiz1 ile yapilmistir. Ayrica
karigimlarin birbiri ile uyumlulugu ve nanoliflerin ¢ekirdeginin boslugu DSC analizi ile
kanitlanmak tizere Mettler Toledo DSC 1 cihazi ile (-80)-300 °C sicaklik araliginda ve 10
°C/dk. 1sitma hizinda tek adimda gergeklestirildi. Hem TGA hem de DSC analizleri sirasinda
sisteme 30 mL/dk. akis hiziyla yiiksek saflikta azot gaz1 beslenmistir. I¢i bos nanoliflerin gekme
dayanimi ise, ASTM D882 standardina gore 5 kN yiik ve 1/10 mm/dk. ¢ekme hizinda Lloyd
Instruments LRX Plus marka ¢ekme cihazi ile oda sicakliginda belirlendi. Cekme testi i¢in her
numuneden 50 mm x 15 mm boyutlarinda 5 adet test edilerek sonuglarin ortalamasi alinda.

3. SONUC

3.1. i¢i Bos Hibrit Nanoliflerin Cap Ol¢iimii Sonuglar

I¢i bos saf TPU/PBS, i¢i bos TPU/PBS/GO %], ici bos hibrit TPU/PBS/Ag NP-GO nanoliflerin
ortalama lif caplar1 Sekil 1°de verilmistir. i¢i bos saf TPU/PBS nanolifin ortalama lif ¢ap1 462
nm olarak bulunurken, i¢i bos TPU/PBS/GO %1 nanolifin ortalama lif ¢ap1 364 nm oldugu
goriilmiistiir. Literatiirde GO'nun iletkenligi indirgenmis yapsi ile iligkilendirilmistir. DMF ve
DMSO gibi ¢oziiciiler, polar aprotik yapilar1 nedeniyle ve reaksiyon ortamindaki sicakliin da
katkisiyla GO'nun ¢oziiniirliigiinii arttirabilir. Degismeyen iiretim parametrelerine karsi

GO’nun iletkenligi dolayisiyla nanoliflerin ¢aplarinda incelme gozlemlenmistir. Ancak yapinin
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icerisine Ag NP’lerin eklenmesi i¢i bos hibrit nanoliflerin 6nce ortalama lif ¢apini arttirmas,
ardindan artan Ag NP miktarinda i¢i bos hibrit nanoliflerin ¢aplarinda bir diisiis egilimi fark
edilmistir. i¢i bos hibrit nanoliflerin éncelikle ¢apinin artmas1 Ag NP’lerin yiiksek yogunlugu
dolayistyla ¢ozeltinin artan viskozitesine karsi degismeyen iiretim kosullari sonucu lif
caplarinin artmastyla iliskilendirildi. Ancak yapidaki Ag NP miktar arttik¢a artan iletkenlik,
artan ¢ozelti viskozitesi sonucu diisen yiizey geriliminin sabit tutulan uygulanan voltaj miktar
ile yenilebilecek durumda olmasi sonucu ortalama lif ¢aplarinda azalis gériilmiistiir.

Nanoliflerin Ortalama Lif Capi (nm)
800

686 669

700
600
500 462 493
400 364
300
200
100

0

saf PBS/TPU GO-AgNP  GO-AgNP  GO-AgNP  GO-AgNP
(1,0/0) (0,9/0,1) (0,8/0,2) (0,7/0,3)

Sekil 1. Nanoliflerin Ortalama lif Cap1

3.2. ici Bos Hibrit Nanoliflerin TGA Sonuclari

I¢i bos hibrit TPU/PBS/Ag NP-GO nanoliflerin TGA egrileri Sekil 2’de ve 1s1l bozunma
degerleri Tablo 1°de gosterilmistir. Elektrogekim matlarin 1s1l kararlilik 6zellikleri hem TPU
hem de PBS polimerlerinin 6zelliklerini birlestiren tek bir yapi icerisinde gdzlemlenmistir. I¢i
bos nanolif yapisindaki Ag NP katki miktarlarindaki artisin dogrusal olarak 1s1l kararliligi
etkilemedigi sonucuna varilmistir. Nanoliflerin 1s1l direnci saf TPU/PBS matina kiyasla %1 GO
varliginda artmisg, ancak yapidaki GO miktarinin azalmasiyla termal diren¢ azalmistir. %0,9
GO katki oranli nanoliften sonraki matlar1 termal Ozelliklerine ait sicaklik degerleri
degismemistir. Bu sebeple doygunluk noktasinin GO/Ag NP (0,9/0,1) katki oranlar1 oldugu
sOylenebilir. Ancak Ag NP varliginda homojen GO dagilim1 sayesinde saglanan sinerjik
etkiden dolayi, 1s1l dayanikliliginin en ¢ok artisinin TPU/PBS/Ag NP-GO (60:40:0,9:0,1,
w/w/%) nanolifi oldugu goriilmiistiir. Kiil miktar1 yapidaki GO’ nun azalmasiyla azaldigi1 ancak
nanolifinde en yiiksek Ag NP miktar1 oldugu icin metal katkinin daha belirgin varligi
dolayisiyla GO/Ag NP (0,8/0,2) nanolifinin kiil miktarina gore bir miktar artis géstermistir.
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Tablo 1. I¢i bos hibrit TPU/PBS/Ag NP-GO nanoliflerinin 1s1l bozunma verileri

.. Tas Ta0 Kiil Miktar
Ornek

©0) ©0) (%, 600 °C)
GOJ/Ag NP (0,7/0,3) 2615 | 320,7 6,80
GOJ/Ag NP (0,8/0,2) 261,4 | 316,1 6,64
GOJ/Ag NP (0,9/0,1) 303,9 | 3324 7,76
GOJ/Ag NP (1/0) 322,4 | 3416 8,39
TPU/PBS (40/60) 279,6 | 318,6 9,83

Sekil 2. i¢ci bos nanoliflerinin TGA egrileri

3.3. ici Bos Hibrit Nanoliflerin DSC Sonuclar:

I¢i bos Saf TPU/PBS, i¢i bos TPU/PBS/GO % 1 ve ici bos hibrit TPU/PBS/Ag NP-GO
nanoliflerinin DSC egrileri Sekil 3’te verilmistir. i¢i bos TPU/PBS nanolifinde -28,5 °C
degerinde tek bir Tq goriilmiistiir. Bu sonug ile TPU ve PBS’in birbiri ile kismen uyumlu oldugu
bulunmustur. i¢i bos tiim hibrit nanoliflerin Tz sicakligi 115 °C civarinda i¢i bos Saf TPU/PBS
ve i¢ci bos TPU/PBS/GO %1 nanoliflerinkine benzer sekilde bulunmustur. Ancak Tmi1
sicakliklar saf TPU/PBS nanolifinde yaklasik 70 °C olarak gozlemlenirken, TPU/PBS/GO %1
nanolifinde 50 °C civarinda goriilmiistir. TPU/PBS/GO %1 nanolifinin Tm1 sicakligina en
yakin i¢i bos hibrit GO/Ag NP (0,9/0,3) nanolifinde fark edilirken, i¢i bos hibrit GO/Ag NP
(0,7/0,3) nanolifinin 50 °C’nin altinda Tmi1 sicakhig1 sergiledigi goriilmiistiir. I¢i bos hibrit
GO/Ag NP (0,8/0,2) nanolifinin Tm1 sicakligi ise 60 °C’ye yakin olarak kaydedilmistir.
TPU’nun yumusak segmentinden kaynaklanan Tm1 sicaklik farkliliklar1t TPU zincirine tutunan
GO yapillarmin Ag NP varliginda diizenli dagilimindan kaynaklanan etkisi ile
iligkilendirilmistir. Ayrica hi¢ bir i¢i bos elektrogekim matinda literatiirde belirtilen PVP nin
karakteristik DSC pikleri gézlenmediginden, nanoliflerin ¢ekirdeginin bosaldig: bildirilmistir
(Samatya Yilmaz ve Aytag, 2023).
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Sekil 3. ici bos nanoliflerinin DSC egrileri

3.4. ici Bos Hibrit Nanoliflerin Mekanik Test Sonuclar

I¢i bos hibrit PBS/TPU/GO-Ag NP i¢i bos nanoliflerin maksimum yiikteki cekme dayanimi
(MPa) siitun grafikleri Sekil 4’te verilmistir. Tiim i¢i bos hibrit PBS/TPU/GO-Ag NP
nanoliflerin gelismis mekanik 6zelliklere sahip oldugu bulundu. Yapiya eklenen Ag NP’lerin
miktart arttikga, iki bilesenli elektrocekim aglarin cekme dayanimi artmastir ( Li ve dig., 2019).
I¢i bos TPU/PBS/GO % 1 nanolifin cekme dayanimi 0.63 MPa olarak bulunmustur. Saf
TPU/PBS’e GO eklendiginde ¢ekme dayanimi keskin bir diisiis gostermistir. Liflere
nanokatkilar ilave edildiginde polimerlerin zincir hareketleri kisitlandigindan zincir ¢6ziilmesi
gergeklesemeyebilir. Malzeme kirilgan bir yapiyla sonuglanir. Ancak Ag NP-GO ile sinerjik
etki sayesinde GO’nun topaklanmasi degil homojen dagilimi eklendiginde nanoliflerin gekme

dayaniminda kayda deger bir artig olmasini saglamstir.

5

2,62 274

1,76

-

-

(B

Cekme Dayammu (MPa)

GO/AgNP GO/AgNP GO/AgNP  PBSTPU (60:40)
(0,9:0,1) (0,8:0,3) (0,7:0,3)

Sekil 4. ici bos nanoliflerinin gekme dayanimu siitun grafikleri
4. TARTISMA
Bu ¢alismada, GO ile Ag NP arasinda olusan sinerjik etki sayesinde GO’nun homojen dagilarak
iistin Ozelliklerinden verimli bir sekilde yararlamlmas1 hedeflenmistir. I¢i bos hibrit

TPU/PBS/GO-Ag NP nanoliflerinin iiretimi es eksenel elektrogekim yontemiyle basartyla
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saglanmigtir. Artan Ag NP ile homojen dagilim gosteren GO yapist sayesinde nanolif
caplarinda kayda deger bir dogrusal incelme gozlemlenmistir. Isil 6zelliklerinde degisim
gozlemlenmistir. Ayrica nanoliflerin ¢ekme dayanimi davranislarinda Ag NP’nin miktari
arttikca Onemli derecede artis goriilmiistiir. Sonuc¢ olarak GO ile birlikte Ag NP’ler
kullanildiginda sinerjik etkinin aciga ¢iktig1 bildirilmistir.
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OZET

Hizla artan plastik atiklar ve ¢evresel hassasiyetler nedeniyle alternatif malzemelere yonelik
arastirmalar hiz kazanmistir. Polilaktik Asit (PLA), yenilenebilir kaynaklardan elde edildigi
icin bu konuda 6ne ¢ikan biyopolimer malzemelerden biridir. Ote yandan, oldukg¢a kirilgan
oldugu bilinen PLA, genellikle bir plastiklestirici ile kullanilir. Bu ¢alismada, ek bir
plastiklestirici kullanilmadan, ¢6ziicii olarak kloroform kullanilarak ¢ozelti dokiim yontemi ile
PLA ¢ozeltilerinden (agirlikca %1, %3 ve %5) seffaf filmler hazirlanmistir. Bu filmlerin
yapisal, termal ve mekanik 6zellikleri Fourier dontisimli kizilotesi spektroskopisi (FTIR),
Termogravimetrik analiz (TGA) ve ¢ekme testi ile incelenmistir. C-Cl grubuna atfedilen 667
cm'deki tepe, %3 ve %5 PLA iceren drneklerde gdzlenmistir. FTIR analizi, ¢dziicii ile polimer
arasinda bir etkilesim olabilecegini gostermistir. Ayrica, 92-102°C sicaklik araliginda filmlerin
TGA egrisinde goriilen boyun, kloroformun varligin1 gosterdi. Filmlerin maksimum bozunma
sicakligl, PLA igeriginin artmasiyla dogrusal olarak artti, boylece filmlerin termal direnci
gelisti. Dahasi, ¢ekme testi, PLA'nin kirillgan yapisinin varsayilan ¢oziicii-polimer etkilesimi
nedeniyle 6nemli olgilide iyilestigini gosterdi. Filmlerin maksimum yiikteki ¢ekme gerilmesi
(%) ve kopmadaki ¢ekme gerilmesi (%) degerleri arasindaki keskin degisimler, kloroform
coziiciisliniin PLA {izerindeki etkisini ortaya koydu. Bu ¢aligmalar, ¢ozelti dokiim yontemi
kullanilarak herhangi bir plastiklestirici olmadan PLA'nin esnek elastik bir film olarak
kullanilmasi i¢in umut vericidir.

Anahtar kelimeler: PLA, kloroform, ¢ozelti dokiimii, film, esnek

EFFECT OF SOLVENT ON THE PREPARATION OF PLA TRANSPARENT FILM
BY SOLUTION CASTING METHOD
ABSTRACT

Due to rapidly increasing plastic waste and environmental sensitivities, research for alternative
materials has accelerated. Polylactic Acid (PLA) is one of the prominent materials as a
biopolymer in this regard as it is obtained from renewable resources. On the other hand, PLA,

which is known to be quite brittle, is usually used with a plasticizer. In this study, transparent
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films were prepared from PLA solutions (1, 3 and 5% by weight) by the solution casting method
using chloroform as the solvent, without the use of an additional plasticizer. The structural,
thermal, and mechanical properties of these films were investigated by Fourier transform
infrared spectroscopy (FTIR), Thermogravimetric analysis (TGA), and tensile test. The peak at
667 cm™, which was attributed to the C-CI group, was observed in 3% and 5% PLA-containing
samples. FTIR analysis indicated that there may be an interaction between the solvent and the
polymer. Also, the neck seen in the TGA curve of the films in the temperature range of 92-
102°C showed the presence of chloroform. The maximum degradation temperature of the films
increased linearly with increasing PLA content thus, the thermal resistance of the films
developed. Moreover, the tensile test showed that the brittle structure of PLA was significantly
improved due to the supposed solvent-polymer interaction. The sharp variations between the
tensile strain at max load (%) and tensile strain at break (%) values of the films revealed the
effect of chloroform solvent on PLA. These studies are promising for the use of PLA as a
flexible elastic film without any plasticizer by using the solution casting method.

Keywords: PLA, chloroform, solution casting, film, flexible

1. INTRODUCTION

Due to the harmful effects of synthetic polymers obtained from petroleum-based sources on the
environment, interest in biodegradable or biobased polymers has increased in recent years
(Rosa et al. 2005). For this reason, biodegradable polymers are preferred for developing
environmentally friendly materials using renewable resources.

Poly (lactic acid) (PLA) is a biodegradable polymer obtained from renewable resources such as
corn, sugar beet, potato starch, and cheese. It attracts attention with its physical and mechanical
properties, good transparency, and biodegradability among biodegradable polymers. It is stated
that the properties of petroleum-based polymers such as polyethylene (PE), polypropylene (PP),
polystyrene (PS), polycarbonate (PC), and polyethylene terephthalate (PET) are comparable to
and even better than them. For example, PLA, compared to PS, shows high strength and
toughness as well as low permeability performance against the transfer of various gases such
as water vapor and methane (Hamad et al. 2018). However, PLA is a hard and brittle polymer,
and its elongation at break is quite low. Its thermal stability also limits its application areas.
Therefore, in some studies, to improve the flexibility of PLA and increase its thermal resistance,
plasticizers are added to the material surface or mixed with different polymers (Burgos et al.
2017; Auros et al. 2004; Wang et al. 2014; Sener et al. 2024). In addition to these studies, there
are studies in the literature examining the effects of different solvents on the properties of PLA.

It is known that PLA polymer is easily dissolved in solvents such as methylene chloride,
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benzene, chloroform, and dioxane, but has low solubility in solvents such as toluene, acetone,
acetonitrile, methanol, and ethyl acetate (Byun et al. 2012). The strong interaction between PLA
and chloroform solvent occurs the homocrystallization (S6dergard et al. 2002). The crystallinity
of PLA increases. Crystallization of PLA dissolved in chloroform occurs by intramolecular
interaction rather than intermolecular interaction (Furuhashi et al., 2006). In addition,
chloroform causes more chain mobility of PLA polymer (Bistac 1997) and leads to random
conformation of molecules (Huda et al. 2002).

The solvent casting technique is widely used in film preparation (Pezzin et al. 2003). This
technique includes dissolution, casting, and drying (Diilger et al. 2024). By dissolving PLA
with chloroform, the film crystallinity increases, and misty film surfaces are observed
(Furuhashi et al., 2006).

In this study, PLA solutions were prepared with chloroform solvent at different concentrations
without adding any plasticizer or other polymer to PLA. Films were obtained from the prepared
solutions by the solution casting method. Characterization studies of the obtained pure PLA
films were carried out. The interaction between PLA polymer and chloroform solvent and its
effect on the characterization of pure PLA film were investigated.

2. MATERIAL AND METHOD

2.1. Materials

PLA-4043D (C3H40.) grade was obtained from Nature Works, USA. Chloroform (CHCI3),
RPE grade was purchased from Carlo Erba Reagents.

2.2. Method

2.2.1. Preparation of PLA films

Firstly, PLA granules were dried in a vacuum oven at 80°C during the night to remove any
possible moisture. The required PLA was weighed to obtain 1%, 3%, and 5% solutions of PLA
and chloroform and then added into beaker with chloroform. Each beaker was stretched with
aluminium foil and parafilm to prevent evaporation and stirred with a magnetic stirrer for 4
hours. Finally, equal amounts of the solution were poured into identical petri dishes and left to
dry at room temperature for 48 hours.

2.3. Characterization

FTIR analysis was performed by using ATR equipped Perkin Elmer-100 spectrometer with
diamond crystal. Spectra were recorded in the range of 4000-650 cm™ wave number. TGA
analysis was done by using the Mettler Toledo TGA Starl System. Analysis was performed

from 25°C to 600°C at a heating rate of 10 °C/min under N> atmosphere. Mechanical tests were
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carried out by using the Instron 3345 instrument. ASTM D882 method was followed to analyse
films.

3. RESULTS AND DISCUSSION

3.1. FTIR Results

FTIR spectra of 1%, 3%, and 5 % PLA films and chloroform were given in Figures 1 and 2.
The characteristic FTIR peaks of PLA were observed as C=0 bond stretching peak around 1750
cm, C-H stretching of -CH3 around 3000 cm™, and ester C-O stretching peak around 1180
cmL. Additionally, it was observed that chloroform C-Cl stretching peaks around 758 cm™ were
also observed in PLA films with increasing PLA amount. On the other hand, C-Cl bending
peaks which appear in 3% and 5% PLA-containing films at 667 cm™ were attributed to the

interaction between PLA and the solvent (Singla et al. 2012; D’ Amato et al. 2017).
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Fig 1. FTIR spectra of 1%, 3% and 5 % PLA films
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Fig 2. The characteristic peak range FTIR spectra of the chloroform

198




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

3.2. TGA results

TGA and DTGA curves were given in Figures 3 and 4, respectively. The thermal degradation
values of PLA films were summarized in Table 1. The TGA profiles of the films are quite
similar to each other. No significant trend is observed. However, starting from Tso, it has been
observed that thermal stability improves like Tmaxt and Tmaxe. There are no significant
differences in the ash content. DTGA curves confirm that thermal degradation occurs in two
stages. In the first stage, the solvent thermally degrades at a range of 90-100°C. With the
increasing amount of PLA, it can be said that both the degradation peaks related to chloroform
(Tmax1) and PLA (Tmax2) shift to higher temperatures, indicating an improvement in thermal
stability (Mofokeng et al. 2012).
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Fig 3. Thermal degradation of PLA films
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Fig 4. DTGA curve of PLA films

Table 1. Thermal degradation values of PLA films

Too Tso Tmaxt Tmaxz Residue at
Samples

°O) O °O) O 600°C (%)
%1 PLA 312.29 340.39 90 347.52 0.83
%3 PLA 312.29 344.58 95 349.20 0.60
%5 PLA 307.68 346.26 100 352.55 0.54

3.3. Tensile Test Results

Figures 5 and Figure 6 show the Tensile stress and Young's Modulus values of pure PLA films,
respectively. In addition, Table 2 also shows the tensile strain at max load (%) and tensile strain
at break values that change with PLA concentration. The tensile stress - tensile strain curves of
PLA films are also shared in Figure 7.

With the increasing concentration of PLA, the chloroform solvent increased the crystallinity of
the films. The cloudy outer appearance of the films turned white during the tensile test,
indicating that the films were crystallized. The tensile strength of PLA films increased at 1%
and 3% concentrations but showed a sharp decrease at 5% concentration. The chloroform
increased the mobility of the PLA polymer chain and provided flexibility. The optimum
concentration was found as 3% PLA concentration. The tensile stress and tensile strain at max

load values of the 3% PLA film are higher than the 1% PLA film. The tensile strain at the break
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value of the 1% PLA film is the same as the tensile strain at the max load value, while the
tensile strain at the max load value of the 3% PLA film showed a sharp increase. The tensile
strength of 3% PLA film was the highest, while its Young’s modulus value remained below
that of 1% PLA film. 3% PLA film exhibited ductile behavior. This was attributed to the
monocrystalline structure of PLA in the presence of chloroform. The tensile strength value of
5% PLA film remained below that of the other films. However, it showed a high 285.07%
elongation ability with a significant increase. Tensile strain at max load value and tensile strain
at break value were found to be the same for 5% PLA film. 5% PLA film exhibited the lowest
tensile strength and Young’s modulus. Chloroform reduced the brittleness of PLA and provided
high elongation properties to 5% PLA film. These values and behaviors were found to be

consistent with literature studies (Jin at al. 2000; Pezzin et al. 2003).

Tensile Stress [MPa]

20 1 17,78
E 14,95
15 12,22
10 1
5
0 ]
%1 PLA %3 PLA %5 PLA

Fig 5. Tensile Stress [MPa] graphs of PLA films

Young's Modulus [MPa]
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1400 1151,88
1200
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Fig 6. Young’s Modulus [MPa] graphs of PLA films
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Table 2. Tensile strain at max load (%) and break (%) values of PLA films

Samples Tensile Strain at Max Load (%) | Tensile Strain at Break (%)
%1 PLA 2.11 unchanged

%3 PLA 2.50 169.11

%5 PLA 285.07 unchanged

16 ||— %1 PLA

%3 PLA
%5 PLA

20

-
~
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Tensile Stress [MPa]

N A O ®

10

o

1

Tensile Strain (%)

Tensile Stress [MPa]

0 50 100 150 200 250

Tensile Strain (%)
Fig 7. Stress - Strain curves of PLA films

CONCLUSIONS

In this study, PLA films with different concentrations were prepared using the solution casting
method. The properties of the obtained films were characterized by tensile FTIR and TGA
analyses. FTIR indicates the interaction between chloroform and PLA. With the increasing
amount of PLA, the thermal stability of the films has improved. Changes in mechanical
properties confirm these findings. The chloroform solvent reduced the brittleness of PLA and
increased its elasticity. The results of this study showed that PLA films having high elasticity
and thermal resistance can be produced without adding any plasticizer to PLA or mixing PLA
with another polymer.
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CARBON COMPOSITE MATERIALS FOR ADVANCED SUPERCAPACITOR

APPLICATIONS
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Abstract

Scientists are actively researching new energy storage technologies to improve safety, speed,
and efficiency. Currently, the most common energy storage methods are batteries and
supercapacitors. However, batteries have moderate power densities, while supercapacitors have
low energy densities, which limits their practical use. Supercapattery is a novel class of energy
storage technology that combines the advantages of both batteries and supercapacitors. Herein,
the Cas(PO4). is synthesized by hydrothermal method, rGO is synthesized by hammer’s
method, PANI is synthesized by chemical oxidative method and its composite Cas(POa): with
reduced graphene oxide (rGO) as well as Cas(POa4)/PANI/rGO (with the different ratios) by a
simple co-precipitation method. The synthesized materials were characterized by XRD, SEM,
FTIR, UV-visible spectroscopy. By increasing the concentration of PANI and rGO, the XRD
pattern demonstrated that the structure of calcium phosphate and their composites with varying
weight ratios and average crystallite size increased. The morphology of samples can be studied
by using SEM. The optical properties of nanoparticles were studied by UV-visible
spectroscopy, which shows band gap of Cas(PO4). and PANI from 4.5 and 2.5 eV to 3.18 eV
and 3.3 eV. The chemical properties of nanoparticles were studied using Fourier transform
infrared spectroscopy that indicated the presence of metal oxide groups in bending and
stretching vibrations.

Keywords: Supercapacitors, Energy Storage Devices, Chemical Oxidative method, XRD,
Hydrothermal method
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INCREASE THE EFFICIENCY OF THE PROCESS OF DEMINERALIZATION OF

NATURAL WATERS

David KOVTUN
National University of Civil Protection of Ukraine

ABSTRACT

Today's environmental challenges, including the growing pollution of water resources,
require the search for new approaches to water treatment. Existing reagent demineralization
methods, although widely used in water treatment systems, have a number of disadvantages,
such as significant economic and resource costs, as well as causing secondary pollution. This
creates a need to improve existing water treatment technologies to reduce their environmental
impact.

There is a global trend towards a decrease in clean water reserves, which is particularly acute
in Ukraine and other parts of the world. Studies show that the level of groundwater and surface
water pollution in Ukraine is high. The main pollutants are nitrogen compounds (nitrate ions,
ammonium ions), iron ions, manganese ions, and dissolved salts, including calcium and
magnesium ions. This poses a serious threat to public health and ecological balance. In this
regard, the development and improvement of methods for demineralization of natural water in
water treatment systems is a relevant and important area of solving the problem of

One of the promising areas is the use of the ion exchange method, which, due to its efficiency
and potential for combination with other technologies, is attracting the attention of scientists.
However, existing ion exchange water treatment systems need to be improved to increase their
efficiency and reduce costs. The study of the possibilities of magnetic activation of ion
exchange processes seems to be a promising area for increasing the efficiency of water
demineralization and improving the environmental performance of water treatment
technologies.

To intensify ion exchange processes, a method using modified ion exchangers has been
proposed, which includes the simultaneous action of a magnetic field on the ion exchanger and
the water to be purified.

Taking into account the analysis of experimental data, values for the construction of a
mathematical model for the magnetic field strength in the range from 0 to 3 A/m were chosen.
This is justified by the largest values of the change in the working exchange capacity of

cationite.
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The basis for building the mathematical model was the equation.

Y(X1,X2)=F1-X1-X2%4F2-X1-X2+F3-X124+F4-X1+F5-X2+F6 1)

where:

F1,F2,F3,F4,F5,F6 - coefficients, solutions of the system of equations found using the
Gaussian method,

X2 — magnetic field strength;

X1 — water hardness;

dyukiin Y — working exchange capacity;

To determine the coefficients F1-F6, we used the Gaussian method. It involves reducing the
system of equations describing the experimental results to an upper-triangular form and then
finding the solution coefficients. This approach makes it possible to accurately determine the
dependence of the working exchange capacity on the input parameters, in particular on water
hardness and magnetic field strength

The obtained coefficients allowed us to build a model that demonstrates how changes in
water hardness and magnetic field strength affect the working exchange capacity. This model
is the basis for further optimization of water treatment processes to increase their efficiency.

Experiments and a mathematical model show that the magnetic field strength affects the
working exchange capacity of cationite, especially in the range from 0 to 3 A/m. The greatest
increase in exchange capacity is observed at magnetic field strengths up to 3 A/m, after which
the efficiency decreases. It should be noted that the use of magnetic activation to intensify ion
exchange processes in water treatment systems requires additional research. It is necessary to
study in more detail the mechanisms of interaction of the magnetic field with the cationite, as
well as to establish optimal parameters for different operating conditions to ensure maximum

efficiency of this method.
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ABSTRACT

The inhibition effectiveness of carbon steel (CS) in 1M HCI by C4-SHOP has been examined
using electrochemical impedance spectroscopy (EIS), potentiodynamic polarization (PPD), and
weight loss measurements at 298 K. The results indicate that the inhibition efficiency (n %)
increases with the concentration of inhibitor C4-SHOP reaching maximum values of 85 % at
the optimal concentration (5.10" M) according to PPD analysis. PPD results suggest that
inhibitor C4-SHOP act as mixed-type inhibitors. Furthermore, the inhibitor follow the
Langmuir adsorption isotherm for monolayer adsorption. Scanning electron microscopy (SEM)
analysis of CS has also been conducted and discussed. Theoretical calculations and molecular
dynamics (MD) simulations show good agreement with the experimental results for the
inhibitor C4-SHOP under study.

Keywords: Corrosion, inhibitor, heterocyclic, organic, compound, carbon steel.
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TOPLU iS SOZLESMESI SURECINDE YETKI KONUSUNUN YARGITAY

KARARLARI CERCEVESINDE INCELENMESI
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Ali Kemal NURDOGAN

ORCID ID: 0000-0001-9411-4313

OZET
Sendikalarin genel olarak amaglar1 liyelerinin ¢alisma sartlarini iyilestirmek, ekonomik hak ve
cikarlarini korumak ve gelistirmektir. Sendikalar bu amaclarini 6rgiitlenme giicii ile anayasa ve
kanunlarla taninmis olan toplu is sézlesmesi ve grev hakkini kullanarak yerine getirmektedirler.
Toplu is sozlesmeleri, is¢ilerin ve igverenlerin karsilikli olarak ticret ve ¢alisma kosullarini
serbest¢e belirleyebilme aracidir.
Toplu is sozlesmelerinin taraflari is¢i sendikalar1 ve isveren veya isveren sendikasidir. Toplu is
sozlesmesi yapilabilmesi i¢in ncelikle toplu is s6zlemesi yapmaya ehliyetli ve yetkili taraflarin
belirlenmesi gerekmektedir. Toplu is sozlesmesi taraflarindan birisinin yetki belgesinin alindig1
tarihten itibaren on bes giin i¢inde karsi tarafi toplu goriismeye cagirmasi ile toplu goriisme
siireci baslatilir.
Yetki belgesinin alinmasi siirecinde taraflar yetki itiraz1 ve yetki tespiti i¢cin mahkemeye
basvurabilmektedirler. Calismanin amaci, toplu is sézlesmesi siirecinde yetki itiraz1 ve yetki
tespiti davalarin1 yargitay kararlar1 ¢ercevesinde inceleyerek sendikal hak ve ozgiirliiklere
etkisini ortaya koymaktir.
Arastirma bulgulari, yetki tespiti ve yetki itirazina dair Yargitay kararlarinin dokiiman analizi
yontemiyle incelenerek aciklanmaktadir. Arastirma zaman ve maliyet kisit1 sebebiyle tarihleri
arasinda alinanan kararlar1 kapsamaktadir. Yargitay karar arama sayfasinda toplu is s6zlesmesi
yetki tespiti ve yetki itiraz kelimeleri aratilarak 46791 karara ulagilmistir. Zaman ve maliyet
durumu g6z Oniine alinarak 01 Ocak 2021 — 01 Ocak 2024 tarih araliginda 6169 adet karar
arastirma kapsamina alinmistir.
Anahtar Kelimeler: Toplu is sdzlesmesi, Yetki itirazi, Yetki tespiti

EXAMINING THE AUTHORITY PROBLEM IN THE COLLECTIVE BARGAINING
PROCESS WITHIN THE FRAMEWORK OF THE SUPREME COURT DECISIONS

ABSTRACT
The general aim of unions is to improve the working conditions of their members, to protect
and develop their economic rights and interests. Unions achieve these goals by using the power

of organization and the right to collective bargaining and strike, which are recognized by the
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constitution and laws. Collective labor agreements are a means for workers and employers to
freely determine wages and working conditions.

The parties to collective bargaining agreements are trade unions and employers or employers'
unions. In order to conclude a collective bargaining agreement, the parties that are qualified and
authorized to make a collective bargaining agreement must first be determined. The collective
negotiation process is initiated when one of the parties to the collective bargaining agreement
calls the other party to a collective negotiation within 15 days from the date of receipt of the
authorization certificate.

During the process of obtaining the authorization certificate, the parties can apply to the court
for authorization objection and authorization determination. The aim of the study is to examine
the jurisdiction objection and jurisdiction determination cases in the collective bargaining
process within the framework of the Supreme Court decisions and to reveal their impact on
union rights and freedoms.

The research findings are explained by examining the Supreme Court decisions regarding
jurisdiction determination and jurisdiction objection using the document analysis method. The
research covers the decisions taken between 2018-2019 due to time and cost constraints. 46791
decisions were found by searching the words collective bargaining agreement authority
determination and authority objection on the Supreme Court decision search page. Considering
the time and cost situation, 6169 decisions were included in the scope of the research between
01 January 2021 and 01 January 2024.

Keywords: Collective bargaining agreement, authority objection, authority determination
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SPOR EGiTiM MODELINE DAYALI TEMEL TENiS EGITIMININ 10-11 YAS

COCUKLARIN TEMEL MOTOR PERFORMANS KAPASITELERINE ETKIiSI

Melis KORKMAZ

Akdeniz University, Institute Of Educational, Department Of Physicial Education And Sports
Education

ORCID ID:0000-0001-5451-534X

Mustafa ALTINKOK
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ORCID I1D:0000-0002-9463-8923

OZET

Bu arastirma ile spor egitim modeli ile uygulanan temel tenis egitiminin 10-11 yas ¢ocuklarin
temel motor performans kapasite gelisimleri tizerine etkisini incelemek amaglanmustir.
Arastirmada, yar1 deneysel arastirma modellerinden 6n test—son test esitlenmemis kontrol
gruplu desen kullanilmistir. Arastirmanin ¢alisma grubu, Antalya il milli egitim miidiirliigline
bagli ortaokul kademesinde 6grenim gormekte olan 10-11 yas 26 kiz ve 23 erkek olmak iizere
toplam 49 ortaokul 5. sinif 6grencilerinden olusmaktadir.

Arastirmada temel motor performans diizeylerini belirlemek i¢in veri toplama araclari olarak
statik denge (flamingo testi), esneklik (otur uzan testi ), siirat (20 metre testi), ceviklik (T dril
testi), koordinasyon (altigen testi), kavrama kuvveti (hand grip testi), patlayict kuvvet (dikey
sigrama ve durarak uzun atlama testleri) kullanilmistir.

Arastirma da elde edilen veriler istatistiksel paket programi ile hesaplandi, elde edilen verilerin
normal dagilim oldugu goriildii. Caligma grubunun sosyo-demokrafik 6zellikleri frekans yiizde
dagilimlari ile belirlendi. Degiskenler arasinda farklilik olup olmadigi belirlemek i¢in bagimsiz
orneklem t testi, eslestirilmis 6rneklem t testi kullanilmistir.

Sonug olarak, Spor Egitim Modeline (SEM) dayal1 temel tenis egitimi uygulamalariin 10-11
yas ¢cocuklarin temel motor performans kapasite diizeylerini olumlu yonde gelistirdigi sonucuna
ulagilmistir.

Anahtar Kelimeler: Spor Egitim Modeli, Temel Tenis Egitimi, Temel Motor Performans

Kapasitesi
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EFFECT OF BASIC TENNIS TRAINING BASED ON SPORTS EDUCATION

MODEL ON THE DEVELOPMENT OF BASIC MOTOR PERFORMANCE
CAPACITIES OF CHILDREN AGE 10-11

ABSTRACT

The aim of this research was to examine the effect of basic tennis training applied with the
sports education model on the development of basic motor performance capacity of 10-11 year
old children.

In the research, pretest-posttest unequalized control group design, one of the quasi-experimental
research models, was used. The research group of the research consisted of a total of 49 middle
school 5th grade students, 26 girls and 23 boys, aged 10-11 years, who were studying at the
middle school level affiliated to the Antalya provincial directorate of national education.

In the research, static balance (flamingo test), flexibility (sit and reach test), speed (20 meter
test), agility (T-drill test), coordination (hexagon test), grip strength (hand grip test), explosive
strength (vertical jump and standing long jump tests) were used as data collection tools to
determine the basic motor performance levels.

The data obtained in the research were calculated with the statistical package program and it
was seen that the data obtained were normally distributed. The socio-demographic
characteristics of the study group were determined by frequency percentage distributions.
Independent sample t test and paired sample t test were used to determine whether there was a
difference between the variables.

As a result, it was concluded that basic tennis training practices based on the Sport Education
Model (SEM) positively improved the basic motor performance capacity levels of 10-11 year
old children.

Keywords: Sport Education Model, Basic Tennis Training, Basic Motor Performance Capacity
GIRIS

Bireyin ¢ok yonlii gelisimi icin ve ¢ok yonlii gelisiminin desteklenmesi icin aragsallastirilan
egitimin biitiin gelisim alanlarina dogrudan etkisi bulunmaktadir. Bu temel gelisim alanlarindan
bir tanesi de fiziksel ve motor gelisim alanidir. Gelisme ve gelisim ilkeleri dogrultusunda,
hareket ve motor performansin yami sira duyusal, duygusal ve igsel siiregler {izerinde
yapilandirilmis ya da yapilandirilmamais ¢evresel faktorlerin etkisi bireyin psikomotor gelisimi
icin oldukca onemlidir. Bu baglamda, gelisme, gelisim, biiylime, hareket kaliplar1 ve motor
performans arasindaki iliski fiziksel aktivite ve hareket egitimi uygulanma diizeyi ve de

uygulamalarin degerlendirilmesi ile dogrudan iliskilidir.
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Egitim plan ve faaliyetleri diizenlenirken Ogrencilerin biligsel, duygusal ve psikomotor
ozelliklerini gelistirmesi dikkate alinmalidir (Yildizlar, 2012). Hareket egitimi, oyun ve fiziki
etkinlikler ve beden egitimi ve spor ders programlarinin temel amaci bireyi devinigsel, fiziksel,
biligsel, duygusal ve toplumsal yonden gelistirmek ve gelisimine katki saglayarak bireyde
yasam boyu fiziksel aktivite katilim aliskanlig1 saglamaktir. Bu ama¢ dogrultusunda gerekli
kazanimlarin kazandirilabilmesi i¢in 6grenciler aktivitelerde aktif olmali ve etkinliklerin
planlanmasi kolaydan zora dogru diizenlenen bir hiyerarside bulunmasinin yani sira aktivite
sonlarinda da siire¢ ile ilgili olarak degerlendirmelerin yapildig1 siirecin igletilmesi
gerekmektedir. Aktivitelerin diizenlenmesinde yapilandirmaci egitim yaklasimi benimsenerek
o0grenme—0gretme siirecindeki yapilandirilmis cevresel ortamlar cesitlendirilerek 6grenciyi
dogrudan siiregte aktif kilmak gereklidir (MEB, 2006). Ogrencinin gerceklestirecegi
aktivitelerde etkilesimli bir O6grenme—0gretme ortami i¢in yapilandirmact egitim
yaklasimlaridan olan spor egitim modeli de kullamilabilir. Ogrenci tarafindan bilginin bireysel
anlamda yapilandirilmasi i¢in, ise kosulan Spor egitim modeli (SEM) ile {i¢c 6nemli hedefe
deginilmektedir. Bunlar; bilgili, becerili ve istekli spor insan1 olusturmaktir (Siedentop, 1994).
Bu anlamda uygulanacak spor egitim modeli ¢ocuklarin, temel motor hareketlerini 6§renme—
ogretme ortamlarini iyilestiren ve daha nitelikli hale getiren nitelikte bir yapisi oldugu
diisiiniilmektedir. Ozellikle 10-11 yas c¢ocuklarin spor branslari ile ilgili temel motor
becerilerinin 6zellestigi donem igerisinde bulunmas ile birlikte kazandirilacak bransa uygun
sportif oyunlar ile temel motor kapasiteleri daha da iyilestirilebilir ve motor performans
gelisimine katki saglayacagi oOngoriilmektedir. Bu dogrultuda arastirma ile ogretim
yontemlerinden spor egitim modeli merkeze alinarak uygulanan temel tenis egitiminin 10-11
yas cocuklardaki temel motor kapasite gelisimine etkisini belirleyerek, yine bu 6zelliklerin
gelisimine katkisini ortaya koymak amaglanmuistir.

MATERYAL VE METHOD

Arastirmada yar1 deneysel arastirma modellerinden yar1 deneme yontemi olan, ontest—sontest
esitlenmemis kontrol gruplu desen kullanilmistir (Robson, 2015).Arastirmanin c¢alisma
grubunu, meb’e bagl antalya ilinin muratpasa ilgesindeki Barbaros ortaokulundaki beden
egitimi ve spor derslerine katilmasinda herhangi bir engeli bulunmayan ve devam problemi
olmayan 10-11 yas gurubu 25 deney ve 24 kontrol grubu olmak iizere toplam 49 goniilli
ortaokul 5. Sinif 6grencileri olusturmaktadir. Arastirmada, 12 haftalik spor egitim modeli ile
temel tenis egitimine bagli olarak temel motor performans ve tenis becerileri belirlemek i¢in

ortaokul 5. siif 6grencilerine motor performans testleri uygulanmistir.
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Arastirmada Kullamilan Motor Performans Testleri

Arastirma grubunda ki tiim katilimcilarin boy ve agirlik 6l¢iimii anatomik durusta iken
ayakkabisiz ve spor kiyafetleri ile alinmistir. Deneklerin boy ve agirlik 6l¢tiimii 0.01 cm ve 0.01
kg hassasiyeti olan dijital olgekli stadiometre ile Olgiildi.Arastirmada motor performans
diizeylerini belirlemek i¢in statik denge (flamingo testi), esneklik (otur uzan testi ), stirat (20
metre testi), ¢ceviklik (T dril testi), koordinasyon (altigen testi), el kavrama kuvveti (hand grip
testi), patlayic1 kuvvet (dikey sigrama ve durarak uzun atlama testleri) veri toplama aracglari
kullanilarak Slgiimler yapilmistir. Arastirmada, 12 haftalik spor egitim modeli ile temel tenis
egitimine bagl olarak temel motor ve tenis becerileri ile liderlik 6zelliklerini belirlemek i¢in
ortaokul 5. Smf 6grencilerinin temel motor performans kapasitelerini belirleyebilmek i¢in
flamingo, otur uzan esneklik, 20 metre siirat kosusu, T dril, altigen, el kavrama kuvveti, dikey
sigrama ve durarak uzun atlama motor performans testleri kullanilmistir.

SONUC VE TARTISMA

Arastirmadan elde edilen veriler spss programi ile hesaplanmigtir. Oncelikle, elde edilen
verilerin normal dagilim sergileyip sergilemedigi belirlenmistir. Sosyo-demografik ozellikler
icin frekans ylizde dagilimlari dikkate alinmistir. Analizler sonucunda elde edilen veriler
normal dagilim gosterdigi i¢in parametrik testlerden, degiskenler arasinda farklilik olup

olmadigint belirlemek i¢in bagimsiz oOrneklem t testi, eslestirilmis Orneklem t testi

kullanilmustir.
BULGULAR
Tablo 1. Calisma Grubunun Genel Ozellikleri
Degisken Degigken parametresi N %
Deney 25 51,0
Grup
Kontrol 24 49,0
Kadin 26 53,1
Cinsiyet
Erkek 23 46,9
10 22 449
Yas
11 27 55,1

Incelendiginde arastirmaya katilan &grencilerin 25°i deney, 24’iiniin kontrol grubunu
olusturdugu, arastirmaya katilan 6grencilerden 26’sinin kadin, 23’iiniin erkek oldugu, yas

grubunun 10-11 yas oldugu bilinmektedir.
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Tablo 2. Deney ve kontrol gruplarinin motor performans 6lgiimlerinin on test ortalamalarina gore
farklilagip farklilasmadigini belirlemek i¢in yapilan bagimsiz grup t testi sonuglari

Gruplar T testi

Motor performans N Ort.£SS
(On test) T Df P
Deney 25 4,426+,483

20m. Siirat ,863 47 ,393
Kontrol 24 4,554+,550
Deney 25 4,924+3,201

Flamingo ,981 47 331
Kontrol 24 4,17+£2,014
Deney 25 123,24+18,664

Durarak uzun atlama -1,679 47 ,100
Kontrol 24 113,83+20,540
Deney 25 22,04+3,234

Dikey si¢rama 1,207 47 ,234
Kontrol 24 20,92+3,283
Deney 25 21,8843,551

Otur uzan 1,334 47 ,189
Kontrol 24 20,42+4,117
Deney 25 16,20+1,041

T drill 762 47 ,450
Kontrol 24 15,88+1,849
Deney 25 20,096+2,190

Altigen 1,585 47 ,120
Kontrol 24 22,083+2,196
Deney 25 12,908+3,402

Hand grip (sag) ,655 47 ,516
Kontrol 24 12,379+2,056
Deney 25 11,816+3,138

Hand grip (sol) -,334 47 ,740
Kontrol 24 12,086+2,472

Deney ve kontrol gruplarinin motor performans dl¢timlerinin 6n test ortalamalarina gore
farklilagip farklilasmadigini belirlemek i¢in yapilan bagimsiz orneklem t testi sonucunda

istatistiksel olarak tiim parametrelerde anlamli bir fark bulunmadig goriilmiistiir (p>0.05).
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Tablo 2.1. Deney Ve Kontrol Gruplarinin Motor Performans Olgiimlerinin Son Test Ortalamalarina
Gore Farklilagip Farklilasmadigim Belirlemek I¢in Yapilan Bagimsiz Grup T Testi Sonuglari

TONA;

iyt

s

Gruplar T testi

Motor Performans N Ort.£ ss
(son test) T df P
Deney 25 3,982+216

20 m. Siirat -2,107 47 ,040"
Kontrol 24 4,215+,508
Deney 25 1,84+1,519

Flamingo -2,906 47 ,006"
Kontrol 24 3,544+2,484
Deney 25 131,52+19,854

Durarak uzun atlama 4,635 47 ,000"
Kontrol 24 107,46£16,219
Deney 25 24,52+3,029

Dikey sigrama 3,292 47 ,002"
Kontrol 24 21,5843,216
Deney 25 24.,4043,500

Otur uzan 3,184 47 ,003"
Kontrol 24 21,38+3,132
Deney 25 12,40+1,155

T drill -4,528 47 ,000"
Kontrol 24 14,52+2,027
Deney 25 13,929+1,073

Altigen -2,516 47 ,015"
Kontrol 24 15,708+2,216
Deney 25 16,368+3,466

Hand grip (sag) 2,138 47 ,038"
Kontrol 24 14,547+2,370
Deney 25 15,384+3,130

Hand grip (sol) 2,976 47 ,005"
Kontrol 24 13,165+£1,918

*p<0,05 diizeyinde anlamli farlilik bulunmaktadr.

Deney ve kontrol gruplarinin motor performans dl¢limlerinin son test ortalamalarina gore
farklilagip farklilagsmadigini belirlemek icin yapilan bagimsiz 6rneklem t testi sonucunda
istatistiksel olarak tiim parametrelerde deney grubu lehine anlamhi bir fark bulundugu

gorilmistiir (p<0.05).
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Tablo 2.2. Deney Grubunun Motor Performans Olgiimlerinin On-Son Test Ortalamalarina Gére
Farklilagip Farklilasmadigin1 Belirlemek Igin Yapilan Eslestirilmis Grup T Testi Sonuglart

TONA;

iyt

s

Eslestirilmis t testi

Motor Performans Deney N Ort.+ ss
T Df P

On 25 4,489+,515

20m. Siirat 5,804 24 ,000
Son 25 4,096+,401
On 25 4,55+2,685

Flamingo 4,059 24 ,000"
Son 25 2,672,202
On 25 118,63+19,973

Durarak uzun atlama -,435 24 ,666
Son 25 119,73+21,698
On 25 21,49+3,273

Dikey sigrama -3,930 24 ,000"
Son 25 23,08+3,427
On 25 21,16+3,869

Otur uzan -3,857 24 ,000"
Son 25 22,9243,628
On 25 16,04+1,485

T drill 8,458 24 ,000
Son 25 13,44+1,946
On 25 20,096+2,190

Altigen 10,631 24 ,000”
Son 25 13,929+1,073
On 25 12,649+2,808

Hand grip (sag) -6,760 24 ,000"
Son 25 15,476+3,089
On 25 11,948+2,805

Hand grip (sol) 2,976 24 ,000
Son 25 14,297+2.814

*p<0,05 diizeyinde anlamli farlilik bulunmaktadir.

Deney grubu motor performans Ol¢limlerinin 6n-son test ortalamalarina gore farklilasip
farklilagmadigini belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda istatistiksel olarak
durarak uzun atlama harici tiim parametrelerde deney grubu lehine anlamli bir fark bulundugu

gorilmistiir (p<0.05).
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Tablo 2.3. Kontrol Grubunun Motor Performans Olgiimlerinin On-Son Test Ortalamalarina Gore
Farklilagip Farklilasmadigin1 Belirlemek Igin Yapilan Eslestirilmis Grup T Testi Sonuglart

KON

Eslestirilmis t testi

Motor performans Kontrol N Ort.£ ss
T df P

On 24 4,554+,550

20m. Siirat 3,222 24 ,004*
Son 24 4,215+,508
On 24 4,1742,014

Flamingo 1,029 24 314
Son 24 3,54+2 484
On 24 113,83420,540

Durarak uzun atlama 1,825 24 ,081
Son 24 107,46+16,219
On 24 20,92+3,283

Dikey si¢rama -1,138 24 ,267
Son 24 21,58+3,216
On 24 20,4244,117

Otur uzan -1,273 24 ,216
Son 24 21,38+3,132
On 24 15,88+1,849

T drill 4,002 24 ,001"
Son 24 14,52+2,027
On 24 22,083+2,196

Altigen 7,858 24 ,000”
Son 24 15,708+2,216
On 24 4,83+3,447

Wall catch -4,231 24 ,000”
Son 24 6,92+2,430
On 24 12,086+2,472

Hand grip (sol) -2,576 24 017"
Son 24 13,165+1,918

*p<0,05 diizeyinde anlamli farlilik bulunmaktadr.

Kontrol grubu motor performans dl¢limlerinin 6n-son test ortalamalarina gore farklilasip
farklilagsmadigini belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda istatistiksel olarak
flamingo, durarak uzun atlama, dikey sigrama ve otur uzan harici tiim parametrelerde son test

lehine anlamli bir fark bulundugu goriilmiistiir (p<0,05).

TARTISMA
Bu aragtirma, spor egitim modeline dayali temel tenis egitiminin 10-11 yas ¢ocuklarda temel
motor ve tenis becerileri gelisimini incelemek amaciyla yapilmistir. Bu maksatla arastirmanin

bulgularina iligkin tartisma boliimii iki ana baslik altinda toplanmustir.
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Spor egitim modeliyle (SEM) tenis egitiminin 10-11 yas ¢ocuklarin motor performans ve
beceri gelisimleri iizerine etkisine yonelik tartisma

Ogretimde kullanilacak modellerin se¢imi Ogretimin amaci, kapsami ve niteligine gore
degisebilmektedir.Ilaveten; 6gretilecek konunun niteligi, egitsel amaglar1 ve bilissel, duyussal,
devinimsel alanlarin 6gretmenin yontem hakkinda ki bilissel yetisi, fiziki mekanin 6zellikleri,
ara¢ ve gereglerin yeterliligi, bireylerin sayisi, 6gretime ayrilmis siire ve ekonomik kosullarin
durumu gibi etmenler de yontem se¢imini etkilemektedir (MacNaughton ve Williams, 1998).
Bu niteliklere bakildiginda Spor egitim modeli (SEM) bireylerin motor performans ve beceri
gelisimleri bakimindan oldukga degerli bir egitim modelidir ve ¢ogu arastirmada bu modelin
motor performans ve becerileri gelistirdigi ifade edilmektedir.Bunun yaninda MacPhail ve
digerleri (2004), SEM’1 besinci sinif Ogrencileri lizerinde uyguldiklart ¢alismada; resmi
yarigmalar ve festival gibi boliimlerin takim baglilig1 ile birlesmesinin bir sonucu olarak,
modelin 6grencilere geleneksel yaklasimlara oranla daha ¢ekici geldigini bulmuslardir.

Celen (2012) tiniversite 0grencileri iizerinde yaptig1 ¢alismasinda, SEM ve dogrudan 6gretim
modeli ile ders isleyen Ogrencilerin voleybola yonelik giris ve ¢ikis tutum puanlarmi
karsilastirdiginda her iki modelde de ¢ikis puanlar1 lehine istatistiksel olarak anlamli bir fark
bulmustur.

Celen, A. (2012). Spor Egitimi Modeli ile Islenen Voleybol Derslerinin Ogrencilerin Bilissel,
Duyugsal ve Psikomotor Erisi Diizeylerine Etkisi. Yayimlanmamis Doktora Tezi, Gazi
Universitesi Egitim Bilimleri Enstitiisii Beden Egitimi ve Spor Ogretmenligi Anabilim Dals,
Ankara:Tiirkiye.

Arastirma sonucunda elde edilen bulgulara istinaden SEM’nin motor performans ve beceri
gelisimleri iizerindeki etkisi 1s18inda, deney grubunun motor performans ve beceri
gelisimlerine durarak uzun atlama haricinde oldukg¢a olumlu yonde etki ettigi goriilmektedir.
Deney ve kontrol gruplarinin motor performans Olgiimlerinin 6n test ortalamalarina gore
Yapilan bagimsiz 6rneklem t testi sonucunda istatistiksel olarak tiim parametrelerde anlamli bir
farklilik Deney ve kontrol gruplarinin motor performans dl¢timlerinin goriilmemistir. Son test
ortalamalarina gore yapilan bagimsiz 0rneklem t testi sonucunda istatistiksel olarak tiim
parametrelerde deney grubu lehine anlamli bir fark bulundugu goriilmiistiir
(p<0.05).Arastirmamiz1 destekler nitelikte olan Celen tarafindan 2012 yilinda yapilan “spor
egitimi modeli ile islenen voleybol derslerinin 6grencilerin bilissel, duyussal ve psikomotor
erisi diizeylerine etkisi” adli ¢aligmada da psikomotor alana ait becerilerin tiimiindeki erisi

diizeyleri arasinda, deney grubu lehine istatistiksel olarak 6nemli farkliliklar bulunmustur.
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Arastirmamin bulgularina bakildiginda; statik denge, 20 metre siirat, dikey sigrama, otur uzan
esneklik, T Drill ¢eviklik, altigen koordinasyon ve Hand grip el kavrama kuvveti sag ve sol el
motor performans ve becerilerinin gelisimine ve bu parametreler iizerine SEM’nin oldukca
olumlu yonde katki sagladigi goriilmektedir. Arastirmami destekler nitelikte olan Gligoglu ve
savas (2020)’in 14 haftalik siire i¢inde lisans diizeyi basketbol dersi igerisinde spor egitim
modeli, alistirma yontemi ve esli ¢alisma ydnteminin, 6grencilerin bilissel, duyussal ve
psikomotor gelisim diizeyleri lizerine etkisinin ortaya ¢ikarilmasini amagladiklar1 aragtirmada,
Gruplara uygulanan 14 haftalik basketbol egitimi sonucunda biligsel ve duyussal alana ait
verilerde herhangi bir anlamli farklilik gézlenmezken, psikomotor alanda gruplarda énemli
diizeyde artis gézlenmistir.

[laveten, SEM durarak uzun atlama motor beceri gelisimi iizerine etki etmedigi goriilmektedir.
Deney grubunun durarak uzun atlama becerisi 6n-son test ortalamalarinda anlamli bir farkliliga
rastlanmamistir. Tiim bunlardan hareketle, SEM ile egitiminin 10-11 yas 6grencilerin motor
performans ve beceri gelisimlerine olduk¢a olumlu yonde katki sagladigi sonucuna
ulasilmaktadir. Arastirmami destekler nitelikte olan Kahraman (2019), SEM ile voleybol
Ogretiminin 11-13 yas kiz voleybolcularin motor performansi ve problem ¢ézme becerileri
iizerine etkisini incelemeyi amacladig1 arastirmada, elde ettigi bulgulara gére, SEM voleybol
uygulamalarinin motor performans ve beceri degerleri ortalamalar1 arasinda deney grubu lehine
kontrol grubuna gore farkli diizeylerde istatistiksel olarak anlamli farkliliklar bulmustur. Sonug
olarak, SEM voleybol uygulamalarmin 11-13 yas kiz voleybolcularin motor performans ve
beceri gelisimlerini olumlu yonde etkiledigi goriilmektedir.

Wallhead ve O’Sullivan (2007), bir ortaokuldan segilen alt1 kisilik bir takima her biri 45 dakika
siiren 15 ders boyunca, spor egitimi modeli ile rugbi sezonu islemislerdir. Arastirma bulgulari,
spor egitimi modelinin dgrencilerin bilgilerini gelistirmesinde etkili oldugunu gostermistir.
Cuevas, 16pez ve olivares (2016)’ in yaptiklar1 SEM ile yapilan voleybol 6gretiminde, voleybol
dersi alan 19 deney grubu ve 19 geleneksel beden egitimi dersi alan kontrol grubu olmak tizere
iki gruptan olusan arastirmanin sonuglara bakildiginda hem igsel motivasyonda 6nemli
gelismeler hem de SEM ile voleybol 6gretiminde c¢ocuklarin kendi belirledigi davraniglari
gelistirmeye uygunlugu vurgulanmistir.

MacPhail ve digerleri (2004), ortaokul besinci sinif 6grencilerinde ki gelisimine bakilmak i¢in
spor egitim modeli uygulanmistir ve ¢aligma sonunda; resmi yarismalar ve festival gibi
boliimlerin takim bagliligi ile birlesmesinin bir sonucu olarak, modelin 6grencilere gelenekselci
yaklagimlara oranla Ogrencilerin daha aktif ve ilgi ¢ekici oldugu goriilmiistiir. Diger bir

arastirmaya baktigimizda Carlson ve Hastie (1997); sekizinci ve dokuzuncu siif 6grencileri ile
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spor egitimi modelini kullanarak, netbol ve futbol initelerini islemislerdir. Yapilan
goriismelerde, ogrencilerin ¢ogu spor egitimi modeli sayesinde, oyun kurallar1 daha hakim
olduklarin1 ve oyunlara dahil becerilerin daha ¢abuk 6grenildigi goriilmiistiir. Arastirmalara
bakildiginda spor egitim modeli ile 6gretilen branslarin yada islenen derslerin daha ¢abuk
ogrenilmesi yada kavranmasi agisindan kolaylik saplamasi, dgrencilerin alistirmalarin her
alaninda aktif yagant1 saglamasi lizerine 6grenim agisindan olumlu yer teskil etmektedir.
Hastie (1998), spor egitimi modelinin 6zellikleri ile islenen bir oyun {initesinde, 6grencilerin
beceri gelisimlerinde anlamli gelismeler elde ettiklerini tespit etmistir.

SEM uygulamalan literatiirde daha farkli spor dallarinda da uygulanmistir. Merono ve ark
(2016), SEM ylizme uygulamalarina katilan geng yiiziiciilerin teknik becerilerinde olumlu bir
artis oldugu sonucuna ulasmislardir. Calisma sonucunda SEM uygulamalar1 benzer sekilde
gelisim gostermektedir. Fakat, uygulanan spor dallar1 ve yas gruplarinda farkliliklar oldugu
goriilmektedir. Pereira ve ark (2016), spor egitim modeli atletizm uygulamasinin 10—13 yas
cocuklarin beceri gelisimlerinde etkili model oldugunu bulmuslardir. Bu ¢alisma ile bizim
calismamiz karsilastirildiginda benzer yas gruplarinda modelin performans gelisimlerini
destekledigi goriilmekle beraber calismada spor bransi olarak atletizm uygulamasi yapilmistir.
Yapilan literatiir aragtirmalart neticesinde birgok bransta aragtirma yapilmig olmasina ragmen
Temel Tenis egitimi ile Spor Egitimi Modelinin iliskilendirildigi bir arastirma bulunmadigi
goriilmektedir. Bununla birlikte aragtirmanin bu konuda yapilacak olan arastirmalara kaynak
olacagi diisiiniilmektedir. Arastirma bu yOniiyle 6zgiin bir deger tagimaktadir.

SONUC

Sonug olarak spor egitim modeline dayal1 temel tenis e§itimi uygulamasi 10-11 yas cocuklarin
motor performans diizeylerini, temel tenis becerisi edinimi ve gelisimini ve liderlik
becerilerinin gelisimini olumlu yonde gelistirdigi belirlenmistir.

ONERILER
1. Spor egitim modeli farkli motor performans becerileriyle birlikte de yapilabilir.
2. Farkli yas ve gruplara da spor egitim modeli uygulanmasi onerilir.

3. Diger egitim modelleri ile birlikte spor egitim modeli karsilagtirilarak caligmalar

yapilmasi onerilir.
4. Farkl branglar tizerinde spor egitim modeli uygulanmasi onerilir.

5. Spor egitim modeli ile farkli tenis beceri ile birlikte uygulanmasi onerilebilir.
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6. Spor egitim modeli takim sporlar1 ve bireysel sporlar iizerinde uygulanip karsilagtirmasi

Onertilir.
7. Spor egitim modeliyle verilen egitim siiresi daha da uzatilabilir.
8. Uygulamanin yapildigi ¢evrede degisiklikler saglanabilir.
KAYNAKCA

Altinkok, M., & Olgiicii, B. (2012). Yas teniscilerde yarisma ncesi postural kontrol ile ¢eviklik
performanslarinin incelenmesi. Selguk University Journal of Physical Education and Sport Science,
14(2), 273-276.

Browne, T. B. J., Carlson, T. B. & Hastie, P. A. (2004). A comparison of rugby seasons presented in
traditional and sport education formats. Europian Physical Education Review, 10 (2), 199-214

Cuevas, R., Garcia-Lopez, L. M., Serra-Olivares, J. (2016). Sport Education Model And Self-
Determination Theory: An Intervention In Secondary School Children. Kinesiology, 48(1), 30-38.

Celen, A. (2012). Spor egitimi modeli ile islenen voleybol derslerinin o6grencilerin bilissel, duyussal ve
psikomotor erigi diizeylerine etkisi (Yaymlanmamis Doktora Tezi). Gazi Universitesi, Egitim Bilimleri
Enstitiisii, Ankara.

Ertem, E., Giil, M., Giil, G. (2013). 10-12 Yas Bayan Tenis¢ilere Uygulanan Koqrdinasyon
Antrenmanlarmin Dewitt-Dugan ve Wall Catch Tenis Testlerine Etkisi. Kocaeli Universitesi. Raket
Sporlar1 Sempozyumu Bildiriler Kitabi, Kocaeli:

Giigoglu, A., Savas, S. (2020). Spor Bilimleri Fakiiltesinde Ug Farkli Yontem ile Islenen Basketbol
Derslerinin Ogrencilerin Bilissel Duyussal ve Psikomotor Gelisim Diizeylerine Etkisi. Kastamonu
egitim dergisi, 28(2),1079-1091

Hastie, P. A. (1998). Applied Benefits of the Sport Education Model, Journal of Physical Education,
Recreation & Dance, 69(4), 24-26

Kahraman, Y. (2019). Spor Egitim Modeli Ile Voleybol Ogretiminin 11-13 Yas Kiz Voleybolcularin
Motor Performansi Ve Problem Cozme Becerileri Uzerine Etkisi, Saglik Bilimleri Enstitiisii, Yiiksek
Lisans Tezi, Antalya

Kilit, B. Ve Arslan, E. (2016). Tenis egitiminde kort ve duvar ¢aligmalarinin karsilastirilmasi.
Erzincan Universitesi, Egitim Fakiiltesi Dergisi. Cilt - Say1: 18 —2 Y1l

MacPhail, A., Kirk, D., & Kinchin, G. (2004). Sport education: Promoting team affiliation through
physical education. Journal Of Teaching In Physical Education, 23, 106- 122

MEB (2006). /lkégretim beden egitimi dersi (1-8. Simiflar) 6gretim programi; Milli Egitim Bakanlig
MEB. (2013). Spor ve Fiziki Etkinlikler Dersi (5, 6, 7 Ve 8. Siniflar). Ogretim Programi, Ankara: Milli
Egitim Bakanlig1

Merono L, Calderon A ve Hastie PA. (2016). Effect of sport education on the technical learning and
motivational climate of junior high performance swimmers. Revista Internacional de Ciencias del
Deporte. 44: 12, 182-198.

Miilazimoglu, O. , Ayan, V. & Miilazimoglu, E. (2009). Basketbol Yetenck Test Bataryas1 Gegerlik
Ve Giivenilirlik Calismasi . Beden Egitimi ve Spor Bilimleri Dergisi , 3 (1) , 1-12 . Retrieved from
https://dergipark.org.tr/tr/pub/bsd/issue/53581/713982

Ozer, U. & Aslan, C.S. (2007). 8-11 Yas Kiz Cocuklarinda Mini Tenis Egitiminin Koordinasyon ve
Reaksiyon Zamam Uzerine Etkileri, 2018, Cilt 53, Say1 2

221


https://sporhekimligidergisi.org/sayi/116

ZEESceirc P

N INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

e &
ENT AN

I
Pamuk, O., Kaplan, T., Taskin, H. & Erkmen N. (2008). Basketbolcularda Baz1 Fiziksel ve Fizyolojik
Parametrelerin Farkli Liglere Gére Incelenmesi. Spormetre beden egitimi ve spor bilimleri dergisi, 5
(3) 141-144.

Pereira J, Araujo R, Farias C, Bessa C ve Mesquita I. (2016). Sport education and direct instruction
units: comparison of student knowledge development in athletics. Journal of Sports Science and
Medicine. 15, 569-577.

Siedentop, D. (1994). Sport Education: Quality Pe Through Positive Sport Experiences. Champaign,
Il: Human Kinetics.73

Wallhead, T & O’Sullivan, M. (2007). A didactic analysis of content development during the peer
teaching tasks of a Sport Education season. Physical Education and Sport Pedagogy, 12(3), 225-243

Yildizlar, M. (2012). Ogretim ilke ve yontemleri(3.baski). Ankara: Pegem Akademi.

Karagdz, §., Erdogmus, M. , Celepaksoy, F., Bozlak, K. & Alkan, F. (2015). Minik Tenis¢ilerde Bazi
Fiziksel Ve Fizyolojik Parametrelerin Yer Vurus Performansina Etkisinin Incelenmesi . Beden Egitimi
ve Spor Bilimleri Dergisi , 9 (9), 19-25 .

Karadenizli ZI, Erkut O, Ramazanoglu N, Uzun S, Camliguney AF, Bozkurt S, Sirmen B (2014):
Comparision of dynamic and static balance in adolescents handball and soccer players. Turkish
Journal of Sport and Exercise, 16(1), 47-54.

Sasan, H., Yapilandirmaci Ogrenme, Yasadikca Egitim. 74-75,2002. 49- 52.

Macnaughton, G. and Williams, G. (1998). Techniques for Teaching Young Children in Theory and
Practice. Australia: Addison Wesley Longman.

MacPhail, A., Kirk, D. and Kinchin, G. (2004). Sport education: promoting team affiliation through
physical education. Journal of Teaching in Physical Education, 23, 106-122.

222



=i b
ZE€Sceir B

Nt INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Z, =
LN AN

e
SPOR EGiTiM MODELINE DAYALI TEMEL TENIS EGITIMININ 10-11 YAS

COCUKLARIN TENIS VE LIDERLIK BECERILERI GELISIMINE ETKISi

Melis KORKMAZ

Akdeniz University, Institute Of Educational, Department Of Physicial Education And Sports
Education

ORCID 1D:0000-0001-5451-534X

Mustafa ALTINKOK

Akdeniz University, Institute Of Educational, Department Of Physicial Education And Sports
Education

ORCID 1D:0000-0002-9463-8923

OZET

Bu arastirma ile spor egitim modeli ile uygulanan temel tenis egitiminin 10-11 yas ¢ocuklarin
tenis ve liderlik becerisi gelisimleri lizerine etkisini incelemek amaglanmuistir.

Arastirmada, yar1 deneysel arastirma modellerinden 6n test—son test esitlenmemis kontrol
gruplu desen kullanilmistir. Arastirmanin ¢alisma grubu, Antalya il milli egitim miidiirliigline
bagl ortaokul kademesinde 6grenim gérmekte olan 10 yas 22 kisi ve 11 yas 27 kisi olmak iizere
toplam 49 ortaokul 5. sinif Ogrencilerinden olugmaktadir. Arastirmada Tenis becerilerinin
gelisim diizeylerini belirmek icin Wall Catch Koordinasyon ve Revize Dyer Duvar (RDD)
testleri ile Liderlik becerisi 0Ozelliklerinin gelisimini belirlemek i¢in ise Cansoy ve
arkadaslarmin gelistirdigi “Liderlik o6zellikleri Olgegi” veri toplama araclari olarak
kullanilmistir. Arastirma da elde edilen verilerin analizinde istatistik paket programi kullanildi.
Calisma grubu degiskenleri arasinda farklilik olup olmadig: belirlemek i¢in bagimsiz 6rneklem
t testi, eslestirilmis 6rneklem t testi ve one way anova testleri kullanilmistir.

Sonug olarak, Spor Egitim Modeline (SEM) dayali1 temel tenis egitimi uygulamalarmin 10-11
yas ¢ocuklarin, temel tenis becerisi gelisim siirecini ve liderlik becerisi gelisimini olumlu yonde
etkiledigi sonucuna ulasilmistir.

Anahtar Kelimeler: Spor Egitim Modeli, Temel Tenis Egitimi,Tenis Becerileri, Liderlik

Becerileri

EFFECT OF BASIC TENNIS TRAINING BASED ON SPORTS EDUCATION
MODEL ON THE DEVELOPMENT OF BASIC MOTOR AND TENNIS SKILLS IN
CHILDREN AGE 10-11

ABSTRACT

The aim of this study was to examine the effect of basic tennis training applied with the sports
education model on the tennis and leadership skill development of 10-11 year old children.In
the study, pretest-posttest unequalized control group design, one of the quasi-experimental
research models, was used. The study group of the research consists of a total of 49 middle
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school 5th grade students, including 22 students aged 10 and 27 students aged 11, who are

studying at the middle school level affiliated to the Antalya provincial directorate of national
education. In the study, Wall Catch Coordination and Revised Dyer Wall (RDD) tests were
used as data collection tools to determine the development levels of tennis skills and
“Leadership Characteristics Scale” developed by Cansoy et al. were used as collection
tools.Statistical package program was used to analyze the data obtained in the study.
Independent sample t test, paired sample t test and one way anova tests were used to determine
whether there was a difference between the study group variables.As a result, it was concluded
that basic tennis training practices based on the Sport Education Model (SEM) positively
affected the basic tennis skill development process and leadership skill development of 10-11
year old children.

Keywords: Sports Education Model, Basic tennis training, Tennis skills, Leadership Skills
1.GIRIS

Gelisime agik ve yenilik¢i yap1 gosteren dinamik egitim sistemleri 6grencinin siirece aktif
olarak katilm gosterdigi, bilgi iirettigi, problem ¢6zdiigii, liderlik ozelliklerini ortaya
koyabildigi, iletisim kurabilme ve karar verme yetisi 6zelliginin nitelikli oldugu, elestirel
diistinebilen bu ve benzeri Ozellikleri yasamina aktarabilen bireyleri yetistirmeyi
amaclamaktadir.

Beden egitimi 6gretim programlari; sevgi, dayanisma, estetik, hosgori, kisissel, saygi ve sosyal
degerlere sahip ¢ikan ve sorumluluk ve centilmenlik vb. gibi degerlerin Omiir boyu
kullanilmasini hedeflemistir (MEB, 2006). Bilginin elde edildigi ve kavrandigi, bilgi ¢esitleri,
beceriler, 6gretmen ve Ogrenci davraniglari, amaglarin nasil olusturuldugu, 6gretmen bilgi
vermekten ¢ok, 6grencilere bilgiyi insa edebilecekleri ortamlar1 olusturdugu, 6grencilerin istek
ve beklentilerini merkeze alan Yapilandirmaci yaklasimda 6gretimin amaci, davranis ya da
becerilerin olusmasindan ¢ok kavram gelisimi ve derin odaklanmaya doniismektedir (Ozden,
2005). Son yillarda yapilandirmaci yaklasimlarda ve Ogrenci merkezli yaklagimlardan
etkilenilerek gerceklestirilmis olan beden egitimine has , “taktiksel oyun yaklasim1”, “kisisel
ve sosyal sorumluluk™ ve “spor egitimi” modellerinden de yararlanilabilmektedir (MEB, 2006).
Beden egitimi derslerinde yapilandirmaci yaklasima dayali olarak sayilan ve bu degerlerin
kazanilabilmesi i¢in kullanilabilecek modellere bakildiginda 1994 yilinda gelistirilen spor
egitim modeli sietentop tarafindan gelistirilmistir (Celen, 2012). Spor egitim modelinde bilgili,
becerili ve istekli spor insan1 olugturma hedeflerine deginildigi i¢in beden egitiminde kullanilan
diger modellerden amag, siire¢ ve degerlendirme boyutu ile farklilik gostermektedir (Siedentop,

1994). Spor egitim modelinin hedeflerine ulagmak icin spor egitimi’nin alti anahtar ilkesi
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vardir. Sirastyla bakildiginda spor sezonlu ve sezonsal bir programi izler, bireyler takimlarin
iyeleridir ve tim yil boyunca bu takimlarda iiyeligini siirdiiriir, sezonlar; ¢alisma
programlarinda antreman sezonu biitiinlesmis resmi yarigmalar ile tanimlanir, her sezon
sonuclanan bir etkinlige sahiptir, kayitlar yaygin olarak tutulur, sezonlarda festival havasi vardir
ve Ozellikle zirveye ulasan bir etkinlik yer alir (Siedentop, 1994). Spor egitimi modeli ile
uygulanan ¢alismalardan elde edilen arastirma bulgularinin ¢ogu, farkli konu ve farkli kosullar
arasinda benzer sonuglar verdigi goriilmektedir (Celen, 2012). Yapilan ¢alismalara katilan
bireylerin ve tiim istenilen hedeflere ulasilmasi i¢in son hareket liderliktir (Yetim, 1999).

Bu dogrultuda uygulanacak spor egitim modeli cocuklarin, ilgili spor branglarina ait becerileri,
motor kapasitelerini ve liderlik 6zelliklerinin gelisimine katki saglamasinin yani sira 6grenme—
Ogretme ortamlarmi da iyilestiren ve daha nitelikli hale getiren bir yapisinin oldugu
diisiiniilmektedir. Ozellikle 10-11 yas cocuklarin spor branglar1 ile ilgili temel motor
becerilerinin 6zellestigi donem igerisinde bulunmasi ile birlikte kazandirilacak branga uygun
sportif oyunlar ile temel motor beceriler daha da iyilestirilebilir. Ayrica bireyin 6grenmesinde
etkin olan spor egitim modeli, takim sporu ve spor kiiltiiriiniin gelenegine bagl olarak igerik
bakimindan, sorumluluk alma, antrendrliik, hakemlik, yarisma ve kayit tutma 6zelliklerinin
gerceklestirilmesi lizerine bir biitiin olarak liderlik o6zelliklerine ve tenis beceri gelisim
performans gelisimine katki saglayacagi ongoriilmektedir. Bu dogrultuda arastirma ile spor
egitim modeli merkeze alinarak uygulanan temel tenis egitiminin 10—11 yas ¢ocuklardaki temel
tenis becerisi ve liderlik becerisi gelisimine katkisini arastirmak amaglanmustir.

2. YONTEM

2.1.Arastirma Modeli

Arastirmada yar1 deneysel aragtirma modellerinden yar1 deneme yontemi olan, dntest—sontest
esitlenmemis kontrol gruplu desen kullanilmistir (Robson, 2015). Arastirmanin ¢alisma grubu,
Antalya 1l milli egitim miidiirliigiine bagli ortaokul kademesinde 6grenim gérmekte olan 10 yas
22 kisi ve 11 yas 27 kisi olmak tizere toplam 49 ortaokul 5. sinif 6grencilerinden olusmaktadir.
2.2.Arastirmada Kullanmilan Testler

Arastirma grubunda ki tiim katilimcilarin boy ve agirlik olglimii anatomik durusta iken
ayakkabisiz ve spor kiyafetleri ile alinmistir. Deneklerin boy ve agirlik 6l¢timii 0.01 cm ve 0.01
kg hassasiyeti olan dijital 6lgekli stadiometre ile dl¢iildii. Tenis becerilerinin diizeyini belirmek
icin Wall Catch Koordinasyon, Revize Dyer Duvar (RDD) testleri veri toplama araglar
kullanilarak Ol¢timler yapilmistir. Arastirmaya katilan o6grencilerin liderlik 6zelliklerini
belirlemek i¢in Cansoy, Tiirkoglu ve Parlak tarafindan 2016’da gelistirilen liderlik 6zellikleri

6lcegi kullanilmistirAragtirmada, 12 haftalik spor egitim modeli ile temel tenis egitimine bagh
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olarak tenis becerileri ile liderlik 6zelliklerini belirlemek i¢in ortaokul 5. Sinif 6grencilerinin;
Tenis becerilerinin diizeyini belirmek i¢in Wall Catch Koordinasyon ve Revize Dyer Duvar
tenis beceri testi kullanilmistir. Liderlik 6zellikleri belirlemek icin ve liderlik 6lgegi testleri
kullanilmistir.

2.3.Verilerin Analizi

Arastirmadan elde edilen veriler spss programi ile hesaplanmistir. Oncelikle, elde edilen
verilerin normal dagilim sergileyip sergilemedigi belirlenmistir. Sosyo-demografik 6zellikler
icin frekans ylizde dagilimlant dikkate alinmistir. Analizler sonucunda elde edilen veriler
normal dagilim gdsterdigi i¢in parametrik testlerden, degiskenler arasinda farklilik olup
olmadigini belirlemek i¢in bagimsiz 6rneklem t testi, eslestirilmis 6rneklem t testi ve one way
anova testleri kullanilmistir.

2.4.Calisma Grubunun Genel Ozellikleri

Degisken Degisken parametresi N %
Deney 25 51,0
Grup Kontrol 24 49,0
o Kadin 26 53,1
Cinsiyet
Erkek 23 46,9
10 22 449
Yas
11 27 55,1

Incelendiginde arastirmaya katilan &grencilerin 25°i deney, 24’{iniin kontrol grubunu
olusturdugu, arastirmaya katilan 6grencilerden 26’smin kadin, 23’iiniin erkek oldugu, viicut
uzunlugu bakimindan 125-130 c¢cm 4 kisi, 131-140 cm 4 kisi, 141-145 cm 16 kisi, 146-150 cm
14 kisi ve 151 cm ve iizeri 11 kisinin olusturdugu, viicut agirligi bakimindan 25-30 kg 4 kisi,
30,01-35 kg 11 kisi, 35,01-40 kg 15 kisi, 40,01-45 kg ve 45,01 kg ve tizeri 10 kisi oldugu

gOriilmiistiir.
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3.BULGULAR

Tablo 1. Deney ve Kontrol Gruplarmin Liderlik Ozellikleri Olgegi On Test Ortalamalarina Gore
Farklilasip Farklilasmadigini Belirlemek Igin Yapilan Bagimsiz Grup T Testi Sonuglari

T testi
Alt boyutlar Gruplar N Ort.t ss T df P
— Deney 25 3,470+,716 i
Ozgliven Kontrol 24 3,718+,883 1085 47 236
. Deney 25 3,445+,875 i
Grupla galigabilme Kontrol >4 3.767+.697 1,422 47 ,639
. Deney 25 3,448+,825 i
Giivenilir olma Kontrol 24 37752916 1,314 47 ,339
<. Deney 25 2,996+,942
Ikna yetenegi Kontrol >4 2.916+.863 ,308 47 ,649
v g Deney 25 3,637+,588
Problem ¢6zebilme Kontrol 2 3.626£.557 ,067 47 ,594
Deney 25 3,580+,825
Sorumluluk Kontrol 24 3.375+.980 ,793 47 ,325

Deney ve kontrol gruplarinin liderlik 6lgegi alt boyutlari 6n test ortalamalarina gore farklilasip
farklilagsmadigini belirlemek i¢in yapilan bagimsiz 6rneklem t testi sonucunda istatistiksel

olarak anlamli bir fark bulunmadigi goriilmiistiir (p>0.05).

Tablo 2. Deney ve Kontrol Gruplarmin Liderlik Ozellikleri Olgegi Son Test Ortalamalarina Gore
Farklilasip Farklilasmadigim Belirlemek igin Yapilan Bagimsiz Grup T Testi Sonuglar

T testi
Alt boyutlar Gruplar N Ort £ss
T df p

. Deney 25 3,696+,938

Ozgiiven -1,085 47 ,348
Kontrol 24 3,614+,671
Deney 25 4.221+,523

Grupla calisabilme -1,422 47 1,934
Kontrol 24 3,869+,738
Deney 25 3,8724,640

Gilivenilir olma -1,314 47 422
Kontrol 24 3,775+,946
Deney 25 3,371+,791

Ikna yetenegi ,308 47 , 115
Kontrol 24 3,398+,869
Deney 25 3,954+1,010

Problem ¢dzebilme ,067 47 ,407
Kontrol 24 3,858+,565
Deney 25 3,780+,693

Sorumluluk ,793 47 1,157
Kontrol 24 3,696+1,197

Deney ve kontrol gruplarinin liderlik 6lgegi alt boyutlar1 son test ortalamalarina gore
farklilagip farklilasmadigini belirlemek i¢in yapilan bagimsiz 6rneklem t testi sonucunda

istatistiksel olarak anlamli bir fark bulunmadig1 goriilmiistiir (p>0.05).
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Tablo 3. Deney Grubunun Liderlik Ozellikleri Olgegi On-Son Test Ortalamalarina Gére Farklilasip
Farklilasmadigim Belirlemek I¢in Yapilan Eslestirilmis Grup T Testi Sonuglari

Eslestirilmis t testi
Alt boyutlar Deney N Ort.x ss
grubu T df p

. On 25 3,350+,780 .
Ozgiiven -2,069 24 ,049

Son 25 3,696+,938

On 25 3,445+,875 .
Grupla calisabilme -4,657 24 ,000

Son 25 4,221+,523

On 25 3,448+,825 .
Givenilir olma -2,276 24 ,032

Son 25 3,872+,640

On 25 2,811+,889 .
Ikna yetenegi -2,599 24 ,016

Son 25 3,371,791

On 25 3,464+,715 .
Problem ¢odzebilme -2,623 24 ,015

Son 25 3,954+1,010

On 25 3,400+,763 .
Sorumluluk -2,216 24 ,036

Son 25 3,780+,693

*p<0,05 diizeyinde anlamli farlilik bulunmaktadir.
Deney grubunun liderlik Olgegi alt boyutlari on-son test ortalamalarina gore farklilasip
farklilagsmadigini belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda tiim boyutlarda

son test lehine istatistiksel olarak anlamli bir fark bulundugu goriilmiistiir (p<<0,05).

Tablo 4. Kontrol Grubunun Liderlik Ozellikleri Olgegi On-Son Test Ortalamalarina Gére Farklilasip
Farklilasmadigini Belirlemek I¢in Yapilan Eslestirilmis Grup T Testi Sonuglari

Eslestirilmis t testi
Alt boyutlar Kontrol N Ort.£ ss
grubu T df p
. On 24 3,718+,883
Ozgiiven ,906 23 374
Son 24 3,614+,671
On 24 3,767+,697
Grupla calisabilme -,920 23 ,367
Son 24 3,869+,738
On 24 3,775+,916
Giivenilir olma ,000 23 , 1000
Son 24 3,775+,946
On 24 2,916+,863
Ikna yetenegi -1,896 23 ,071
Son 24 3,398+,869
On 24 3,626+,557
Problem ¢ozebilme -1,671 23 ,108
Son 24 3,858+,565
On 24 3,375+,980
Sorumluluk -,368 23 716
Son 24 3,458+1,197
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Kontrol grubunun liderlik 6lgegi alt boyutlari 6n-son test ortalamalarina gore farklilasip

farklilasmadigini belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda istatistiksel olarak

anlamli bir fark bulunmadigi goriilmistiir (p>0.05).

Tablo 5. Spora Tesvik Etme Degiskenine Liderlik Ozellikleri Olgegi On Test Ortalamalarinin
Farklilagip Farklilasmadigini Belirlemek I¢in Yapilan One Way Anova Testi Sonuglari

Alt boyutlar Tesvik eden N X S sd F P A‘f';‘l:"‘
l.anne 29 3,698 , 73003
. 2.baba 12 3,781 ,92030 .
Ozgiiven 3 Kardes 3 2 921 58086 2-46 3,751 031 2-3
Toplam 49 3,591 ,803
Anne 29 3,650 ,809
Grupla Baba 12 3,619 ,790
caligabilme Kardes 8 3,410 ,865 2-46 275 761
Toplam 49 3,603 ,801
Anne 29 3,703 ,917
. Baba 12 3,716 ,820
Gilvenilir olma Kardes 3 3.100 709 2-46 1,648 ,204
Toplam 49 3,608 877
Anne 29 2,927 972
: o Baba 12 3,166 ,758
Ikna yetenegi Kardes 3 2750 830 2-46 547 ,583
Toplam 49 2,957 ,896
Anne 29 3,603 ,583
Problem Baba 12 3,716 ,538
¢ozebilme Kardes 8 3,608 613 2-46 171 843
Toplam 49 3,632 ,567
Anne 29 3,482 977
Baba 12 3,833 ,651
Sorumluluk Kardes 3 2937 728 2-46 2,523 0,91
Toplam 49 3,479 ,901

*p<0,05 diizeyinde anlamli farlilik bulunmaktadr.

Spora tesvik etme degiskenine gore liderlik 6lgegi alt boyutlari 6n test ortalamalarinin

farklilagip farklilasmadigini belirlemek i¢in yapilan one way anova testi sonucunda sadece

Ozgiiven alt boyutunda baba lehine (p<0.05) kardese gore istatistiksel olarak anlamli bir fark

bulundugu goriilmiistiir.
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Tablo 6. Spora tesvik etme degiskenine liderlik 6zellikleri 6lgegi son test ortalamalarinin farklilagip
farklilasmadigini belirlemek icin yapilan one way anova testi sonuglari

Altboyutlar ~ Tesvikeden N X S sd F A;‘;E‘"

Anne 29 3,720 ,845

N Baba 12 3,833 ,533
Ozgiliven Kardes 8 3.156 922 2-46 1,973 151

Toplam 49 3,656 ,811

Anne 29 4,051 ,647

Grupla Baba 12 4,083 ,729
caligabilme Kardes 8 3,988 ,652 2-46 048 ,953

Toplam 49 4,048 ,655

Anne 29 3,937 ,763

. Baba 12 3,683 ,951
Givenilir olma Kardes 8 3.625 688 2-46 723 491

Toplam 49 3,824 197

Anne 29 3,586 ,799

. .. Baba 12 2,940 ,819
Ikna yetenegi Kardes 8 3321 716 2-46 2,851 ,068

Toplam 49 3,384 ,822

Anne 29 3,999 ,755

Problem Baba 12 3,963 ,621
¢ozebilme Kardes 8 3,488 1,192 2-46 1,284 287

Toplam 49 3,907 ,816

Anne 29 3,620 ,996

Baba 12 3,708 1,096
Sorumluluk Kardes 8 3,500 801 2-46 ,105 ,900

Toplam 49 3,622 976

Spora tesvik etme degiskenine gore liderlik Glgegi alt boyutlar1 son test ortalamalarinin
farklilagip farklilasmadigini belirlemek i¢in yapilan one way anova testi sonucunda

istatistiksel olarak anlamli bir fark bulunmadigi goriilmiistiir (p>0.05).

Tablo 7. Deney ve kontrol gruplarinin motor performans 6l¢iimlerinin 6n test ortalamalarina gore
farklilagip farklilagmadigini belirlemek igin yapilan bagimsiz grup t testi sonuglari

) o ~ Gruplar T testi

Tenis Becerileri Testi N Ort.£ SS
(6n test) T Df P
Deney 25 4,96+3,553

Wall catch 127 47 ,900
Kontrol 24 4,83+3,447
Deney 25 6,72+1,542

Revize dyer ,806 47 424
Kontrol 24 6,33+1,810

Deney ve kontrol gruplarinin motor performans ol¢iimlerinin 6n test ortalamalarina gore
farklilagip farklilagsmadigini belirlemek icin yapilan bagimsiz 6rneklem t testi sonucunda

istatistiksel olarak tiim parametrelerde anlamli bir fark bulunmadig1 goriilmiistiir (p>0.05).
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Tablo 8. Deney Ve Kontrol Gruplarmin Motor Performans Olgiimlerinin Son Test Ortalamalarina
Gore Farklilagip Farklilasmadigim Belirlemek I¢in Yapilan Bagimsiz Grup T Testi Sonuglari

) o _ Gruplar T testi

Tenis Becerileri Testi N Ort.£ ss
(son test) T df p
Deney 25 8,68+3,159

Wall catch 2,184 47 ,034"
Kontrol 24 6,92+2.430
Deney 25 10,68+1,909

Revize dyer 2,301 47 ,026"
Kontrol 24 8,83+3,510

*p<0,05 diizeyinde anlamli farlilik bulunmaktadr.

Deney ve kontrol gruplarinin motor performans 6l¢iimlerinin son test ortalamalarina gore
farklilagip farklilagsmadigini belirlemek icin yapilan bagimsiz 6rneklem t testi sonucunda
istatistiksel olarak tiim parametrelerde deney grubu lehine anlamli bir fark bulundugu

goriilmistiir (p<0.05).

Tablo 9. Deney Grubunun Motor Performans Olgiimlerinin On-Son Test Ortalamalarina Gore
Farklilagip Farklilasmadigimi Belirlemek I¢in Yapilan Eslestirilmis Grup T Testi Sonuglar

Eslestirilmis t testi
Motor Performans Deney N Ort.£ ss
T Df P
On 25 4,90+3,466
Wall catch -6,476 24 ,000"
Son 25 7,82+2,935
On 25 6,53+1,672
Revize dyer -10,308 24 ,000"
Son 25 9,78+2,932

*p<0,05 diizeyinde anlamli farlilik bulunmaktadir.

Deney grubu motor performans Olglimlerinin 6n-son test ortalamalarina gore farklilasip
farklilasmadigini belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda istatistiksel olarak
durarak uzun atlama harici tiim parametrelerde deney grubu lehine anlaml bir fark bulundugu

goriilmistiir (p<0.05).
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Tablo 10. Kontrol Grubunun Motor Performans Olgiimlerinin On-Son Test Ortalamalarina Gore
Farklilagip Farklilasmadigin1 Belirlemek Igin Yapilan Eslestirilmis Grup T Testi Sonuglart

Eslestirilmis t testi

Motor performans Kontrol N Ort.+ ss
T df P
On 24 4,83+3,447
Wall catch -4,231 24 ,000"
Son 24 6,92+2.430
On 24 6,33+1,810
Revize dyer -5,074 24 ,000"
Son 24 8,83+3,510

*p<0,05 diizeyinde anlamli farlilik bulunmaktadr.

Kontrol grubu motor performans 6lgiimlerinin on-son test ortalamalarina gore farklilasip
farklilagsmadigini belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda istatistiksel olarak
flamingo, durarak uzun atlama, dikey sigrama ve otur uzan harici tiim parametrelerde son test

lehine anlaml1 bir fark bulundugu goriilmiistiir (p<0,05).

Tablo 11.Cinsiyet Degiskenine Gére Motor Performans Olgiimlerinin On Test Ortalamalariin
Farklilagip Farklilasmadigin1 Belirlemek i¢in Yapilan Bagimsiz Grup T Testi Sonuglar

T testi
Motor performans Cinsiyet N Ort.+ ss
T df p
Kadm 26 4,38+3,138
Wall catch -1,105 47 275
Erkek 23 5,48+3,788
Kadin 26 6,151,759
Revize dyer -1,710 47 ,094
Erkek 23 6,96+1,492

Cinsiyet degiskenine gore motor performans ol¢limlerinin 6n test ortalamalarinin farklilasip
farklilagsmadigini belirlemek icin yapilan bagimsiz drneklem t testi sonucunda istatistiksel

olarak tiim parametrelerde anlamli bir fark bulunmadigi goriilmiistiir (p>0.05).
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Tablo 12. Cinsiyet Degiskenine Gore Motor Performans Olgiimlerinin Son Test Ortalamalarinin
Farklilagip Farklilasmadigini Belirlemek i¢in Yapilan Bagimsiz Grup T Testi Sonuglar

T testi
Motor performans Cinsiyet N Ort.£ ss
T df p
Kadin 26 7,04+2,959
Wall catch -2,036 47 047"
Erkek 23 8,70+2,704
Kadin 26 8,77+£3,154
Revize dyer -2,720 47 ,009"
Erkek 23 10,91+£2,214

*p<0,05 diizeyinde anlamli farlilik bulunmaktadr.

Cinsiyet degiskenine gore motor performans 6l¢iimlerinin son test ortalamalarinin farklilagip
farklilagsmadigini belirlemek i¢in yapilan bagimsiz drneklem t testi sonucunda flamingo ve otur
uzan testlerinde Kadin Ogrencilerin lehine, geriye kalan tiim parametrelerde ise erkek

ogrencilerin lehine istatistiksel olarak anlamli bir fark bulundugu goriilmiistiir (p<0,05).

Tablo 13. Erkek Ogrencilerin Motor Performans Olgiimlerinin On-Son Test Ortalamalarinin
Farklilasip Farklilasmadigin1 Belirlemek I¢in Yapilan Eslestirilmis Grup T Testi Sonuglart

Cinsiyet Eslestirilmis t testi

Motor Performans N Ort.£ss
(Erkek) T Df p
On 23 5,4843,788

Wall catch -4,597 22 ,000"
Son 23 8,70+2,704
On 23 6,96+1,492

Revize dyer -12,468 22 ,000"
Son 23 10,91+£2,214

*p<0,05 diizeyinde anlamli farlilik bulunmaktadir.

Erkek ogrencilerin motor performans olglimlerinin dn-son test ortalamalarinin farklilagip
farklilagmadigin1 belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda flamingo testi
harici tiim parametrelerde son test lehine istatistiksel olarak anlamli bir fark bulundugu

gorilmistiir (p<0,01).
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Tablo 14. Kadm Ogrencilerin Motor Performans Olgiimlerinin On-Son Test Ortalamalariin
Farklilagip Farklilasmadigin1 Belirlemek Igin Yapilan Eslestirilmis Grup T Testi Sonuglart

Cinsiyet Eslestirilmis t testi

Motor performans N Ort.£ SS
(Kadin) T df P
On 26 4,38+3,138

Wall catch -4,502 25 ,000"
Son 26 7,04+2,959
On 26 6,15+1,759

Revize dyer -5,269 25 ,000"
Son 26 8,77+£3,154

*p<0,05 diizeyinde anlamli farlilik bulunmaktadr.

Kadin 6grencilerin motor performans Ol¢limlerinin On-son test ortalamalarinin farklilasip
farklilagsmadigini belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda durarak uzun
atlama ve dikey si¢crama harici tiim parametrelerde son test lehine istatistiksel olarak anlamli

bir fark bulundugu goriilmiistiir (p<0.05).

4. TARTISMA

Bu aragtirma, spor egitim modeline dayali temel tenis egitiminin 10—11 yas ¢ocuklarda tenis
becerileri ile liderlik 6zelligi lizerine gelisimini incelemek amaciyla yapilmistir.

4.1.Spor egitim modeliyle (SEM) tenis egitiminin 10-11 yas cocuklarin liderlik ézellikleri
iizerine etkisine yonelik tartisma

Spor egitim modeli ile tenis uygulamasina katilan deney ve kontrol grubunun liderlik
ozelliklerinin gelisiminde Ontest ortalamalar1 arasinda istatistiksel olarak anlamli bir fark
olmamasi bekleniyordu. Sonugclara bakildiginda deney ve kontrol gruplarinin liderlik 6lcegi alt
boyutlar1 6n test ortalamalarina gore farklilasip farklilasmadigini belirlemek igin yapilan
bagimsiz Orneklem t testi sonucunda istatistiksel olarak anlamli bir fark bulunmadig:
goriilmiistiir. Bu sonugtan anlasildigi gibi deney ve kontrol gruplarinin ontest ortalamalarinda
birbirine benzer ve yakin oldugu sdylemek miimkiindiir. Deney ve kontrol gruplarimin liderlik
Olcegi alt boyutlar1 son test ortalamalarina gore farklilasip farklilagsmadigini belirlemek icin
yapilan bagimsiz 6rneklem t testi sonucunda istatistiksel olarak anlamli bir fark bulunmazken,
deney grubunun liderlik Olgegi alt boyutlar1 On-son test ortalamalarina gore farklilasip
farklilasmadigini belirlemek icin yapilan eslestirilmis grup t testi sonucunda tiim boyutlarda
son test lehine istatistiksel olarak anlamli bir fark bulundugu goriilmiistiir.

Deney grubunun liderlik Olcegi alt boyutlar1 6n-son test ortalamalarina gore farklilasip
farklilagmadigini belirlemek icin yapilan eslestirilmis grup t testi sonucunda tiim boyutlarda

son test lehine istatistiksel olarak anlamli bir fark bulundugu goriiliirken, kontrol grubunun
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liderlik olgegi alt boyutlari On-son test ortalamalarina gore farklilasip farklilagmadigini
belirlemek i¢in yapilan eslestirilmis grup t testi sonucunda istatistiksel olarak anlamli bir fark
bulunmadigr goriilmiistiir. Sonuglardan da anlasilabilecegi iizere spor egitim modelinin
ortaokul birinci smif o6grencilerinin liderlik ozelliklerine katkida bulundugu sonucuna
ulagilmaktadir. Slamet ve digerlerinin 2021 de liderlik icerikli ve liderlik igeriksiz spor egitimi
modellerinin uygulanmasiyla Ogrencilerin gelisim farkliliklarin1 belirlemek igin yaptigi
caligmada liderlik igerikli spor egitimi modellerinin uygulanmasindan sonra, simiilasyonlu
egitim modelinin uygulanmasindan sonra %27'lik bir farkla performans artist oldugu
goriilmektedir. Bunun nedeni Ogrencilerin hentbol 6grenme deneyiminden Ogrenciler ve
antrendrler i¢in faydali olan, spor kuliiplerinde ve en 6nemlisi egitim kurumlarinda uygulanan
spor egitim modeli ile bu degerlerin kazanilmis oldugu diisiiniimektedir.

Cinsiyet degiskenine gore liderlik Olgegi alt boyutlar1 6n test ortalamalarimin farklilagip
farklilagmadigin1 belirlemek icin yapilan Bagimsiz Orneklem t testi sonucunda erkek
ogrencilerde istatistiksel olarak anlamli bir fark bulunmadig goriilmiistiir. Kadin 6grencilerde
ise sadece problem ¢6zebilme alt boyutunda kadinlarin lehine istatistiksel olarak anlamli bir
fark bulundugu goriilmektedir.

Erkek 6grencilerin liderlik 6zellikleri 6l¢egi on-son test ortalamalarinda eslestirilmis t testine
gore sadece grupla calisabilme alt boyutunda, kadin 6grencilerde ise grupla calisabilme, ikna
yetenegi ve problem ¢ozebilme alt boyutlarinda son testler lehine istatistiksel olarak anlamli bir
fark bulundugu goriilmiistiir. Bu bulgulardan anlasildig1 iizere kadin 6grencilerin liderlik
gelisimlerinin erkek Ogrencilere gore istatistiksel olarak daha anlamli bir farkliligin oldugu
sonucuna ulagilmaktadir.

Cinsiyet degiskenine gore; Celik ve Siinbiil (2008), kiz 6grencilerin liderlik algilamalarini daha
yiiksek oldugunu bulmuslardir. Ersoy (2009), kadinlarin erkeklere gore kendilerini yenilemeye
daha yatkin olduklar1 belirtilmistir. Kadinlarda liderlik 6zelliklerinin daha yiiksek olmasi,
yapilan aragtirmalarla bu aragtirmanin bulgularin1 destekler niteliktedir.

Spora tesvik etme degiskenine gore On testte sadece Ozgiiven alt boyutunda Baba lehine
(p<0,05) Kardese gore istatistiksel olarak anlamli bir fark bulundugu goériilmiistiir. Son teste de
Spora tesvik etme degiskenine gore istatistiksel olarak anlamli bir fark bulunmadigi sonucuna
ulagilmistir (p>0,05).

Yapilan literatiir arastirmalari neticesinde liderlik ve spor egitimi modelinin harmanlandig: bir
arastirma bulunmamaktadir. Bu noktadan hareketle; aragtirmanin bu konuda yapilacak olan
arastirmalara kaynak olacagi diisliniilmektedir. Arastirma bu yoniiyle 6zgiin bir deger

tasimaktadir..
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4.2.Spor egitim modeliyle (SEM) tenis egitiminin 10-11 yas cocuklarin Tenis beceri

gelisimleri iizerine etkisine yonelik tartisma

Deney ve kontrol gruplarinin tenise 6zgii beceri testlerine bakildiginda RDD ve Wall catch 6n
test ortalamalarina gore farklilagip farklilasmadigini belirlemek i¢in yapilan Bagimsiz 6rneklem
t testi sonucunda istatistiksel olarak anlamli bir fark bulunmazken, SEM’e gore verilen
egitimlerin son test ortalamalarina gére Bagimsiz 6rneklem t testi sonucunda istatistiksel olarak
tenis beceri testlerinde deney grubu lehine anlamli bir fark bulundugu goriilmiistiir. Yildirim
(2020) yaptig1 caligmada farkli 6gretim yontemi uygulanan grubunun diger gruplara gore tenis
becerileri agisindan daha fazla gelisime ve kaliciliga sebep oldugu goriilmiistiir. Diger
arastirmaya bakildiginda 8-11 yas arasi kiz ¢ocuklarinda mini tenis egitiminin koordinasyon ve
reaksiyon zamani gelisimine etkisi isimli ¢alismasinda Wall Catch testi ile el g6z koordinasyon
becerisi Ol¢iilmiistiir. Bu yapilan dl¢limlerin sonucunda deney grubunda anlamli bir farkin
olustugu goriilmiistiir (Ozer ve Aslan, 2007).

Kontrol grubunda tenise 6zgli yapilan beceri testlerine bakildiginda RDD ve Wall catch 6n-son
test ortalamalarina gore eslestirilmis grup t testi sonucunda istatistiksel olarak son test lehine
anlamli bir fark bulundugu goriilmiistiir. Ertem ve ark (2013) de yaptig1 “10-12 Yas Bayan
Tenisgilere Uygulanan Koordinasyon Antrenmanlarinin Dewitt-Dugan ve Wall Catch Tenis
Testlerine Etkisi” isimli ¢aligmalarinda kontrol grubu ile yapilmis olan il ve son test tenis beceri
testlerinden Wall Catch testi puanlar1 degerlendirildiginde istatistiksel agidan anlamli bir
farkliliga rastlanmamistir. Ertem ve ark (2013) de yaptig1 bu ¢aligmayla elde edilen sonuclara
gore aragtirmamiz benzerlik géstermemektedir. Diger bir aragtirmaya bakildiginda “10-12 yas
bayan tenis¢ilere uygulanan koordinasyon antrenmanlarmin dewitt dugan ve wall catch tenis
testlerine etkisi” calismasinda kontrol grubunun isabet oran1 6n ve son testleri arasinda anlaml
farkliliga rastlanarak bizim arastirmamizla da benzer sonug elde edilmistir.

Cinsiyet degiskenine gore RDD ve Wall Catch testlerinde on test ortalamalarinda hipoteze bagh
olarak anlamli bir fark bulunmasi beklenmiyordu ve 6n test ortalamalarinda ki bagimsiz
orneklem t testi sonucundada istatistiksel olarak anlamli bir fark bulunmadi. Cinsiyet
degiskenine gére RDD ve Wall Catch tenis beceri testlerinde son test ortalamalarinin sonucunda
kadin ve erkek Ogrencilerinde istatistiksel olarak anlamli bir fark bulunmustur. Browne ve
digerleri (2004), iki egitimsel yaklagimin &grencilerin gelisimi iizerine etkisini belirlemek
amagh gerceklestirdikleri ¢alismada, 6grencilerden 26’sina beceri-alistirma oyun (geleneksel)
yaklagimi, 27’sine ise spor egitimi modeli ile ragbi Ogretilmistir. Arastirma sonunda, spor

egitimi modelinin  kullanildigr grup ile geleneksel Ogretimin kullanmildigr  grup
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karsilastirildiginda, spor egitimi modeli grubunun istatistiksel analizle sonucunda daha anlaml
beceri gelisimi sagladiklar1 gorilmiistiir.

Tenis beceri testlerine bakildiginda 6n-son test ortalamalarmin eslestirilmis grup t testi
sonucunda kadin ve erkek Ogrencilerin son test lehine istatistiksel olarak anlamli bir fark
bulunmustur. Kilit ve Arslan (2016), tenis egitiminde kort ve duvar ¢aligmalarini karsilastirdigi
caligmada Uluslararast Tenis Numarasi (UTN) ve Revize Dyer Duvar (RDD) testilerinde
anlaml farkliliga rastlanmistir. Arastirmada kullanilan test ve sonuglari bakimindan bu
arastirmay1 destekler niteliktedir.

Yas agisindan tenis beceri testlerine bakildiginda 10-11 yasa gore bagimsiz 6rneklem t testinde
On test- son test sonuglarina gore istatistiksel olarak anlamli bir fark bulunmadigi goriilmiistiir.
Benzer arastirmalara bakildiginda Ozer (2007), 8-11 yas aras1 kiz ¢ocuklarinda mini tenis
egitiminin koordinasyon ve reaksiyon zamani gelisimine etkisi isimli ¢aligmasinda Wall Catch
testi marifetiyle koordinasyon (el-g6z) kabiliyetini 6l¢miistiir. Bu yaptig1 6l¢iimler sonucunda
deney grubunda koordinasyonun anlamli olarak gelistigi sonucuna ulasilmistir. Ertem ve ark
(2013) 10-12 Yas Bayan Teniscilere Uygulanan Koordinasyon Antrenmanlarinin Dewitt-
Dugan ve Wall Catch Tenis Testlerine Etkisi isimli ¢alismalarinda Wall Catch testi puanlari
degerlendirildiginde, kontrol grubu ile yapilmis olan ilk ve son testlerde istatistiksel agidan
anlamli bir farkliliga rastlanmamistir (p>0,05). Ancak deney grubunun kendi i¢inde ilk ve son
testleri arasinda istatistiksel agidan anlamli bir farklilik bulunmustur (p<0,05).

5.2. SONUC

Sonug olarak spor egitim modeline dayali temel tenis e§itimi uygulamasi 10-11 yas cocuklarin
temel tenis becerisi edinimi ve gelisimini ve liderlik becerilerinin gelisimini olumlu yonde

gelistirdigi belirlenmigtir.
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ABSTRACT

Businesses need to deliver relevant and personalized customer experiences in order to stay
competitive. People can go through psychological processes called experiences, and their
economic value can be measured. Customer experience (CX) is the culmination of all the work
a business or organization performs to manage the demands of its clients and give priority to
their needs. In the digital age, it is increasingly imperative for companies to emotionally connect
with their clients at every stage. The experience economy holds that offering exceptional
customer service not only benefits consumers morally but also increase profitability for
stockholders. The experience economy's core principle is that consumers seek out memorable
and emotionally charged experiences rather than just making purchases of goods or services.
Experiences shape customers' hearts and minds and encourage loyalty. According to research,
purchasing experiences yields longer-lasting happiness than material expenditures. The
experience economy, rather than being just another marketing strategy, is an important shift in
consumer behaviour because of this psychological connection. Over the next few years, it is
expected that the experience economy will continue to grow, placing an increased emphasis on
local experiences, technology, and sustainability. However, as with any forecast, there are

always unanticipated circumstances and factors that could influence the economy's trajectory.

Keywords: Experience Economy, Marketing Strategy, Customer Experience (CX).

! The paper presents findings of a study developed as a part of the research project “Serbia and challenges in
international relations in 2024”, financed by the Ministry of Science, Technological Development and Innovation
of the Republic of Serbia, and conducted by Institute of International Politics and Economics, Belgrade during
year 2024.
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OZET

Bu arastirma nitel arastirma tiiriine gére yazilmis olup, arastirmadan elde edilen veriler literatiir
taramasi yapilarak dokiiman analizi ile incelenmistir. Bu arastirmada yeni bir yaklagim olan alt1
sigma yaklagiminin kuramsal boyutu agiklanarak, alt1 sigma yaklagimi {izerine yazilan tezlerin
baz1 degiskenlere gore incelenmesi amaglanmistir. Arastirmanin ¢alisma grubunu Ulusal Tez
Merkezi veri tabaninda bulunan “altt sigma” kelimelerini igeren erisilebilir tezler
olusturmaktadir. Ulusal Tez Merkezi veri tabaninda toplamda 142 teze ulasilmis olup, bunlar
bazi kriterlere gore sinirlandirilarak 40’ a diisiiriilmistiir. 2013 6ncesi olan, yalin alt1 sigma
yaklagimini inceleyen, arastirma yontemi ve anahtar kelimeleri belirtilmeyen tezler calismadan
elenerek toplam 40 tezle ¢alismaya devam edilmistir. Bu tezler; yayimlandiklari yil, enstiti,
anabilim dali, ¢alisma tiirli, arastirma yontemi ve anahtar kelimelerine gore incelenmistir.
Bulgular sonucunda; ¢aligmada incelenen tezlerin en ¢ok 2015 yilinda yayimlandiklari, en fazla
sosyal bilimler enstitiilerinde ve isletme anabilim dalinda ¢alisildiklar1 sonucuna varilmistir. Bu
caligmada dikkat ¢ceken bagska bir bulgu ise Fen Bilimleri Egitiminde yazilmis olan 1 adet tezin
bulunmasidir. Incelenen tezlere galisma tiirii olarak bakildiginda ise yiiksek lisans tezleri
iizerinde yogunlasildigi, nicel ¢aligmalara agirlik verildigi, anahtar kelimeler bakimindan
incelendiklerinde ise en fazla “alt1 sigma” kelimesinin kullanildig1 goriilmektedir.

Anahtar Kelimeler: Alt1 Sigma, Literatiir Taramasi, Degiskenler

ABSTRACT

This research was written in qualitative method and data were analysed by document analysis
after literature review. In this study, it was aimed to investigate both the theoretical dimension
of a new approach, Six Sigma Approach, and the theses written in Six Sigma Approach
according to some variables. Study Group of the research is comprised of accessible theses
including words of Six Sigma in National Thesis Centre. It was reached to 142 theses in
database of National Thesis Centre and it was limited to 40 theses in some criteria. Theses that

are before 2013, studying only simple Sigma Approach and having no research methods and
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key words were eliminated and be continued with the rest 40 theses. They were analysed
according to their released year, institution, department, study type, research method and key
words. At the end of the findings, it was found out that most of the theses were released in 2015
and studied in Social Sciences Institute and Business Department. Another striking finding at
this research is that there is only one thesis written in Science Education Department. When
looked at the examined theses in terms of studying type, it was seen that they are mostly MA
theses and quantitative works. When looked at in terms of key words, it was seen that the most

common used key word is “Six Sigma”.

Keywords: Six Sigma, Literature Review, Variables

GIRIS

1.1. Problem Durumu

Diinyada bilim ve teknolojideki hizl1 degisimler tiim alanlar etkiledigi gibi 6grenme ve 6gretme
yaklasimlarini da etkilemis bu da bireylerden beklenen rolleri degistirmistir (Glindogdu, 2019).
Degisen ve gittikge kiiresellesen diinyada pek ¢ok alanda calisilan ve yeni bir yaklagim olan alt1
sigma yaklagiminin amaci, problemleri ¢6zmek, verilere dayanan karar verme siirecini etkin
kilmak, adim adim iyilestirmeden si¢ramali iyilestirmeye yonelmektir (Durmusoglu, 2016).
Amaci milkemmele yaklagmak olan alt1 sigma yaklasimi pek ¢ok alanda kullanildig1 gibi egitim
bilimleri alanina da uyarlanarak konularin yilizde yiize yakin bir sekilde Ogrenilmesi
saglanabilir. Bunlardan yola ¢ikarak bu ¢aligmada dncelikle alt1 sigma yaklasiminin dayandigi
kuramsal ¢ercevenin incelenip, sonrasinda egitim bilimleri alaninda neredeyse hig¢ calisiimamis
olan bu yaklasimi ¢alisildiklar1 degiskenlere gore incelenmesi, bunu egitim bilimlerine 6zellikle
de fen bilgisi egitimine nasil uyarlanacagi amaglanmistir. Bu ama¢ dogrultusunda Tiirkiye’de
alt1 sigma yaklasimi iizerine yazilan yiiksek lisans ve doktora tezlerinin ¢esitli degiskenler
bakimindan arastirilmasi, Ulusal Tez Merkezi veri tabaninda yer alan 142 calismadan 40
yliksek lisans ve doktora tezinin bu degiskenlere gore incelenerek alti1 sigma yaklagiminin daha
once smirlt sayida ¢aligma yapilan fen bilimleri egitiminde kullanilmasina iligkin farkindalik
olusturmasi hedeflenmistir.

1.2. Problem Ciimlesi

Bu arastirmanin problem ciimlesi “Alt1 sigma yaklagimi ve bu yaklasim iizerine yapilan
caligmalarin incelenen degiskenlere gore dagilimlart nasildir?* olarak belirlenmistir.

1.2.1.Alt Problemler

Arastirmada su alt problemlere cevap aranmistir:
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Tezlerin;—
1. Yayimlanma yillarina gére dagilimi nedir?
2. Enstitiilerine gére dagilimi nedir?
3. Anabilim dallaria gore dagilimi nedir?
4. Yapilan ¢alisma tiirlerine gére dagilimlar: nedir?
5. Arastirma yontemlerine gore dagilimlari nedir?
6. Kullanilan anahtar kelimelere gore dagilimlar1 nedir?

1.3. Arastirmanin Amaci
Bu arastirmanin amaci alt1 sigma yaklasiminin kuramsal boyutu ve bu yaklagim iizerine yapilan

caligmalarin bazi degiskenlere gore incelenmesidir.

1.4. Arastirmanin Onemi

Egitimde ilerlemeyi kendine amag edinen tiim iilkeler siirekli kendi programlarini gelistirmeye
yonelik ¢aligmalar yapmaktadirlar (Dakhil, 2019). Ogrenme ve 6gretme siireglerinde geleneksel
yontemler yerine yeni ve farkli yaklagimlarin kullanilmasi zorunlu hale gelmistir (Corlu,
Capraro ve Capraro, 2014). Literatiiriin incelenmesi sonucu, var olan siliregte meydana gelen
problem ve hatalarin saptanarak bu problem ve hatalarin belirli basamaklar ile azaltilmasini
veya ortadan kaldirilmasini amaglayan alti sigma yonteminin bu boslugu doldurmasi
diistinilmektedir (Sontay, 2020). Bu arastirmada da fen bilimleri egitiminde sayili arastirmaya
konu olan alt1 sigma yontemi arastirilmig, yapilan g¢alismalar incelenmistir. Arastirmada
yenilik¢i bir yaklasim olan alt1 sigma yaklasimi ve bu yaklagim {izerine yapilan ¢aligmalar farkl
degiskenler bakimindan incelenmis, bu yonii ile de yapilan ¢alismanin fen bilimleri egitiminde
alt1 sigma yaklagimi kullanilmasina 1s1k tutmasi hedeflenmistir.

KURAMSAL CERCEVE

1980’11 yillardan baglayip giiniimiize gelistirilerek gelen alt1 sigma yontemi ilk olarak imalat
sektoriinde calisilmis, sonra git gide baska alanlarda da yayginlasmaya ozellikle egitim
bilimleri alaninda da ¢alisilmaya baslamistir. Alt1 sigma yontemi ile ilgili yapilan pek ¢cok tanim
olmasina ragmen alt1 sigmay1 hem bir felsefe hem de bir metodoloji olarak diisiinebiliriz (Alper,
2019). Degisen, gelisen ve artan ihtiyaglar dogrultusunda son yillarda alt1 sigma teknolojinde
ve metodolojisinde 6nemli bir artis ve gelisme gézlenmektedir (Paramasivam ve Muthusamy,
2012). Son on yila bakildiginda bir strateji olarak alt1 sigma yalnizca maksimum is ve rekabet
avantaj1 i¢in degil bunun yaninda egitim alanindaki eksiklikleri gidermek i¢in de ilgi gérmiistiir

(Vivekananth, 2014; Yang ve Hsieh, 2009).
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2.1. Alt1 Sigma Nedir?

Alt1 Sigma, birbirini takip eden istatistiksel yontemlerin kullanilmasiyla birlikte var olan
hatalarin tamamina yakinni ortadan kaldirmaya amaglayan bir kalite 6l¢iisiidiir. (Ulen, 2009).
Kanigolla, Cudney ve Corns e gore alt1 sigma 1’den 6’ya kadar 6 adet seviyeden olusan, seviye
arttikca hatalarin azaldigi ve Kalitenin yiikseldigi 6nemli bir yontemdir. Sigma seviyelerinin
hata yiizdeleri ve kusur sayilar1 Tablo 1’de sunulmustur (Karamustafaoglu ve Sontay, 2018).

Tablo 1. Sigma seviyelerinin hata yiizdesi ve kusur sayisi

Sigma Seviyesi Hata Yiizdesi % Milyonda Hata Sayis1
1-Sigma 69 691,462

2-Sigma 31 308,538

3-Sigma 6,7 66,807

4-Sigma 0,62 6,210

5-Sigma 0,023 233

6-Sigma 0,00034 34

Tablo 1 incelendiginde sigma seviyeleri arttik¢a hata yiizdesinin 0’a yaklastigi, milyonda hata
sayisinin da gittikce diistiigii goriilmektedir. Bu tablodan da anlasilacagi iizere alti sigma
yaklagimi miikemmele ulagsmay1 hedefleyen bir yaklagimdir.

2.2. Alt1 Sigma Yaklasiminin Uygulama Basamaklari

Alt1 sigma yaklagiminda hedef; sigma seviyelerindeki en iist seviye olan 6-sigma seviyesi, 1
milyon islem i¢inde 3,4 hataya ulagmaktir (Ugan, 2019). Alt1 sigma yaklasiminin uygulama
basamaklarina bakildiginda 5 basamak oldugu goriilmektedir. Bu alt1 sigma dongiisii de Define-
Measure-Analyze-Improve-Control (DMAIC) basamagindan olusmustur (Park ve Antony,
2008). Uluslararasi literatiirde DMAIC olarak isimlendirilen bu dongii ulusal literatiirde ise
Tanimlama- Olgme- Analiz- Iyilestirme- Kontrol olarak isimlendirilmis ve TOAIK olarak ifade
edilmektedir. (Karamustafaoglu ve Sontay, 2018). TOAIK basamaklarinin her birinde
belirlenmis birtakim gérevler bulunmaktadir (Kurt Ozden, 2019; Savas, 2019). TOAIK

basamaklar1 ve temel 6zellikleri Sekil 1°de verilmistir. (Sontay ve Karamustafaoglu, 2017).
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o Siirecteki eksiklik ve hatalar tanimlanir.
_ e Varilmasi gereken hedefler belirlenir.
L ® Uygulama takvimi hazirlanir.
( )
e Siirece uygun 6lgme araglari veya hali hazirda var olan uygun dlgme
araglari gelistirilir.
e Mevcut durumdaki eksiklik ve hatalar 6lgiiliir.
\_ J
4 . )
¢ Olciim sonucu elde edilen verilere bagli olarak sebep-sonug iliskileri
ANALIiZ ] analiz edilir.
ﬂ N L o Siirecteki eksiklik veya kusurlarin nedenleri belirlenir. )

e Analiz sonucu belirlenen eksiklikler veya kusurlar gelistirilir.

ﬂ iYiLESTiRME ] e Sebep-sonuglara bagh olarak ¢ziim oOnerileri tiretilir.

o Siirecteki iyilestirmenin ne diizeyde oldugu degerlendirilir.
o Siirecteki eksiklikler veya kusurlarin azalip azalmadigini kontrolii

ﬂ KONTROL ] saglanir.

o Dabha iyi bir kalite seviyesi i¢in siire¢ ¢iktisini kontrol edilir.
.

Sekil 1. Alt: Sigma yaklagiminda TOAIK basamaklarinin 6zellikleri (Sontay ve Karamustafaoglu,
2017).

Sekil 1°de yer alan TOAIK seviyelerinin tanimlama basamag: alt1 sigma ydnteminde yer alan
ilk basamaktir. Bu basamakta ihtiyaglar, mevcut problemler, hatalar ve varilmasi gereken
hedefler belirlenir (Pyzdek, 2003). Olgme basamaginin en énemli boliimii dlciilmek istenen
durumun net ve agik bir sekilde ifade edilmesidir (Deniz ve Akalin Turanligil, 2016). Analiz
basamaginda ise l¢iilen hatalarin nedenleri sebep-sonug iligkisine gore analiz edilir (Sontay ve
Karamustafaoglu, 2017). Bu basamakta analiz istatistiki araglarindan olan t testleri, Anova, ki-
kare testi, korelasyon, hipotez testlerinden yararlanilabilir (Ugan, 2019). TOAIK
basamaklarinin dordiincii basamagi olan iyilestirme basamagi; analiz asamasinda belirlenen
hatalarin kaldirilmasi i¢in yapilan iyilestirme ¢alismalarini igerir ( Sontay, 2020) Son basamak
olan kontrol basamaginda iyilestirme basamaginda gerceklestirilen caligsmalarin belirlenen
temel sorunlar1 ortadan kaldirip kaldirmadiginin kontrolii yapilir. (Sontay ve Karamustafaoglu,
2017).

YONTEM

Bu boliimde arastirmanin modeli, ¢alisma grubu, veri toplama araci, veri toplama siireci ve

verilerin analizine iliskin bilgilere yer verilmistir.
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3.1.Arastirmanin Modeli

Alt1 sigma yaklasimi iizerine yapilan ¢alismalarin bazi degiskenlere gore incelenmesi amaciyla
yapilan bu ¢alismanin arastirma modeli nitel aragtirma tiirtindedir. Nitel arastirma ile ilgili
yapilan tanimlar incelendiginde cogunun ortak bir noktaya dayandig: goriilmektedir. Genel bir
tanimlama yapacak olursak nitel arastirma; gozlem, goriisme ve dokiiman analizi gibi nitel veri
toplama yontemlerinin kullanildig1, bu toplanan verilerin gergek¢i ortamda biitiinciil bir sekilde
ortaya konmasina yonelik nitel siire¢ olarak tanimlayabiliriz (Yildirim ve Simsek, 2018).
3.2.Calisma Grubu

Aragtirmanin ¢aligma grubunu, Tiirkiye’de yayimlanmis “Alt1 Sigma” basligini i¢ceren Ulusal
Veri Tabani’ndaki tezler olusturmustur. Caligmanin evreni “Alt1 Sigma” baslig1 igeren tezler,
orneklemini ise “Yalin Alt1 Sigma” kelimelerini i¢eren tezler hari¢ diger tezler olusturmaktadir.
Calisma grubu secimi Patton’un (1990) bahsettigi amacsal drnekleme yontemlerinden Sl¢iit
ornekleme ile belirlenmistir. Olgiit 6rnekleme; drneklem igin belirlenen dlgiitii karsilayan
olgularin veya nesnelerin 6rnekleme alinmasidir(Biiytikoztiirk, Cakmak, Akgiin, Karadeniz ve
Demirel, 2019). Arama basligina “alt1 sigma” yazilarak toplamda 142 adet yiiksek lisans,
doktora ve uzmanlik tezine ulasilmis olup “yalin alt1 sigma” konusunu igeren ve incelenen
degiskenlerden herhangi biri belirtilmeyen tezler elenerek toplam 40 adet tezle galismaya
devam edilmistir. Sonug olarak 2013 sonrasi, alt1 sigma yaklagimi ilizerine yazilan ve incelenen
degiskenlere sahip olan toplam 40 adet tez ¢aligma grubunu olusturmustur.

3.3.Veri Toplama Arag¢larn

Tiirkiye’de alti sigma iizerine yazilan tezlerin belirlenen degiskelere gore incelenmesi amaciyla
yapilan bu calismanin verileri arastirmaci tarafindan olusturulan “tez inceleme formu”
araciligiyla toplanmistir (EK 1). Bu form arastirmaci tarafindan belirlenen degiskenler
dogrultusunda hazirlanmistir. Danigsman onayina sunulduktan sonra belirlenen 40 tez bu form
dogrultusunda incelenmeye baslamistir.

3.4.Verilerin Toplanma Siireci ve Analizi

Verilerin toplanma siirecinde ilk olarak Ulusal Veri Tabanindan “alt1 sigma” baglig1 ile aratilan
tiim tezler indirilerek bilgisayara kaydedilmistir. Her bir tez tez numarasiyla kayith oldugundan
tez isimleriyle tekrar kaydedilmistir. Tezler kaydedildikten sonra her bir tez tek tek incelenerek
bashiginda “yalin alt1 sigma” olanlar elenmistir. Sonrasinda arastirmacinin hazirladigi tez
inceleme formuna gore belirlenen degiskenlere sahip olmayan tezler de arastirmadan ¢ikarilmis
40 tez ile hazirlanan tez inceleme formu doldurulmustur. Bu inceleme formundan elde edilen
veriler Word ve Excel lizerinden tablo haline getirilmis, tablo haline getirilen veriler de grafige

dontistiiriilerek yorumlanmistir.
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ARASTIRMA VE BULGULAR

Bu boéliimde aragtirmanin alt problemlerine uygun olarak saptanan bulgular ve bu bulgulara
dayali olarak yapilan yorumlar yer almaktadir.

4.1.incelenen Calismalarin Yayimlanma Yillarna iliskin Bulgular

Arastirma kapsaminda incelenen caligmalarin yayimlanma yillarina gére dagilimi Tablo 2°de
gosterilmistir.

Tablo 2. incelenen Calismalarin Yayimlandiklar: Yillara Gére Dagilimlart

Yil Frekans(f) Yiizde (%)
2013 3 7,50%
2014 2 5,00%
2015 8 20,00%
2016 4 10,00%
2017 3 7,50%
2018 3 7,50%
2019 5 12,50%
2020 4 10,00%
2021 3 7,50%
2022 4 10,00%
2023 1 2,50%
Toplam 40 100,00%

Calismalarin yayimlanma yillarina gore dagilimini iceren Tablo 2 ‘ye bakildiginda 2013-2023
yillar1 arasindaki 10 yillik bir zaman diliminde toplam 40 adet ¢alismanin incelendigi
gorilmektedir. Yillara bakildiginda alti1 sigma yaklasimi iizerine yapilan ¢aligsmalar en fazla

2015 yilinda 8 ¢alisma ile olmustur. Daha sonra bunu 5 ¢aligsma ile 2019 yili takip etmektedir.

Yillara Gore Dagilim

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

N W R OO N 00 ©

o -

Sekil 2. Alt1 Sigma Yaklasimi Uzerine Yapilan Calismalarin Yillara Gére Dagilimini Gosteren Grafik
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Tablo 2 ‘nin grafige doniistiiriilmesi sonucunda Sekil 2 incelendiginde de alt1 sigma yaklasimi
iizerine 2015 yilinda en fazla ¢alisma yapildig1 agikca goriilmektedir.(f:8)
4.2 Incelenen Calismalarin Enstitiilerine Gore Dagihmina iliskin Bulgular

Arastirma kapsaminda incelenen ¢alismalarin yayimlanma yillarina gére dagilimi Tablo 3°te

gosterilmigtir.
Tablo 3.incelenen Calismalarin Enstitiilere Gore Dagilimlari

Enstitii Frekans(f) Yiizde (%)
Sosyal Bilimler 17 42,50%
Fen Bilimleri 16 40,00%
Lisansiistii Egitim 4 10,00%
Saglik Bilimleri 3 7,50%
Toplam 40 100,00%

Calismalarin enstitiilerine gore dagilimlarinin yer aldigi Tablo 3 ’e bakildiginda alt1 sigma
yaklagimi {izerine en fazla calismanin f:17 ile sosyal bilimler enstitiilerinde oldugu, bunu da
f:16 ile fen bilimleri enstitiisiiniin takip ettigi goriilmektedir. Lisansiistii egitim enstitlistinde 4,

saglik bilimleri enstitiisiinde ise 3 ¢alisma oldugu goriilmektedir.

Enstita

Saglik Bilimleri

Lisansiistli Egitim

Fen Bilimleri

Sosyal Bilimler

0 5 10 15 20

Sekil 3. Alt1 Sigma Yaklasim1 Uzerine Yapilan Calismalarin Enstitiilere Gore Dagilimini1 Gosteren
Grafik

Tablo 3 ‘iin grafige donistiiriilmesi sonucunda Sekil 3 incelendiginde de sosyal bilimler

enstitlisliniin alt1 sigma yaklagimi {izerine en fazla ¢aligma yaptig1 goriilmektedir.
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4.3. Incelenen Calismalarin Ana Bilim Dallarina Gére Dagihhmina iliskin Bulgular

Arastirma kapsaminda incelenen ¢alismalarin ana bilim dallarina gore dagilimi Tablo 4’te

gosterilmistir.
Tablo 4.incelenen Calismalarin Ana Bilim Dallaria Gére Dagilimlart

Ana Bilim Dali Frekans(f) Yiizde (%)
Isletme 16 40,00%
Endiistri Miihendisligi 13 32,50%
Toplam Kalite Yonetimi 2 5,00%
Istatistik 2 5,00%
Hayvan Besleme ve Beslenme 1
Hastaliklar: 2,50%
Havacilik Yonetimi 1 2,50%
Beden Egitimi ve Spor 1 2,50%
Kalite Miihendisligi 1 2,50%
Malzeme Miihendisligi 1 2,50%
T1bbi Biyokimya 1 2,50%
Fen Bilimleri Egitimi 1 2,50%
Toplam 40 40,00%

Calismalarin ana bilim dallarima goére dagilimlarinin yer aldigi Tablo 4 ’e bakildiginda alti
sigma yaklasimi iizerine; isletme ana bilim dali f:16, endiistri miithendisligi ana bilim dali f: 13,
toplam kalite yonetimi ana bilim dali f:2, istatistik ana bilim dali f:2, hayvan besleme ve
beslenme hastaliklar1 ana bilim dal1 f:1, havacilik yonetimi ana bilim dali f:1, beden egitimi ve
spor ana bilim dal1 f:1, kalite miihendisligi ana bilim dali f:1, malzeme miihendisligi ana bilim
dali f:1, tibbi biyokimya ana bilim dali f:1, fen bilimleri egitimi ana bilim dali f:1 ¢aligma
yapildig1 goriilmektedir. Goriildiigii iizere yenilik¢i bir yaklasim olan alt1 sigma yaklasiminda

fen bilimleri egitiminden sadece 1 ¢alisma oldugu goriilmektedir.

Ana Bilim Dali

Tibbi Biyokimya

Malzeme Miihendisligi

Kalite Miithendisligi

Beden Egitimi Ve Spor

Hayvan Besleme Ve Beslenme Hastaliklari
Havacilik Yo6netimi

Fen Bilimleri Egitimi

Toplam Kalite Yo6netimi

Istatistik

Endiistri Mithendisligi

Isletme

o
N
N
(2]

8 10 12 14 16 18

Sekil 4. Alt1 Sigma Yaklasim1 Uzerine Yapilan Calismalarin Ana Bilim Dallarina Gére Dagilimini
Gosteren Grafik
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Tablo 4 ‘lin grafige doniistiiriilmesi sonucunda Sekil 4 incelendiginde de isletme ana bilim
dalinin alt1 sigma yaklasimi {izerine en fazla ¢alisma yaptig1 goriilmektedir. Fen bilimleri ana

bilim dalinda ise yalnizca 1 ¢aligma oldugu goriilmektedir.

4.4, Incelenen Calismalarin Cahsma Tiirlerine Gore Dagilimina iliskin Bulgular

Arastirma kapsaminda incelenen ¢aligmalarin calisma tiirlerine gore dagilimi Tablo 5’te

gosterilmistir.
Tablo 5.incelenen Calismalarin Caligma Tiirlerine Gore Dagilimlari
Calisma Tiri Frekans(f) Yiizde (%)
Yiksek Lisans Tezi 29 72,50%
Doktora Tezi 10 25,00%
Uzmanlik Tezi 1 2,50%
Toplam 40 100,00%

Incelenen arastirmalarin ¢alisma tiirlerine gore dagilimlarinin yer aldig1 Tablo 5 incelendiginde
toplam 40 caligmadan 29’unun yiiksek lisans tezi, 10 tanesinin doktora tezi, 1 tanesinin de
uzmanlik tezi oldugu goriilmektedir. Buradan da anlasilacag: lizere doktora ve uzmanlik tezi

alaninda bu konuya fazla ilgi duyulmamastir.

Caligsma Tiiri

m Yiikseklisans Tezi = Doktora Tezi = Uzmanlk Tezi

Sekil 5. Alt1 Sigma Yaklasimi1 Uzerine Yapilan Calismalarin Calisma Tiirlerine Gore Dagilimim
Gosteren Grafik
Tablo 5’in dairesel grafik haline getirildigi Sekil 5’e bakildiginda incelenen tezlerin ¢alisma

tiirline bakildiginda en biiyiik payin yiiksek lisans tezlerine sahip oldugu sdylenebilir.
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4.5. incelenen Calismalarin Arastirma Yontemlerine Gore Dagihimina iliskin Bulgular
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Aragtirma kapsaminda incelenen ¢aligmalarin arastirma yontemlerine gore dagilimi Tablo 6’da
gosterilmistir.

Tablo 6.incelenen Calismalarin Arastirma Y dntemlerine Gore Dagilimlar

Aragtirma Yontemi Frekans(f) Yiizde (%)
Nicel 20 50,00%
Nitel 17 42,50%
Karma 3 7,50%
Toplam 40 100,00%

Incelenen ¢alismalarin arastirma ydntemlerine gore dagilimlarma bakildiginda nitel ve nicel
aragtirmalarin dengeli bir sekilde dagilim gosterdigi goriilmektedir (nicel f:20, nitel f:17).

Karma yontemle ise f:3 ¢alisma bulunmaktadir.

Arastirma Yontemi

= Nitel = Nicel = Karma
Sekil 6. Alt1 Sigma Yaklasimi1 Uzerine Yapilan Calismalarin Arastirma Ydntemine Gore Dagilimini
Gosteren Grafik
Tablo 6’nin dairesel grafik haline getirildigi Sekil 6 incelendiginde {izerinde c¢aligilan tezlerin
neredeyse yar1 yartya kismini nitel ve nicel arastirmalar olusturmaktadir.
4.6. incelenen Calismalarin Anahtar Kelimelerine Gore Dagihimina iliskin Bulgular
Arastirma kapsaminda incelenen ¢alismalarin anahtar kelimelerine gore dagilimi Tablo 7°de

gosterilmistir.
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Tablo 7.incelenen Calismalarin Anahtar Kelimelerine Gére Dagilimlar

Anahtar Kelimeler Frekans(f) Yiizde (%)
Alt1 Sigma 40 48,19%
Siireg 11 13,25%
Siire¢ Yonetimi 9 10,84%
Girisimeilik 8 9,64%
Kalite 7 8,43%
Kontrol Siireci 4 4,82%
Hizmet Kalitesi 3 3,61%
Fen Ogretimi 1 1,20%
Toplam 83 100,00%

Anahtar kelimelerin sayimi yapildiginda en ¢ok tekrar eden kelimeler ile alti sigma
yaklagiminda fen egitiminde kullanilabilecek toplam 8 kelime secilmistir. Buna gore
caligmalarin anahtar kelimelerine gore dagilimlarini gosteren Tablo 7 incelendiginde en fazla
tekrar eden anahtar kelimenin “alt1 sigma” oldugu goriilmektedir. Fen 6gretimi ise sadece bir
caligmada anahtar kelime olarak gegmektedir. Bu da bize bu yaklasimin fen egitiminde ne kadar

siirli kullanildigin1 gostermektedir.

Anahtar Kelimeler

Fen Ogretimi
Hizmet Kalitesi
Kontrol Siireci
Kalite
Girigimcilik
Siire¢ YOnetimi

Siireg

Alt1 sigma

o

10 20 30 40 50

Sekil 7. Alt1 Sigma Yaklasimi Uzerine Yapilan Caligmalarin Anahtar Kelimelere Gore Dagilimimi
Gosteren Grafik

Tablo 7’nin grafige doniistiiriildiigi Sekil 7 ‘de incelenen tezlerin anahtar kelimelerine
bakildiginda fen 6gretimi kelimesinin olduk¢a az oldugu alt1 sigma kelimesinin ise frekansinin

en fazla oldugu goriilmektedir.
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SONUC, TARTISMA VE ONERILER

Bu boliimde arastirmanin sonuglarina ve bu sonuglar dogrultusunda 6nerilere yer verilmistir.
5.1.Sonuc¢ ve Tartisma

Bu calismada alt1 sigma yaklagimi1 ve bu yaklasim iizerine yapilan ¢alismalarin ¢ok boyutlu
incelenmesi amaglanmustir. incelenen ¢alismalar Ulusal Tez Merkezi’nin veri tabaninda “alt1
sigma” baslig ile aratilmis toplamda 142 adet tezin ¢alisma konusuna uygun olanlar1 secilmis
ve 40 adet calisma ile ¢alismaya devam edilmistir. Bu 40 adet tezin incelemesi arastirmaci
tarafindan hazirlanan tez inceleme formu ile yapilmigtir. Caligmalar; yayimlanma yillarina,
enstitiilerine, ana bilim dallarina, caligma tilirlerine, arastirma yoOntemlerine, anahtar
kelimelerine gore incelenmistir. Formdan elde edilen veriler tablolastirilmis, tablolar grafige
doniistiiriilerek yorumlanmistir. Yapilan degerlendirme sonucu alt1 sigma ¢alismasinin en fazla
f:8 calisma ile 2015 yilinda yapildig: goriilmiistiir. Enstitiilerine bakildiginda ise sosyal bilimler
ve fen bilimleri enstitiilerinde alt1 sigma yaklasiminin ¢ok calisildigi, en fazla sosyal bilimler
enstitlistinde f:17 oldugu sonucuna varilmistir. Ana bilim dallarina bakildiginda isletme ana
bilim dalinda f:16 ¢alisma oldugu buna karsin fen bilimleri egitiminde son on yilda yalnizca 1
caligmanin yapildigi goriilmektedir. 40 calismanin ¢alisma tiiriine bakildiginda en fazla f: 29 ile
yliksek lisans tezi oldugu goriilmektedir. Arastirma yontemlerine bakildiginda nicel ve nitel
caligmalarin birbirine yakin oldugu sonucuna ulasilmistir (nicel: 17, nitel: 20). Caligmalarin
anahtar kelimeleri incelendiginde beklenildigi gibi 40 ¢alismanin tiimiinde de “alt1 sigma”
kelimesi oldugu, bunun yaninda en ¢ok siireg, siire¢ yonetimi, girisimcilik, kalite kelimeleri
gbdze carpmaktadir. Arastirma sonucunda alti sigma yaklasiminin egitim bilimleri alaninda
ozellikle de fen bilimleri egitiminde neredeyse hig¢ ¢alisilmadigi goriilmektedir.

5.2.0neriler

Ulusal ve uluslararasi literatiir incelendiginde, imalat sektdriinde iyilesmeyi, siirecte olusan
problemlerin azalmasimni ve kalitenin artirilmasini amaglayan “Alt1 Sigma” yaklasiminin son
yillarda farkli alanlardaki arastirmalarda gittik¢e artarak kullanildigi goriilmektedir (Sontay,
2020). Bu calismadan da goriildiigii iizere pek ¢ok alanda alt1 sigma yaklasimi kullanilmasina
ragmen egitim bilimleri alaninda bu yaklagim oldukg¢a az ¢alisilmistir. Alt1 Sigma yontemi
stirecteki kusurlarin azaltilmasinda, bilgi tiretiminde ve takim ¢alismasinin yiiriitiilmesinde pek
cok faydasi vardir (Cudney, Elrod ve Stanley, 2014). Egitimde meydana gelen problemlerin
ortadan kaldirilmasi i¢in amacit sifir hataya ulagmak olan alt1 sigma yaklagiminin egitim
alaninda sistemli bir sekilde uygulanmasi gerekir. Alt1 sigma yaklagiminin basamaklar1 olan
TOAIK’e (tanimlama, 5lgme, analiz, iyilestirme, kontrol) uygun olarak planlanan bir 6grenme

stirecinin problemleri de ortadan kaldiracagi diistiniilmektedir. Literatiir incelendiginde fen
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ogretiminde alti sigma yaklagiminin kullanildigr ¢alismalarin  sinirli  sayida kaldigi
goriilmektedir. Amaci sifir hatay1 yakalamak olan bu yaklagim egitim bilimleri alaninda da
ozellikle fen egitiminde de etkinliklere uyarlanarak kullanabilir. TOAIK basamaklari
(tanimlama, 6lgme, analiz, iyilestirme, kontrol) belirlenen konulara uygun sekilde etkinlikler
tasarlanarak konularin etkili bir sekilde 6grenimi gerceklestirilebilir. Bunun i¢in Oncelikle
gonilli 6gretmenlere hem yaklasim hem de bir metodoloji olarak degerlendirilen alt1 sigma
konusunda egitimler verilebilir ve 6grenme 6gretme silireci bu alinan egitimler sonucunda
planlanabilir. Dolayisiyla bu ¢alisma, hem alti sigma yaklasimin1 kuramsal agidan
incelenmesini saglayacak hem de alt1 sigma yaklasiminin fen 6gretiminde kullanilmasina 151k
tutacaktir.
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INGILiZCE OGRETIMINDE SONELER

Ilkin BASAR

Istanbul Aydin University, Faculty of Science and Literature, Department of English Translation and
Interpreting, 34295 Kiiciikgekmece, Istanbul

ORCID ID: 0000-0002-1297-6356

OZET
Siirler, hem igerik hem de dil agisindan zengin olduklar1 igin yabanci dil olarak Ingilizce
smiflarinda otantik materyaller olarak kullanilabilirler. Dil smiflarinda siirler iizerinde
calisirken, O0grenciler baska bir kiiltiirii kesfetme ve hedef dilin farkli kullanimlarini gérme
sansia sahip olurlar. Siirlerdeki mecazi dili okumak ve analiz etmek oOgrencilerin dil
farkindaligini artirir. Siir okumak ve analiz etmek, 6grencilerin elestirel diisiinme becerileri i¢in
de faydalidir; siir satirlarinin 6tesindeki anlami gérmek igin anlama becerilerini gelistirir ve
pratik yaparlar. Sone, 14. yiizyilda Italya'da ortaya ¢ikmis ve Rénesans déneminde Ingiliz
edebiyatina girmis bir siir tiiriidiir. Sonenin Petrarchan (italyan) ve Shakespearean (Elizabeth)
sonesi olmak lizere iki ana ¢esidi vardir. Bir sone 14 dizeden olusur ve Petrarca ve Shakespeare
soneleri arasinda bazi temel farkliliklar vardir. Dil simiflarinda Petrarca ve Shakespeare
sonelerini ¢alisirken ilgili okuma-Oncesi, okuma-esnasi ve okuma-sonrasi etkinliklerle,
ogrenciler hedef dilin alisilmadik kullaniminin farkina varabilir ve sonelerdeki tarihi ve dini
referanslarin yardimiyla Ingiliz edebiyatimin farkli bir donemine dair bilgi sahibi olabilirler.
Ayrica, sonelerdeki mecazi dili incelemek, dil Ogrenenlerin elestirel okuma ve yazma
becerilerini en list diizeye ¢ikarabilecek kiiltiirel unsurlarin farkinda olmalarini saglar. Bu
anlamda soneleri ve sone dilini dil 6grencileri ile birlikte ¢alismak, 6grenciler baska bir kiiltiir
ve dil hakkinda bilgi edinirken, kendilerinin elestirel diisiinme becerilerini gelistirmelerine de
yardimci olur.
Anahtar Kelimeler: ingilizce Ogretimi, Soneler, ingiliz Edebiyati, Yabanci Dil olarak
Ingilizce Smiflart

SONNETS IN ENGLISH LANGUAGE TEACHING
ABSTRACT
Poems can be used as authentic materials in EFL classes as they are rich in both content and
language. While studying poems in language classes, students get a chance to discover another
culture and see different usages of the target language. Reading and analyzing the figurative
language in poetry expands the students’ language awareness. Reading and analyzing poems is
also good for the students’ critical thinking skills as they practice and improve their

comprehension skills to see the meaning beyond the lines of the poem itself. A sonnet is a type
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of poem that occurred in Italy in the 14th century and was introduced into English literature in

the Renaissance period. The sonnet has two main varieties that are Petrarchan (Italian) and the
Shakespearean (Elizabethan) sonnet. A sonnet consists of 14 lines and there are some basic
differences between a Petrarchan and Shakespearean sonnet. With the related pre-reading,
while-reading and post-reading activities while studying Petrarchan and Shakespearean sonnets
in language classes, learners may be aware of the unusual usage of the target language and dive
into a different era of English literature with the help of the historical and religious references
in the sonnets. Also examining the figurative language in the sonnets makes the language
learners well aware of the cultural elements that might reach their critical reading and writing
skills at their highest level. In that sense, studying sonnets and their language with the language
learner might help learners develop their critical thinking skills while learning about another
culture and the language itself.

Keywords: English Language Teaching, Sonnets, English Literature, English as a Foreign
Language Classes
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KAMU AR-GE POLITiKALARININ INOVASYON MODELLERIi TEMELLERINDE

TEORIK CERCEVESI VE TARTISMALARI

Asuman ALTAY
Dokuz Eyliil Universitesi, Mali Iktisat Anabilim Dali, Dokuz Cesmeler Kampiisii, 35400, Buca-izmir.
ORCID ID: 000-0002-6685-8101

OZET

Ulke ekonomilerinin gelismesi kamu politikalar1 kapsaminda desteklenen AR-GE ve Inovasyon
politikalar1 ile miimkiindiir. Yakin ekonomi tarihine bakildiginda ekonomik biiyiime ve
uluslararas1 rekabet giicliniin artiginin sézi edilen faaliyetler ile gergeklestigi goriilmektedir.
AR-GE faaliyetlerinin ve inovasyon kapasitesinin artirilmasi i¢in yiiksek katma degerli
iirtinlerin gelistirilmesi ve teknoloji transferi ve teknolojinin gelistirilmesi gerek kosuldur.
Kamu sektorli bu siireci yoneten ve yonlendiren olarak konumlanir. AR-GE politikalarini
yonlendiren ve kamu sektorii tarafindan tercihi yapilan inovasyon modelleri ¢ok 6nemli
olmaktadir. Inovasyon modellerinin ilki ve en ¢ok tercih edileni 1950°1i yillarda ortaya ¢ikan
“Teknoloji itki Modeli” dir. Bunu 1960’11 yillarda “Talep Kokenli Itki Thtiya¢ Modelleri” takip
etmistir. 1970’li yillarda inovasyon kapsaminda, gelisen bilim ve teknolojinin yanisira
piyasanin beklentileri ile daha eslenik bir {igiincii nesil model arayisi ortaya ¢ikmistir. Bu
“lictincii nesil eslesme ve interaksyon modelleri” olarak adlandirilmistir. 1980’lere gelindiginde
dordiincii nesil olan “birlestirilmis modeller” olusturulmustur. Zamanla bu model de de
gelismeler kaydedilmis ve “sistemlerin entegrasyonu ve ag modelleri” olusturulmustur. Son
olarak 1990’11 ve 2000’1i yillarda gelistirilen “inovatif ¢evre (Milieux) modelleri” ile bilgi ve
cografi ¢cevreyi bir araya getiren yaklagimlar goriilmiistiir. Bu calismada s6zii edilen inovasyon
modelleri ele alinarak kamu sektoériic AR-GE ve inovasyon politikalarinin teorik temelleri
incelenirken, bunlarin 6zellikle OECD iilkeleri acisindan politika olusturma etkileri

tartisilacaktir.

Anahtar Kelimeler: Kamu Sektérii, AR-GE Politikalari, Inovasyon Modelleri

257



=i b
ZE€Sceir B

Nt INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

PN A

I
THEORETICAL FRAMEWORK AND DISCUSSIONS ON THE BASIS OF

INNOVATION MODELS OF PUBLIC R&D POLICIES
ABSTRACT

The development of national economies is possible with R&D and innovation policies
supported within the scope of public policies. When we look at recent economic history, we see
that economic growth and international competitiveness increase are realized with the
mentioned activities. In order to increase R&D activities and innovation capacity, development
of high value added products and technology transfer and development of technology are
necessary conditions. The public sector is positioned as the one managing and guiding this
process. Innovation models that guide R&D policies and are preferred by the public sector are
very important. The first and most preferred of the innovation models is the “Technology Drive
Model” that emerged in the 1950s. This was followed by the “Demand-Based Drive Need
Models” in the 1960s. In the 1970s, a search for a third generation model that is more congruent
with the developing science and technology as well as the expectations of the market emerged
within the scope of innovation. This was called the “third generation coupling and interaction
models”. In the 1980s, the fourth generation, “combined models”, was created. Over time,
developments were made in this model and “systems integration and network models” were
created. Finally, with the “innovative environment (Milieux) models” developed in the 1990s
and 2000s, approaches that bring together information and geographical environment were
seen. In this study, the theoretical foundations of public sector R&D and innovation policies
will be examined by examining the innovation models mentioned, and their policy-making

effects, especially for OECD countries, will be discussed.

Keywords: Public Sector, R&D Policies, Innovation Models
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EMPOWERING HEALTH THROUGH IOT-DRIVEN PREDICTIVE MONITORING

FOR COST-EFFICIENT CARE

Dhulasiraman M.
IT Year Ece,R.M.K. Engineering College

Abstract

Health technology rapidly grows, aiding illness prediction and swift medication access.
Researchers enhance disease prediction systems. Remote health monitoring, crucial for elders,
is simplified by IoT devices, preventing serious issues, Modern health technology rapidly
advances, prioritizing prompt illness prediction and medication access, bypassing the time-
consuming and costly doctor visits and tests. Researchers actively contribute to developing
new disease prediction systems or enhancing existing ones. Daily tasks involve challenging
continuous monitoring of home patients, crucial for aging individuals, necessitating occasional
health updates to doctors for potential life-saving interventions. Widespread health monitoring
issues persist due to the lack of suitable solutions, leading to serious medical complications for
individuals. To address this, numerous IoT devices, such as AD8232, MAX30102, ball tilt
sensor, and ESP8266, automatically monitor patient health, offering a cost-effective and
accessible healthcare solution. IOT based patient health tracking system effectually monitors

the health status of patient and save their survives on schedule.

259



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

BILJIUB BIMHA HA JJOBKLJLJISAA TA CYCIILJIBCTBO: EKOJIOTTYHI PU3UKH 1
HNEPCHEKTHUBHU BIZTHOBJIEHHSA

Ph.D. Stanislav DUSHKIN
National University of Civil Protection of Ukraine

BiiiHa 4MHUTH rIMOOKMH BIUIMB HA B3a€MOJII0 CYCHIJIbCTBA 3 MPHUPOJIOI0, MPHU3BOIIYM 0
Tpanchopmanii  ekocucreMm, JaHAmAadTiB 1 COWiaJbHMX  CTPYKTYyp. Boenni mii
CYIIPOBOJUKYIOTBCS PYHHYBaHHSIM MPUPOIHHUX PECYpCiB, 3a0pyIHEHHSIM HAaBKOJIHIIHBOTO
CepelIOBUINA Ta 3MIHOK JaHAmAadTIB, 0 HEraTUBHO TO3HAYAETHCS Ha O10pPI3HOMAHITTI Ta
CTiliKoCTI ekocrucTteM. BogHouac, BOEHHI KOHIIKTA MOXKYTh CTUMYJIFOBATH PO3BUTOK HOBHX
KyJIbTypHUX Ta EKOJOTIYHHX B3a€EMOJIH, OCOOJMBO B TOCTKOH(IIKTHI Tepiogu, KOIH
PO3MOYHMHAETHCS BIHOBJICHHS 3pYHHOBAHUX TEPUTOPIMA.

[TicnaBoeHHUH Tepio]l MOXKeE CTATH KPUTHUYHUM JUIsSL BIIHOBJIEHHS NPUPOJHUX €KOCHCTEM Ta
BIIPOBA/PKEHHsI CTaJlOTO0 PO3BUTKY. BaJIuMBUM € 3allyyeHHs CyCHUIbCTBA [0 IHPOILECIB
BITHOBJICHHA Ta 30€peXEHHs TOBKULIS dYepe3 OCBITHI Ta MPOCBITHUIBKI IHIMIATHBH, IO
CIPUATUMYTH (POPMYBAHHIO BiJIIIOBITAJILHOTO CTaBJICHHS IO TPUPOIH.

CyuacHi YMOBM 3pOCTalOUUX EKOJIOIYHHMX 3arpo3 HOTpPeOyIoTh TOYHUX METOIMK OLIHKU
€KOJIOTIYHUX PU3MKIB JJIS aJ€KBAaTHOTO MPOTHO3YBaHHsS AMHAMIKU ekocucTeM. Taka oriHka
0a3y€eThcs Ha KOMIUIEKCHOMY aHali31 aHTPOIIOTEHHHX Ta MPUPOIHUX (PaKTOpiB, 30KpeMa 3MiH
KJIIMaTy, MPOMUCIOBUX BUKU[IB Ta HACIKIB BifiHM. BUKOpHCTaHHS ClieHapHMX Mojenei
JI03BOJIsSIE TIPOTHO3YBaTH MalOyTHI 3MiHM B €KOCHCTEMax Ta pPO3poOJIATH peKOMEHJalil Juis
MiHiMi3alil HETAaTUBHUX BILINBIB.

[Tin yac 30poiHMX KOH(QUIIKTIB MPHUPOJIOOXOPOHHI TEPUTOPII HYAaCTO CTAIOTh 30HOK0 PHU3UKY
yepe3 MpsMi TOLIKOJKEHHS a0o HempsMi HACHiJKH, Taki K 3a0pyJIHEHHS, TMOXEXl Ta
OpakoHbepcTBO. J[71s1 30epekeHHsT G10pI3HOMAHITTS BaXKIIMBO 3a0€3MEUUTH CIielliadbHi 3aX011
OXOPOHH, BKJIFOYAIOYX MOHITOPUHT TEPUTOPIN Ta MIXKHAPOJHE CHIBPOOITHULITBO.

BaxxinuBuM acnekToM € MpaBOBUI 3aXUCT JOBKUUIS B yMOBax BiMHU. MiKHapOJHI 3aKOHM 1
KOHBEHIII1, 30Kkpema mosioxeHHss MixkHapogHoro Komitery UepBoHoro Xpecra, peryirOOTh
METO/AM BEJIEHHS BOEHHUX JIii 3 METOI0 MiHiMizalii mKkoau npuponi. Ilpore, He3Baxaroun Ha
111 3aX0JI{, MPUPOJIA 3ATUIIAETHCS OJTHIEI0 3 HAWOUIBII BPA3IMBUX CTOPIH KOH(IIIKTIB.
ExoHOMIYHA OIliHKA €KOJIOT1YHUX BTPAT € CKJIAQAHUM MPOILIECOM, OCKIJIBKM BOHA OXOIUIIOE HE
nume 6e3nmocepenHi 30UTKH, ajieé ¥ JOBrOCTPOKOBI HACHIIKH JJIsi €KocucTeM. MixHapoHe
MIpaBO HaJa€ paMKHU JUIsl KOMITeHcalli 30UTKIB, OJHAK IX peasii3allisi B yMOBax BiiHU OTpedye

e(peKTUBHHUX IHCTPYMEHTIB (hiKcallii Ta OI[IHKH LIKOJIH.
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Takum 4YuMHOM, BiliHA HE TUIBKHM PYWHY€E TPHUPOAHI CEPENOBHUINA, A€ ¥ CHPUYMHSIE HOBI
eKOJIOTIYHI Ta COI[aJIbHI BHUKIWKH, fKi MOTPEOYIOTh MUKIUCHMIUTIHAPHUX pIlleHb Ui
BiJIHOBJICHHSI OQJIAHCY MiXK CYCIIUTECTBOM 1 MPUPOIOIO.

THE IMPACT OF WAR ON THE ENVIRONMENT AND SOCIETY:
ENVIRONMENTAL RISKS AND PROSPECTS FOR RECOVERY

ABSTRACT
War has a profound impact on the interaction between society and nature, leading to the

transformation of ecosystems, landscapes and social structures. Military operations are
accompanied by the destruction of natural resources, environmental pollution and landscape
change, which negatively affects biodiversity and ecosystem resilience. At the same time,
military conflicts can stimulate the development of new cultural and ecological interactions,
especially in post-conflict periods when the restoration of destroyed territories begins.

The post-war period can be critical for the restoration of natural ecosystems and the
implementation of sustainable development. It is important to involve society in the processes
of environmental restoration and preservation through educational and awareness-raising
initiatives that will help to foster a responsible attitude towards nature.

The current environment of growing environmental threats requires accurate environmental risk
assessment methods to adequately predict ecosystem dynamics. Such an assessment is based
on a comprehensive analysis of anthropogenic and natural factors, including climate change,
industrial emissions and the effects of war. Scenario models are used to predict future changes
in ecosystems and develop recommendations to minimise negative impacts.

During armed conflicts, protected areas often become a risk zone due to direct damage or
indirect effects such as pollution, fires and poaching. In order to preserve biodiversity, it is
important to ensure special protection measures, including monitoring of the areas and
international cooperation.

An important aspect is the legal protection of the environment in times of war. International
laws and conventions, including those of the International Committee of the Red Cross, regulate
the methods of warfare to minimise damage to the environment. However, despite these

measures, nature remains one of the most vulnerable parties to conflicts.
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The economic assessment of environmental losses is a complex process, as it encompasses not
only immediate damage but also long-term effects on ecosystems. International law provides a
framework for compensation, but its implementation in wartime requires effective tools for
recording and assessing damage.

Thus, war not only destroys natural environments, but also causes new environmental and social
challenges that require interdisciplinary solutions to restore the balance between society and

nature.
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IMPROVING BENIN'S TOURISM OFFERING THROUGH CRENOTHERAPY
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HOUESSIONON Karel
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ABDOULAYE Djafarou

Department of Geography and Land Management (DGAT), University of Abomey-Calavi (UAC),
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Regional Institute of Public Health (IRSP), University of Abomey-Calavi (UAC), Benin Departement
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African Heritage School, (EPA), University of Abomey-Calavi (UAC), Benin

ABSTRACT

The present study aims to study how crenotherapy can contribute to the improvement of the
tourist offer of Benin. Crenotherapy is a therapeutic method based on the use of mineral water
and thermal mud for medical purposes. Benin has a wide variety of mineral water, but these
ressources are not yet exploited for tourism. In this context, the thesis proposes to identify the
sources of mineral water, to evaluate their tourist potential and to propose strategies to improve
their attractiveness to tourists.

The methodological approach used revolves around the collection of data through documentary
research and field surveys, the processing and analysis of information collected from the target
population. It emerges from the analysis of the results obtained that several obstacles hinder the
development and exploitation of this thermal spring. We can mention : the lack of modern
infrastructures, the absence of a marketing policy for the valorization of the source, the lack of
professionalism of the guides present on the spot and the lack of in-depth studies on the quality
and the virtues of this hot spring. To this end, solutions have been proposed for better
valorization of this natural wealth.

Keywords: Crenotherapy, promotion, tourist offer, thermal source.
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CREATION OF A BANANA FLOUR PRODUCTION AND MARKETING UNIT IN
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ABSTRACT

This study focuses on a project to set up a banana flour production and marketing company in
the commune of Lokossa. The aim is to exploit the region's banana potential and meet the
growing demand for local, healthy food products. The project targets supermarkets,
confectioners, bakers and consumers, who are the potential customers for the product. The cost
of the project is 9590500FCFA, 18.73% financed by personal contribution and 81.27% by
loans. In addition to its technical advantages and its benefits for Benin's economic and social
development, the project's performance indicators are highly encouraging. It has an internal rate
of return of 65.9% for all investments, and sufticient cash flow to repay borrowed capital after

five years of operation.

Keywords: Marketing, Banana flour, Lokossa.
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UNDERSTANDING THE MECHANISM OF ANTIBIOTICS RESISTANCE:
PHARMACOLOGICAL PERSPECTIVE
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Abstract

Antibiotic resistance is a growing global health concern that undermines the efficacy of
pharmacological treatments for bacterial infections. This phenomenon arises primarily from the
evolutionary pressure exerted by the widespread and often inappropriate use of antibiotics.
Bacteria adapt through various mechanisms, including genetic mutations, horizontal gene
transfer, and biofilm formation, leading to the acquisition of resistance genes. Additionally,
enzymatic degradation of antibiotic molecules and alteration of drug target sites further
complicate therapeutic interventions. From a pharmacological perspective, understanding these
mechanisms is crucial for developing novel antibiotics and alternative therapies, such as
bacteriophage therapy and immunomodulation. Furthermore, optimizing existing antibiotics
through combination therapy and understanding pharmacokinetics and pharmacodynamics can
enhance effectiveness against resistant strains. Public health initiatives emphasizing prudent
antibiotic usage and new guidelines for infection control are essential to mitigate this crisis.
Effective surveillance systems are needed to monitor resistance patterns and inform clinical
decision-making. By integrating knowledge from microbiology, pharmacology, and
epidemiology, we can devise comprehensive strategies to combat antibiotic resistance and

preserve the utility of these vital medications.

Keywords: antibiotic resistance, pharmacology, bacterial adaptation, genetic mutations,
combination therapy, public health.
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EVALUATION OF MOROCCAN MEDICINAL PLANT EXTRACTS FOR
BIOCONTROL OF CLAVIBACTER MICHIGANENSIS SUBSP. MICHIGANENSIS
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ABSTRACT

Bacterial canker, caused by Clavibacter michiganensis subsp. michiganensis (Cmm), is a severe
disease that leads to significant crop losses in tomato production globally. Conventional
management strategies rely heavily on chemical treatments, such as pesticides and antibiotics,
which pose environmental hazards, health risks, and contribute to the rise of antibiotic
resistance. Given these concerns, there is an urgent need to explore biopesticides as sustainable
alternatives. This study investigates the antibacterial potential of two Moroccan medicinal plant
extracts against Cmm and evaluates their phenolic and flavonoid content. The antibacterial
activity was assessed using agar well diffusion and broth microdilution methods. The total
phenolic content was determined by the Folin-Ciocalteu method, and the total flavonoid content
was determined according to the aluminum chloride colorimetric method. Results indicated that
the methanol extracts of both plants were particularly rich in phenolic and flavonoid
compounds. These extracts demonstrated significant antibacterial activity, with inhibition zone
diameters of 16.33 + 0.887 mm and 10.33 = 0.6513 mm at a concentration of 100 mg/mL. The
minimal inhibitory concentrations (MIC) were 3.125 mg/mL and 6.25 mg/mL for the same
extracts. These findings suggest that medicinal plant extracts offer promising potential as eco-

friendly alternatives to chemical pesticides for managing bacterial canker in tomatoes.

Keywords: phenolic, flavonoid, plant extracts, antibacterial.
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THE HEALTH IMPACT OF PM10 ON PULMONARY PATIENTS: A STUDY IN
CONSTANTINE

Meriem FAHEM

University of Fréres Mentouril, Faculty of Exact Sciences, Department of Chemistry , Laboratory of
Pollution and Water Treatment (LPTE), Algeria

Hocine ALI-KHOUDJA

University of Fréres Mentouril, Faculty of Exact Sciences, Department of Chemistry , Laboratory of
Pollution and Water Treatment (LPTE), Algeria

ABSTRACT

The North African region, particularly prolific in dust emissions, especially during the autumn
and summer periods, is a major global source of desert aerosols, notably PM10 particles (with
a diameter greater than 10 micrometers). These airborne particles pose significant health risks
to populations living near emission sources. Due to their size, larger PM10 particles tend to
settle in the bronchi, leading to various respiratory issues such as asthma, chronic obstructive
pulmonary disease (COPD), pneumonia, and other infections. Remarkably, these particles can
travel great distances, with some even reaching North America by crossing the Atlantic
Ocean.Our study focuses on Algeria, Specifically in Constantine city, and aims to assess the
impact of desert acrosols on the health of local residents. We used a gravimetric sampling
method to measure particle concentrations by weighing filters before and after exposure to dust-
laden air. Statistical analyses were then performed to identify potential links between these
particles and respiratory diseases, using data from the Pneumology Department of Constantine
University Hospital.The results indicate that levels of fine particles in the atmosphere are
influenced by environmental factors such as temperature, atmospheric pressure, humidity, and
wind speed. Furthermore, our statistical analysis showed a moderately significant correlation
between exposure to desert dust and the prevalence of respiratory diseases. These findings
underscore the urgent need for further research and mitigation strategies to address the health
impacts of desert aerosols. This study highlights the importance of understanding and managing
the environmental factors contributing to respiratory health problems in areas affected by desert
dust.

Keywords: Desert dust , PM10 , pulmonary disease, aerosols
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FREDHOLM SPECTRA AND WEYL TYPE THEOREMS FOR DRAZIN
INVERTIBLE OPERATORS

Hassan ZARIOUH
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ABSTR ACT

In this paper we investigate the relationship between some spectra originating from Fredholm
theory of a Drazin invertible operator and its Drazin inverse, if this does exist. Moreover, we
study the transmission of Weyl type theorems from a Drazin invertible operator R, to its Drazin

inverse S.
REFERENCES
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ABSTRACT
The integrated management system is a system that unites three (03) management systems,
namely the quality management system, that of health and safety at work and that of the
environment respectively governed by ISO 9001, ISO 45001 / OHSAS-BS 18001 and ISO
14001.
Several reasons push companies to set up an integrated management system which include the
uniqueness of the documentary system, the elimination of contradictory decisions and
objectives and the simultaneous satisfaction of the requirements of the interested parties.
The performance of an integrated management system is economic, financial, social, societal
and environmental. It is assessed using performance indicators.
The audit of management systems is governed by the ISO 19011 standard entitled
"Guidelines for the audit of management systems".
A well-developed integrated management system leads the company, which sets it up, to

continuously improve its overall performance.

Key words: Performance, Management, Audit of management systems.
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ABSTRACT

The The aim of this study was to assess the extent to which Quality, Health, Safety and
Environment (QHSE) aspects are taken into account at JNP Benin. To this end, the methodology
used consisted of a literature review of all works on the subject. Subsequently, surveys and
direct interviews on the organization and management of QHSE aspects were administered to
staff in accordance with current regulations. To facilitate understanding, weekly visits were
made to the site to better observe the environment, identify the risks associated with each
activity and the means put in place to reduce/eliminate them. The results categorized on the
basis of the Ishikawa diagram following the investigations carried out on the basis of the
checklist reveal seven (07) non-conformities with regard to the method and the environment.
Similarly, three (03) non-conformities stem from labor and one (01) from materials. Secondly,
interviews with 13 employees show that 66% of workers have a good knowledge of QHSE
aspects, 54% have a good level of understanding on the subject, and 79% of staff communicate
better within the company. However, out of fifty-nine (9) identified activities, there are eighty-
two (23) risks faced by staff. There are fifteen (15) risks with minor accidents, six (6) with
potentially serious accidents, and two (2) with serious and critical accidents. To
reduce/eliminate these risks, an action plan has been drawn up to better integrate QHSE aspects.
A better strategy for integrating QHSE aspects at JNP Benin will be to apply the regulatory
requirements in force, build staff capacity on risks linked to quality, health, safety and the
environment, and establish synergy between staff and local communities on intervention

strategies in the event of an emergency situation.

Key words : Quality-Hygiene-Safety-Environment, Risk, Management, Strategy, JNP.
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Abstract

Despite growing research in service management, few studies provide an integrated framework
for service and product quality, especially with evidence from countries like India. This has
resulted in limited insights into the differences between these two dimensions, their antecedents,
and their unique effects on performance in service industries. Findings from developed
countries may not be directly applicable. This study focuses on distinguishing between service
and product quality, their unique antecedents, and the importance of a positive bank reputation

in the Indian context, using structural equation models developed with AMOS.
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ABSTRACT

HIV drug resistance poses a significant challenge in the management of HIV/AIDS. The
emergence of drug-resistant strains of the human immunodeficiency virus (HIV) has been a
major obstacle to the successful treatment of HIV-infected individuals. This resistance can
occur due to a variety of factors, including suboptimal adherence to antiretroviral therapy, the
high mutation rate of HIV, and the selective pressure exerted by the drugs themselves.
Understanding the mechanisms of HIV drug resistance is crucial for designing effective
treatment regimens. Resistance can develop against different classes of antiretroviral drugs,
including nucleoside reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse
transcriptase inhibitors (NNRTIs), protease inhibitors (PIs), integrase inhibitors (INSTIs), and
entry inhibitors. These drugs target various stages of the HIV life cycle, and resistance may
involve mutations in the viral genome that affect drug binding or replication fitness. Laboratory
testing, such as genotypic and phenotypic resistance assays, plays a vital role in identifying
drug-resistant strains and guiding treatment decisions. Clinicians must regularly monitor viral
load and resistance patterns in HIV-infected individuals to optimize therapy. Moreover, the
development of new antiretroviral drugs and combination therapies is essential to combat
evolving resistance and improve long-term outcomes for people living with HIV. In conclusion,
HIV drug resistance remains a complex and dynamic field within pharmacology. Continued
research, surveillance, and the development of innovative treatment strategies are essential to
address the ongoing challenge of HIV drug resistance and to improve the quality of life for

those affected by the virus.

Keywords: Anti-retroviral therapy, non-nucleoside reverse, integraceinhibitors, drug resistance

strains.
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FACILITATING CROSS-DISCIPLINARY RESEARCH EDUCATION: PROSPECTS
AND CHALLENGES FOR SUSTAINABLE DEVELOPMENT IN MODERN
CLASSROOM SETTINGS
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Management and Special Education, Vidyalaya Campus, SRKV Post, Coimbatore — 20

ABSTRACT

The current study facilitates cross-disciplinary research education prospects and challenges for
SD in modern classroom settings. The positive effect of cross-disciplinary methods on
sustainable development curricula is widely recognized. The effect of cross-disciplinary
methods on research education has received little attention despite the large body of literature
on the subject. Researchers who work across disciplines modify their standard methods to meet
the demands of each investigation. The formal and informal components of research education
are included in this study's examination of the investigator's intellectual development in the
early years. A vital component of research and practice in higher education is collaborating
with experts from diverse domains. Collaboration with experts from other domains is
commonplace in learning and teaching research. The prospects and challenges of teaching SD
in modern classrooms, as well as the efforts of academics to enhance students' diagnostic
competency through cross-disciplinary investigation, are excellent examples of SD. Academic
fields may find common ground through research. Although there is a lack of a research
component, many educational and training programs are cross-disciplinary, and cross-
disciplinary thinking is common in real-world problem-solving settings. In light of the growing
ecological, resource, and human rights challenges, we must rethink our approaches to social
responsibility and sustainability teaching in higher education. In addition to enhancing value,
sustainability, and risk reduction, novel products and designs made possible by collaborations
across organizations and disciplines may also reduce expenses. Today, curricula that bring
together subjects from different fields are more important, and one way to meet this demand is
through cross-disciplinary teaching. The study's primary purpose was to provide educators with
the tools they need to have a life-changing professional development experience that would
allow them to educate students about topics that span disciplines, which is essential for the

effective implementation of cross-disciplinary teaching strategies in schools.
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Collaboration and creativity in SD involve numerous individuals.

Utilizing cross-disciplinary methodologies in technical product development has several
advantages, including improved product quality and SD in modern classroom settings.
Keywords: Facilitating, Cross-Disciplinary, Research, Education, Prospects, Challenges,

Sustainable Development, Modern, and Classroom Settings
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ABSTRACT

This study aims to describe in depth the commitment of Pekalongan city to assisting micro,
small, and medium enterprises (MSMES) to increase production in the region. The method used
is qualitative with a comprehensive literature study approach. This study concludes that the
Regional National Craft Council of Pekalongan City, Central Java is committed to assisting
MSMEs to increase their business production. MSMEs have an important role to play in
supporting and advancing the local economy, so it is trying to add a variety of activities with
business actors to increase their productivity and progress. Currently, the Pekalongan
government is discussing several programs that require input of inspiration, and bright ideas
from all administrators to be more varied to improve product quality and promote MSMEs
products. Some inputs or ideas for activities carried out by the Pekalongan government to
advance MSMEs such as through “Goes to School” training and exhibitions to introduce them
to the younger generation, as well as competitions to create typical Pekalongan souvenirs. All
strategies are carried out to advance and bring the Pekalongan government closer to the
community, as well as MSMEs that have not yet joined. The Pekalongan government opens
opportunities for micro, small, and medium enterprises to join the Regional National Craft
Council. With the increase in the number of micro, small, and medium enterprises in the
Regional National Craft Council, he believes that micro, small, and medium enterprises in this
area will continue to develop and advance. The Pekalongan government continues to open
opportunities for MSMES players who want to join so that the Pekalongan government can truly

accommodate all MSMEs in the Pekalongan area.

Keywords: Assistance, MSMEs, and Pekalongan.
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Abstract

First, the function of the state in Islam (1) the rationalization system used by the state to
determine the relevance, usefulness and efficacy of political decisions and the process of
making them. (2) the realm and scope of an Islamic state includes worldly affairs as well as
affairs of the afterlife. In community life, it cannot be separated from the responsibility of the
government which tries to regulate and improve the welfare of society. There is also the role of
the government in the economy (1) monitoring the main factors driving the economy, (2)
stopping prohibited muamalah, (3) fixing prices if necessary. Second, the role of government
in an Islamic economy has a solid rational basis. In the Islamic view, the role of government is
based on several arguments. (1) Derivation from the concept of caliphate; (2) The consequences
of collective obligations (fard al-kifayah), and finally, market failure in realizing falah. In a
conventional economy, the government has few tools to correct market failures and increase
microeconomic efficiency. There are ways of government involvement, namely: (1) provision,
(2) subsidies or taxation, and (3) regulation. The government also plays an important role in
economic growth through various measures related to public goods. Third, scope, the
government's role covers broad aspects, especially efforts to realize sharia economic goals in
general and efforts to realize the sharia market concept. In the foundation of Islamic economics,
the government plays an important role in creating social welfare. And in a conventional
economic system, the government's role is more limited and tends to follow free market
principles. Fourth, economic goals in Islam, namely (1) Achieving the economic capacity
needed to strengthen the state, (2) Striving to ensure general economic satisfaction and
increasing welfare (3) Maximizing the benefits of the public domain, its expansion and use for
the benefit of everyone. And four main elements or principles that can provide a picture of

public administration characterized by good governance, namely accountability, transparency,
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openness and the supremacy of the law. Fifth, Sharia economic and financial landscape in
Indonesia (1) Bank Indonesia (BI); (2) Financial Services Authority (OJK); (3) National Zakat
Amil Agency (BAZNAS); (4) National Sharia Council (DSN); (5) Indonesian Waqf Board
(BWI). Sixth, KNEKS strategy in developing the sharia economy in Indonesia (1) strengthening
halal values (2) strengthening sharia finance (3) strengthening micro, small and medium
enterprises (4) strengthening the digital economy (5) strengthening fatwas, regulations and
governance (6 ) strengthening HR literacy, research and development.

Keywords: Sharia Economy, Government, Sharia Finance, Economy
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ABSTRACT

This paper aims to explain human nature, ethics of freedom and socio-economic responsibility
by formulating the following questions: first, what is meant by human nature? Second, what is
the definition of ethics and the function of ethics? Third, how is ethics a consideration for
science? Fourth, what is meant by humans as ethical creatures? Fifth, what is meant by moral
science ethics? Sixth, what is meant by social ethics, economic ethics and religious ethics?.
This paper uses a qualitative approach, because data sources and research results in library
research, inductive data analysis, grounded theory (towards the direction of theory building
based on data). Findings First, The essence of humans is basically the Caliph of Allah SWT or
can be said to be a servant of Allah. This human nature is inherent in (1) Human Specialties (2)
The glory and primacy of reason (3) Comparison of reason with knowledge (4) Reason for
intelligent people. Second, definition and function of ethics. Ethics is a science that talks about
human practices or discussing the meaning of good and bad, right and wrong, then humans use
reason and conscience to achieve good and correct life goals in accordance with the desired
goals. The main function of ethics is as an assessor, and determiner of an action carried out by
a human being. Third, Ethics as a value judgment, that is, as the function of ethics is as an
assessment, ethics is used as a measure in assessing human behavior. Fourth, humans as ethical
creatures, where humans are creatures who are able to understand moral and religious rules and
use them as guidelines for speaking, acting and behaving well. Fifth, Ethics, Moral Science, a
science that tries to understand human behavior and then determines whether this behavior 1s
despicable or begins to be in accordance with moral values. Finally, regarding three ethics, (1)
social ethics (2) economic ethics and (3) religious ethics. This paper provides a comprehensive
description of the relationship between philosophy as human nature and ethics as the benchmark
for human judgment.

Keywords: Philosophy, Ethics, Reason
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ABSTRACT

The drastic but dynamic changes experienced in education sectors are signs of new innovations
introduced by the evolving trends of information technology. Machine Learning (ML) is
seemingly an important application area in the field of Information Technology where its
application scope is infinite. According to Abbott (2006), Machine learning allows computer to
learn from a given set of data and act based on the acquired experience without being explicitely
programmed. Machine learning is fundamentally challenging learning experiences and
significantly transformation school management system. Researchers are making accelerative
discoveries while Educational managers are using machine learning to unlock progressive
achievements in school environments. This paper is a descriptive survey of the impacts of
Machine learning in modern day school and its implication educational management. For the
purpose of gathering useful data for the paper discussion, questions were formulated by experts
and appropriately administered to respondents using online Google form questionnaire
instrument. The collated responses were subjected to reliability analysis. In conclusion,
recommendations were made.

Keywords: Machine Learning, Learning Fields, School, Educational Development.
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ABSTRACT

This research investigates the climate change BiodiveAt the first instance, the available
resources on internet, history books, musical libraries, periodical, news articles and oral
accounts of the people were reviewed.In addition various dialogue sessions were conducted
with different stake holders who are directly related the Forests and Biodiversity
Conservation.It was started from local people who are living inside the forest and their
livelihood is dependant upon the forest and forestry related products.They are directly
interconnected with these bandits for their kinship bonds, livelihood sustainability and other
business activities related with the Forest. The second source of information were those forest
functionaries who are performing their duties inside the forest.Their job description is related
with different functions meant to protect, maintain and grow up these forests and they are
working in limits smaller area units of forests territory. In the first phase, the Forest
functionaries at the lowest tier were interviewed about the role of bandits to conserve and
destruct the tree cover and biodiversity of the system. Later on, senior management upto
highest level of province was consultated to corelate the conservation with the activities and
role bandits inside the forestsrsity Conservation and Role of Bandit dwellers in the Reserved
Forests of Sindh. It was revealed that The forestry cover provides a camouflage to them in case
of even aerial attacks. The entry of a common man is restricted by these outlaw and criminal
elements, as they are afraid from the attack of other the militants of their rival tribes.
Furthermore, they cooperate with the forest department in the case of regeneration operations
in the abkalni ( inundation) seasons.In these operations the seed of indigenous trees is
broadcasted in the blank areas of the forest.These trees are sown with a view to seed, grow up
and enhance tree cover area of the forest lands.

They provide security cover to the staff of forest department and labourers who are hired by the
forest functionaries to avail the chance of flood water for regeneration of trees.

The negative role of these bandits in terms of deforestation and biodiversity destruction has also
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been reported by some respondents. Especially, in the decade of 90s the decoits were causing
to deforestate the forest land and selling these woodlots for income generation and monetary
benefits.

Key Words: Biodiversity, Conservation, Role, Bandit dwellers Reserved Forests of Sindh
Introduction

Generally, the forests are considered as safe heaven for outlaws who abscond from the writ of
law and corridors of the justice. As per local accounts, these offensive and rebellious attitudes
are developed for different sociological and economic factors. These factors are attributed to
long-standing enmities, police atrocities, long standing tribal clashes and poverty. The weaker
law and order system, judicial lacunae and inequalities developed the sense of deprivations
among the society.All above given factors and inequalities added fuel to these complexities.
Furthermore, the poverty woes has further worsened the situation and poverty affected
inhabitants aboding around the forests are turned it into criminals. Historically, it is fact the
forests of subcontinent remained the abode of criminal.

Various historical characters got the fame as the heroes of the society, as they revolted against
the tyrant rulers and got refuge in the forests.

There are different factors that compel the a normal persons as the criminals.
The presence of these decoits had different dynamics in terms of biodiversity conservation and
forest Cover security and biodiversity Conservation.In some cases they deforestate and clear
forests for money gains and short time crops cultivation of cash crops. In some cases, these
outlaw element secure the trees and guard these forestry plantation covers. These forest covers
are a natural camouflage for these outlaw elements. Especially, the the forests of Indus eco-
regions remained the abode of criminal. These forests are located in the tail of river Indus and
the climatic parameters are favourable for xerophytic species which develop thorny projection
along the branches of trees. This thorny vegetative growth limits the access of law enforcers
ultimately they got mobility from one place to another place. This study is meant to understand
the anthropocentric attitudes of the people who are aboding inside the forests.The study will
review the historical and scientific literature available on the history of these criminals who
absconded to the forests and their role to conserve or destruct the forestry cover. In addition,
the study is focussed upon the role of these outlaws in the terms of conservation, deforestation
and biodiversity destruction.

Materials and Methods

At the first instance, the available resources on internet, history books, musical libraries,

periodical, news articles and oral accounts of the people were reviewed.In addition various
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dialogue sessions were conducted with different stake holders who are directly related the
Forests and Biodiversity Conservation.It was started from local people who are living inside
the forest and their livelihood is dependant upon the forest and forestry related products.They
are directly interconnected with these bandits for their kinship bonds, livelihood sustainability
and other business activities related with the Forest. The second source of information were
those forest functionaries who are performing their duties inside the forest.Their job description
is related with different functions meant to protect, maintain and grow up these forests and they
are working in limits smaller area units of forests territory. In the first phase, the Forest
functionaries at the lowest tier were interviewed about the role of bandits to conserve and
destruct the tree cover and biodiversity of the system. Later on, senior management upto
highest level of province was consultated to corelate the conservation with the activities and
role bandits inside the forests. In the same way, the opinion of bandits living inside the forests
was sought through indirect sources.The scope study was further broadened when other stake
holders who are not directly related to safeguard the forest cover but they are obliged to control
the crime. They were consulted about the role of decoits in deforestation and biodiversity
destructions. At the last, different research journal on the subjects of forest, criminology,
biodiversity and anthropology were refered. It was meant to know the role of bandits for the
biodiversity conservation and tree cover be known at the global level.

Results and Discussions

The role of bandits in the terms of Tree Cover Improvement and Biodiversity Conservation .
It was told by the forest dwellers that in some cases the decoits who are living inside the forest
are protecting the forest as they don't allow to cut the trees.They dont allow any activity around
their hideouts for their own security from the law enforcement agencies.The forestry cover
provides a camouflage to them in case of even aerial attacks. The entry of a common man is
restricted by these outlaw and criminal elements, as they are afraid from the attack of other the
militants of their rival tribes.

Furthermore, they cooperate with the forest department in the case of regeneration operations
in the abkalni ( inundation) seasons. In these operations the seed of indigenous trees is
broadcasted in the blank areas of the forest. These trees are sown with a view to seed, grow up
and enhance tree cover area of the forest lands.

They provide security cover to the staff of forest department and labourers who are hired by the
forest functionaries to avail the chance of flood water for regeneration of trees.
The negative role of these bandits in terms of deforestation and biodiversity destruction has also

been reported by some respondents. Especially, in the decade of 90s the decoits were causing
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to deforestate the forest land and selling these woodlots for income generation and monetary
benefits.

The forests of Hala Matiari and Jamshoro along the national highway and Indus high were the
main refuge off the the bandits.In addition to commit the other crimes they used to sale the
woodlot of trees. They intentionally connived with wood thieves for want of money. The forest
Functionaries were restricted to enter the forest areas.Many Forest functionaries at the level of
Senior Management were were abducted during their visit to the forests. Later on, they were
released after paying the ransom.In the backdrop of these criminals activities of these bandits
hundreds of hectre of forest cover removed from the forest lands of Dadu, larkana, Hyderabad
and Naushehro Feroz districts of the Sindh province.These nefarious activities caused a heavy
loss to the endemic biodiversity of a particular ecological zone of riverain forests.
The removal of tree cover caused the distrubance to the ecological systems and the habitat of
the systems fauna was annihilated by these anthropogenic activities, ultimately, the system was
destroyed at whole.

The anthrocentric attitudes of forest dwellers.The foundation of nature is laid upon the
phenomenal Biological processes and cycles which are being operated spontaneously by the
forces of nature. These processes are disturbed the homo sepians who played the wrong with
these natural process for his own benefits.The evolution of homo sepians has given new
discoveries and inventions to the humanity.But, these discoveries and inventions caused the
distrubances with the environment of the planet.The forest, an important component of the
nature, is a basic source to sequestrate the carbon and other greenhouse emissions, is removed
in the name of development. Millions of acres of forest cover is changed to Agriculture patches
in the name food and shelter. The forest dwellers caused various anthropocentric interventions
on forest landscape. In the case of bandit dwellers who work inside beyond any control of law
and operating regulations caused indiscriminate loss to the ecological systems.At the first
instance, the clearance of the forest area reduced which was meant to reduce the greenhouse
gas emissions. Secondly, the use of fuel wood derived from the trees and other flora caused the
release of carbon dioxide into the atmosphere.Thirdly, the loss of flora caused to destroy the
fauna which were interrelated with the flora of the ecosystem for the survival. In aftermath of
all these anthropogenic interventions the whole ecosystem of the reserved forests of Sindh was
finished.This caused a big vacuum for the endemic biodiversity of Sindh.
The historical review of the banditry and it's relationship with the forest cover.
The The global folk literature cites various references, eulogies, ballads, songs and quotes

which represents their popular role amongst the public. .These bandits revolted against the
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ruling class who were ruling and exploiting the common people of their territory. Generally,
these revolts were against the exorbitant taxes, cruelties, despotic attitudes and atrocities
committed by dictator and autocrat rulers.They were considered heroes even they have
committed the heinous crimes of Murder, robbery and decoits.Their criminal activities were
seen as militant struggle with political agenda to get rid of dictator rulers of different rulers. It
starts from robin hood who revolted against the sherrif of Nottingham and absconded in the
forests The Sherwood Forests were his hideouts in Nottingham. He organized a gang or band
of bandits who used to robb the rich and distributed their looted wealth among the poor of
vicinity. In the same sequence, the banditry history of subcontinent is filled with such characters
who revolted against the government for their unjust policies.

They are popular character of the folklore of older times. The history of banditry in subcontinent
is not different from the European History about the folklore character of Robinhood. In the
subcontinent, different bandits got their place in the popular ballads, songs and folklore
literature. The name of Dullah Bhatti, Rai Ahmed Khan Kharal, Sultana Daku, and Maan Singh
appeared in the classical folklore literature of Subcontinent. The recent history of banditry has
the same characters like Sultana and Robinhood. In Sindh, Paroo Chandio, Mohib Sheedi are
popular characters of present banditry history. They are being eulogized like Robinhood and for
their charity and good will conduct for the poors.Same like the past characters found their
hideouts in the thick riverain forests of Sindh. The Paroo Chandio were operating from the Sona
Bindi Forests where as Mohib Sheedi was lurking in the thick riverain forests of Matiari.
Conclusion

It is concluded that Forests are being depleted on account of anthropogenic interventions,
ultimately causing the biodiversity loss on the planet. It has been cited from different historical
annals, that Forests remained the hide out of the criminal outlaws who rebelled against the
despotic rulers weaker judicial system and social inequalities.However, their role to protect the
natural resource of forest by ecological means is disputed. In some cases they restricted and
limited the anthropogenic activities. These restrictions to Forests tamed the anthropogenic
interventions which ultimately improved the health of ecosystems. On the other hand, they
caused huge losses to biodiversity by allowing deforestation for money gains. It is not only
limited to the monetary benefits of the bandits but their supporter who are conniving with them

in the crimes are beneficiary from these illegal wood cutting trade and business.
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ABSTRACT

Neuropathic pain syndrome has a profoundly negative and agonizing impact on the lives of the
individuals it afflicts. In order to find an effective treatment for this condition, extensive and
thorough scientific studies have demonstrated that the o1 receptor serves as an exceptional
target for therapeutic compounds. The 3D-QSAR studies were constructed using the technique
of comparative molecular similarity indice analysis (CoMSIA). The outcomes of these studies
demonstrated the reliability of CoMSIA model (with R? train value of 0.96 and Q* value of
0.54) in accurately predicting the activity of various compounds. In addition to the
comprehensive 3D-QSAR analysis, the newly synthesized compounds were subjected to an
absorption, distribution, metabolism, excretion, and toxicity evaluation. This evaluation aimed
to assess the pharmacokinetic and toxicological properties of the compounds, providing
valuable insight for future in vitro investigations. The significant advancements made in this

study, should serve as a strong motivation for future in vitro investigations on these compounds.

Keywords: o 1 receptor antagonists; Pyrimidine derivatives; 3D-QSAR; ADMET.
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ABSTRACT

Plant biotechnology was promoted to express the foreign antigen in plant tissues as edible
vaccine. Vaccination was the best known and most successful application of immunological
principles to human health.

In this present study CT-B antigen was prepared from Vibrio cholera (MTCC 3904). The size
of the CT-B antigen (11.6 kDa) was confirmed by 12% SDS-PAGE. Then CT-B was eluted
from SDS-PAGE and then used for vector construction. The CT-B cassette was digested with
both Bam H1 and EcoR1 then recovered in pPBLUESCRIPT SK-+. The cassette was then excised
and sub cloned gene between the Bam H1 and EcoR1 sites of pGEM-T to create a clone contains
the CT-B sequence. The expression of CT-B antigen was confirmed by amplification of product
by PCR. The triparental matting transformation experiment confirms the transfer of CT-B in
Agrobacterium tumefaciens (LBA 4404) strain. The transformants containing CT-B antigen
was used to confirm the expression of CT-B in the 3 month old callus culture of banana by
microinjection.

After 4 months 5 mm size of callus segment were segregated from the mother culture and
homogenized. The CT-B expressed product was prepared from homogenized mixer. The
presence of CT-B expression in Banana culture was confirmed by western blot analysis. The
result revealed the presence of 11.6 kDa CT-B antigen in constructed plasmid and
experimentally confirmed. The transformed gene expression was used for the edible vaccine

preparation in Banana Callus.

Keywards: CT B, Banana, Transgenic plant, Plasmid, Vector
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ABSTRACT

The technology usage in teaching learning process is increasing day by day after Corona Crisis
leading to the innovation of new terminologies in the field of education and the term techno-
pedagogy is among one of them. Basically the term "techno-pedagogy skills" refers to the
ability to use technology for pedagogical purposes as well as the ability to integrate technology
into the classroom. It is a mixed or blended teaching method through which e-resources or
information and communication technology (ICT) are used in the learning process by the
educators. These skills not only guide the teaching experience in an effective manner but these
technical and teaching skills are very much necessary for making the teaching process enjoyable
as it is expected that it’ll significantly change the teacher's mode of interaction. However
technical pedagogy is considered as a unavoidable support in the teaching process, and some
circumstances such as Corona pandemic have increased its’ value as virtual classes have
replaced face-to-face classes genuinely. But the truth is that due to lack of knowledge and
practice of these skills, teachers are not able to use these skills correctly. There are so many
reasons which are responsible for this condition. But in the present scenario the knowledge of
teachers regarding techno-pedagogical knowledge demands keen attention as it is one of the
basic or primary requirement in practicing these skills. The present study is an attempt to
explore the teacher educators’ ability to use techno pedagogical skills in classrooms, their
awareness about it. The study has been conducted on a group of app. 86 (Eighty Six) teacher
educators from 10 (ten) teacher education institutions based in NCT, Delhi. The study also
highlighted the issues that are acting as barriers in practicing Techno-pedagogical skills by the

teacher educators.

Keywords: Techno-pedagogical Skills, E-learning and Teacher Educators.

288




SCEAN/,
X -

ﬁ ISARC

3 7
ZEESceirc P

Nt INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

b
PN A

I
PHENOTYPIC CHARACTERISATION AND COMPARATIVE NON-TARGETED

GC-MS-BASED METABOLOMIC PROFILING OF TWO CONTRASTING
SEEDLING FONIO MILLET (DIGITARIA EXILIS) ACCESSIONS: AN INSIGHT TO
DROUGHT TOLERANCE IN SMALL MILLETS
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Kwara State, Nigeria.
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ORCID ID: 0000-0001-5172-2124
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ABSTRACT

Fonio millet is a cereal crop native to Africa with great economic potential and food security.
However, drought is a major factor that negatively impacts its production and yield in semi and
arid regions. This study compared the growth and metabolomics profiles of two contrasting
fonio accessions (NGB02089 and NGB02082) in response to water stress at the seedling stage
using gas chromatographic-mass spectrometry (GC-MS). The results showed variation in the
morph-agronomic characters of the two fonio accessions. Also, there were significant (p<0.05)
positive correlations in the descriptors studied which showed that these descriptors can be
improved simultaneously. The chlorophyll content increased progressively with weeks of
sowing (WAS) but decreased when seedlings were subjected to water stress. Both wet and dry
weight of NGB02082 was greater than NGB02089 as NGB02082 grew more vigorously. The
GC-MS analysis identified 12 metabolites that were significantly different in composition
between the fonio accessions which include sugar, fatty acids and siloxanes. The amount of
siloxane decreased in NGB02082 as the drought duration increased but increased as the drought
period increased in NGB02089. Likewise, cis-13-octadecenoic acid was present in NGB02082
at 4 WAS but absent at 5 WAS whereas NGB02089 produced more metabolites like
phthalimide, triacontane, vaccenic acids, and cholestane in response to drought stress as the
period of stress increased. The results of this study suggest that the NGB02089 and NGB02082
are contrasting fonio millet accessions with differential metabolomics responses to drought
which confers resistance on NGB02089 while NGB0282 is drought susceptible. The findings
of this study provide basic information on metabolic responses to drought and may be useful in
the development of new varieties with a higher tolerance or adaptation to drought conditions.

Keywords: chlorophylls, fonio millets, metabolomes, omics, secondary metabolites, water

stress.
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TRANSIENT BEHAVIOUR OF MAGNETIZED MICROPOLAR FLUID FLOWING
IN APERMEABLE SURFACE: ANUMERICAL MODEL
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Abstract

Fluid flow in porous devices is significant in several fields of science, engineering, and industry.
For instance, in petroleum engineering, flow in reservoirs, metal casting, and composite
manufacturing, it is important to produce high-quality products. Thus, this study explores the
dynamic modelling of the transient flow of an electroconductive micropolar fluid in a porous
material device. The parameters included in the study are thermal radiation, changeable
thermophysical properties, nonuniform heat sources, and chemical reactions. A mathematical
model is set up for the design of the problem, and the equations are subjected to a numerical
solution via the Runge-Kutta Fehlberg method combined with the shooting techniques. The
outcomes of the investigation are shown in various tables and figures to determine the impacts
of the physical parameters on the transport phenomenon. The investigation reveals that the flow
of the fluid is depleted by the porous parameter, unsteadiness, and magnetic field terms. There
is a significant reduction in the surface drag tension as the material term and magnetic field
term rise in magnitude. Heat transfer is improved by the micropolar parameter but reduced by
the magnetic field term.

Keywords: Transient fluid flow; Micropolar fluid; Permeable surface; Inclined surface.
1.Introduction

The need to enhance industrial productivity and engineering device performance has motivated
various studies on the dynamics of non-Newtonian fluids. These fluids phenomena serve as a
good tool in engineering, biological science, geophysics, and pharmaceutical processes (Khan
et al., 2019; Fluid flow, including heat transmission over stretching materials, i1s of utmost
relevance in engineering and industrial settings. Such a study is of primary importance as the
foundation for designing and optimizing continuous material-forming processes like polymer
extrusion, wire drawing, textile manufacturing, fiber spinning, and so on. Improving product
quality, process efficiency, and industrial output all depend on an understanding of the nuances
of fluid behaviour under these conditions (Makinde et al., 2015; Hsiao, 2016; Khan et al., 2016;
Fatunmbi et al. 2020; Fatunmbi and Okoya, 2020).

Studying the relationship between unsteady fluid flow, porous media interactions, and magnetic

fields is becoming increasingly important in the science of fluid dynamics due to various
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engineering applications. Non-Newtonian fluids, and micropolar fluids in particular, constitute
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a paradigm shift from classical fluid dynamics due to their unique responses to flow, rotation,
and deformation. There are far-reaching consequences for a wide range of industrial and
ecological processes, including the extraction of crude oil, irrigation processes, mud drilling,
etc., The micropolar fluid is a description of fluids that possess microstructures and rigid
particles (Eringen, 1966 and 1972). This fluid manifests complex and complicated
characteristics that are not found in classical fluids (Lukaszewicz, 1999). The abilities to shrink,
expand, and rotate and translate differentiate this fluid model from the other non-Newtonian
fluids. This category of non-Newtonian fluids is seen in a wide range of real-world applications,
from biological fluids to intricate industrial processes. Understanding how their individual
rheological features and microscale interactions affect transport phenomena is crucial for
making well-informed engineering decisions. Tripathy et al. (2016) reported the motion of a
reactive micropolar fluid in a porous elongated medium The numerical study incorporated the
influence of uneven heat source and concluded that a shrinking structure of the momentum
layer exists with higher magnitude of the porosity and magnetic fields terms. Rashad et al.
(2019) investigated the micropolar fluid flow behaviour in a porous cylinder consisting
nanoparticles. Jain and Gupta (2019) listed the usage of the micropolar fluid to include
“industrial operations, liquid crystal solidification, exotic lubricants, colloidal and suspension
solution, extrusion of polymer fluids and cooling, of material plates in bath”. Other
investigations related to micropolar fluid flow over different geometries can be found in the
study of Subhani and Nadeem (2108); Ayano et al. (2018); Lund et al. (2019); Fatunmbi et al.
(2020).

These investigations were conducted without taking cognizance of the importance of the
unsteadiness term. In practical situations, however, unstable flow conditions must be
considered because the flow becomes time-dependent as a result of sudden stretching of the
material device or a step change in the temperature or heat flux of the material. In this view,
Elbashbeshy et al. (2012) engage a numerical instrument via Mathematica software to
investigate the similarity solutions of an unsteady exponential plate. An unsteady motion of
micropolar fluid flow with entropy generation, several slips, an uneven heat source, and
radiation properties was presented by Fatunmbi et al. (2022). Khan et al. (2022) looked at the
problem of a non-steady micropolar fluid that mixes with a hybridized nanofluid over a vertical
sheet that grows or shrinks. The study concluded that the temperature drops significantly with

higher magnitudes of the material term, while the velocity field behaves otherwise.
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The inclusion of the unsteadiness parameter in the study of fluid flow and heat transfer captures
the intricate behaviour and effective prediction that are neglected in steady-state investigations.
This is especially important in practical settings where time-dependent processes or quick
changes in external variables play a major role. The inclusion of porous material opens up a
whole new realm of potential uses in science, engineering, and technology. The transport of
fluids and heat transmission in porous devices are of interest in many different fields, including
agriculture (e.g., irrigation systems), geology, medicine (drug delivery in biomedical
engineering, blood flow in the brain and body), and filtration, to mention a few. To improve the
effectiveness and sustainability of these processes, it is essential to have a deeper understanding
of the dynamics at play when micropolar fluids interact with inclined, permeable surfaces.
Additionally, magnetic fields can be employed to control the motion and heat distribution of
fluids and in some other engineering works. For instance, magnetic fields have been found
applicable in drug targeting systems for biological systems, the control of ferrofluids in
aerospace, the treatment of cancer cells, etc. Magnetic forces and micropolar fluid dynamics on
inclined permeable surfaces are an uncharted frontier that could lead to game-changing
innovations in a wide range of technology fields.

In view of the above research, the current study aims to shed light on the complex phenomenon
of micropolar fluid flow by investigating the interplay between unsteadiness, vortex viscosity
dynamics, interactions in porous media, the thermal radiation effect, and the effects of a
magnetic field. Thus, the current study provides insights that may be used in a variety of
scientific and engineering fields. This study aims to promote a wide range of disciplines, from
geophysics and biomedical engineering to industrial applications.

1.1.Developing the Model for Governing Equations

The development of the model equations is done under the assumptions that the flow is linear,
and time-dependent. Incompressibility assumption is valid, themophysical properties change
with temperature in a linear fashion, the magnetic field is perpendicular to the motion of flow,
and weak concentration of the micro-partilces is present. Furthermore, the heat region is
modelled with assumption that there exists Joule heating, viscous dissipation and radiative heat
source is present. The Bousnessq assumption is also applied in the momentum eqaution (2) for
the variation of the density in the body force while the heat disstribution at the wall is assumed
to be isothermal in nature. Figure 1 shows clearly the sketch of the flow confiuguration and the

coordinate axes of flow and the transverse field.
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C=0C, _ Momentum boundary layer

Microrotation boundary layer

Concentration boundary layver

Thermal boundary layer

X-aXis
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A schematic picture of flow

The stated assumptions have been incorporated in the modelling of the governing equations.

The mass conservation equation is depicted as (1), the momentum equation is specified as (2),

the conconcervation of angular momentum is described in (3) whereas that of energy is

modelled in (4) and the concentration equation depicted in (5).

ou_ _ov
ax 9y
6u du 1 0 ou r 0%u 7 0w 0oB,
2t == (u)+ 22 (°°+ ) ut gB(T, ~ T) +
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The respective wall constraits are specified follows:

u—uw,v—Vw,a)——ng—; T=T,,C=C, aty =0,

u=>0w—0T=T,C=C, as y— oo.

1)

2
3)

4)
)

(6)

The symbolic desccription of various terms in the equations listed above are given as folllows:

T depicts tempewrature of the fluid, C connotes concentration, u indicates velocity in the

direction of x, v illustrates velocity in y route, g defines gravitational acce;eration, B shows the

coefficient of thermal exapansion, B, picture coeffcient of solutal expansion, k indicates themal
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conductivity, x and y are cartesian coordinates, w signifies the microrotatio component, n

e
¥ 71
- EScerc B
E &

indicates boundary surface term, u,, denotes plate velocity, v, picture surface flux, c,, is named
as specific heat capacity, B, is known as magnetic field strength, y signifies the spin gradient

viscosity, the subscript w and oo connote wall and upstream conditions respectively.
Similarity Transformation

For the purpose of changing the formulatd partial derivations to suitable ordinary derivative,
the approach of similarity techniques is employed. Thus, we introduced some similarity
quanties as indicated in equation (7) where 7 is known as the similarity variable, and prime
stands for derivatives with respect to 17 but 8, f and ¢ are the non-dimensional temperature,

stream and concentration in that order.

n= [t = [T T = (B =)0 + Ty € = G = Cdby = (u+5)7 )

The use of these quantities in (7) in (1-6) results to the validity of (1) whereas (2-6) become

A+K)f" +ab' f"+Kg' + ff" —Mf' —Daf'+ Gro + Gep = 0, (8)

(1+5)g"+fg+fg —2K2g+f) =0, ©)
(14686 +Nr)8" +66">+ (1+60)f0'+PrEc(1+K)f'"? +

PrEc f2 = 0. (10)
¢ + Scp’ — Scp8” — ({¢p) = 0. (11)

Also, the boundary conditions become

f'(0) =1, f(0) = fw,g(0) = —nf"(0),6(0) = 1,$(0) =1

F(00) =0 g(e) = 0,6(0) = 0, P () = 0. (12)
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Results and Discussion

M=05101520

081

Fig.2: Velocity pattern for M alterations

0.8 M=05,10.15 20

0.6

6(n)
0.41

Fig 3: Temperature behaviour for M values

Figure 2 shows that the magnetic field term M resists the fluid motion as it rises in strength.
The converse occurs in Figure 3 as the thermal region enhances due to higher M. These

reactions are due to the imposition of the Lorentz force. It is clearly seen that magnetic field
inclusion in the flow of the micropolar fluid can effectively control the flow pattern and the

heat distribution as well. The microrotation field is found to be increasing with the action of M
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The boundary layer structure of the microrotation profile continue to enlarge in the presence of

the micro-particles as found in Figure 4.

ozt
M=05,10,15,2.0

2 7]

4 o
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p=01,07,15,25

gn)

Fig.5: Velocity pattern for porosity term

Fig.4: Microrotation profile for M
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Fig.6: Thermal reaction to variation in porosity Fig 7. Concentration profile for Sc

Fig. 5 illustrates the effect of the porosity parameter on the velocity profile. The result indicates
that increasing the porosity parameter tightens the porous medium and consequently increases
the resistance against the flow, hence decreasing the fluid velocity profile. Fig. 6 depicts the
temperature profile for various values of the porosity parameter. It is noticed that the
temperature profile increases with an increasing porosity parameter. This is because as the fluid
flow slows down due to the tightening of the porosity medium, heat is transferred to the fluid
from the hot surface, increasing the temperature profile. It is evident in Fig. 7 that increasing
the Schmidt number results in a decrease in the concentration profile. The effect of the Prandtl
number on the temperature profile is presented in Fig. 8. It is noticed that increasing the Prandtl
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number leads to a decrease in the thermal boundary layer thickness, which in turn lowers the

average temperature within the boundary layer.

K=01,02,0304

031
i Pr=0.60, 0.72, 1.00, 3.80

n
.Fig 8: Thermal field for diverse Pr Fig 9: Velocity profiles for alterations in K values

A rise in the velocity profiles and the hydrodynamic structure is found in Figure 9 as K grows

in magnitude. This is so because of the reduction in the dynamic viscosity which lessens the

resistance on the fluid motion.
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Fig 10: Velocity profile for unsteadiness term  Fig.11: Velocity profile for Grashof

The effect of the unsteadiness parameter on the velocity profile is presented in Fig. 10. It is
noted that increasing the unsteadiness parameter leads to a decrease in the velocity profile. This
is due to the thickening of the thermal boundary layer as the unsteadiness parameter increases,
which in turn decreases the velocity profile. On the other hand, there is accelerating flow as Gr
rises. This is because the buoyancy force is encouraged by the growth in Gr while the viscous

force is diminished.

Results verification
In order to verify the validity and accuracy of the present study, the numerical results for Nusselt

number with existing related studies for special cases. The results have been verified by
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comparing the values of the Nusselt number with the previous data obtained in the literature
under some limiting constraints. The present numerical values obtained as shown in Tables 1
from previous works are in excellent agreement.

4. Conclusion

The present problem is based on the unsteady flow of micropolar fluid over a vertixcal
stretching material in a porous device. The flow is configured in a two-diemsional sheet with
isothermal heating condition and chemical reaction term. The other parameters included in the
study are thermal radiation, changeable thermophysical properties, A mathematical model is
set up for the design of the problem, and the equations are subjected to a numerical solution via
the Runge-Kutta Fehlberg method combined with the shooting techniques. The outcomes of the
investigation are shown in various tables and figures to determine the impacts of the physical
parameters on the transport phenomenon. The investigation reveals that the flow of the fluid is
depleted by the porous parameter, unsteadiness, and magnetic field terms. There is a significant
reduction in the surface drag tension as the material term and magnetic field term rise in
magnitude. Heat transfer is improved by the micropolar parameter but reduced by the magnetic
field term.
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Abstract

Are hemiplegic stroke patients with Hemiplegic Shoulder Pain (HSP) present with Rotator cuff
Muscles Tenderness (RCMT)? In this cross-sectional observational study, the incidence of
rotator cuff muscle tenderness in hemiplegic stroke patients with HSP was assessed. Eighty five
participants were recruited for the study who met the inclusion criteria. The shoulder pain level,
rotator cuff muscles tenderness and disability index of all Participants that voluntarily consented
were assessed using the following scales: Numerical Pain Rating Scale (NPRS), Tenderness
scale, and Shoulder Pain and Disability Index (SPADI) respectively. 100% of the subjects
recruited had HSP, and 25.9% reported 2/10 pain on the NPRS. The majority of HSP patients
who assessed with RCMT (78.8%) had a tenderness grade of 1/4 (47.1%).SPADI is high in
HSP patients with RCMT (47.61+9.49%). 25% of HSP patients with RCMT have tenderness
in all their rotator cuff muscles and 25% in only supraspinitus followed by infraspinitus, teres
minor and subscapularis with 20%, 13% and 10% respectively. It was statistically significant
that there was a strong positive link between RCMT and HSP (r=0.73, 95% CI). Additionally,
there was a significant (r=0.75, 95% Cl) and strong positive connection between RCMT and
SPADIL.In conclusion, this research established that approximately about 79% of hemiplegic
stroke patients with HSP present with tenderness in one of their rotator cuff muscles which limit
their upper limb functional ability. There was strong positive correlation between RCMT and
HSP, so also between RCMT and SPDI. Further interventional research should be developed
for the treatment of RCMT in hemiplegic stroke patients with HSP.

Key words: Hemiplegic stroke patients, Hemiplegic Shoulder Pain, Numerical Pain Rating
Scale, Rotator Cuff Muscles Tenderness, Shoulder Pain and Disability Index
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INTRODUCTION

Stroke or cerebrovascular disease is considered a highly prevalent medical condition, which is
one of the leading causes of chronic disability and dementia.! According to the World Health
Organization (2002), 15 million people suffer stroke worldwide each year.?Of these, 5 million
die and another 5 million are permanently disabled.? Accurate epidemiological data on stroke
in Africa is scanty. However, age-adjusted standardized annual stroke incidence rate may be up
to 316 per 100 000, and age-adjusted standardized prevalence rate may be up to 981 per 100
000.>The incidence of stroke in Nigeria among men was 34.1 per 100 000 and women was 21.2
per 100 000.*The prevalence of stroke survivors in south-south region was 13.4 per 100 000
and among rural dwellers was 10.8 per 100 000.*

Stroke is the leading cause of long-term disability, associated with various consequences
including impaired upper limb motor function, physio-emotional stress, and socioeconomic
problems for the patients, their families, and health systems.>%’ It is very common to experience
pain as a result of stroke, and it can be described as either neuropathic pain (central post-stroke
pain) or nociceptive pain (shoulder and other musculoskeletal pains).®

Hemiplegic Shoulder Pain (HSP) has an incidence of 21 to 72% according to some studies.” 1
In other study the incidence is 34 to 84% across male and female and this pain is often
accompanied by pain in additional areas on the upper limb.!""HSP could happen early, even 2
weeks after stroke but it is usually seen 2-3months after stroke.!> The exact
mechanismandPathogenesis of HSP has remained debatable. Some causes or associated factors
of HSP are glenohumeral joint subluxation, adhesive capsulitis, complex regional pain
syndrome, rotator cuff tears, and spasticity or flaccidity of shoulder muscles.'* !4

To the best of our knowledge, rotator cuff muscle pain is frequently ignored during HSP
assessment in clinical settings, which is typically conducted subjectively rather than
objectively. The purpose of this study is to analyze the tenderness of the rotator cuff muscles in
stroke survivors with HSP using a tenderness grading scale in light of the aforementioned
clinical assessment gaps for HSP.

METHODS

Research setting and population

This study was carried out in Kano State, Northwestern Nigeria, at the physiotherapy out-
patient departments of the Murtala Muhammad Specialist Hospital (MMSH) and Muhammad
Abdullahi Wase Teaching Hospital MAWTH) (latitude: 12.000000, longitude: 8.516667). All
stroke survivors who used these hospitals' outpatient physiotherapy services made up the study

population.
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Study design

In this cross-sectional observational study, the incidence of rotator cuff muscle tenderness in
HSP patients was assessed. Between June 3 and December 21, 2021, the research was carried
out.

Sample size

The following inclusion criteria were met by the 85 subjects who were chosen for the study:
Hemorrhagic or ischemic unilateral stroke patients with hemiparesis or hemiplegia lasting more
than one week and less than six months after the stroke, stroke survivors with HSP and aged 25
to 70. Excluded from the study were those with a history of shoulder discomfort previous to the
onset of stroke from a neurologic or mechanical cause, those who had recently received a steroid

injection, were using analgesics or muscle relaxants, or had cognitive impairment.
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Total number of hemiplegic patients contacted for the study in Murtala Muhammad
Specialist Hospital and Abdullahi Wase Teaching Hospital Kano State, Nigeria n=621

Ineligible/decline to participate

n=382

Eligible & consented to participate n=239

In completed/did not return
questionnaire n=154

Completed/ returned questionnaire n=85

HSP patients without rotator cuff
muscles tenderness= 18

HSP patients with rotator cuff
muscles tenderness = 67

Figure 1: Flow of patients’ recruitment
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Data collection procedure
Health Research Ethics Committee, Ministry of Health, Kano State, Nigeria provided ethical
approval (Approval Number: NHREC/17/03/2018). Patients were sourced from Kano State's
MMSH and MAWTH outpatient physiotherapy departments. Before obtaining a written or
verbal agreement, all eligible participants were informed of the study's objectives and process.
People who gave their permission signed the informed consent form and were enrolled in the
study. All Participants who willingly provided consent had their shoulder pain, rotator cuff
muscle tenderness, and disability index evaluated using the following scales: Numerical Pain
Rating Scale (NPRS), Tenderness scale, and Shoulder Pain and Disability Index (SPADI),
respectively.
Numerical Pain Rating Scale (NPRS)
11-point The intensity of spontaneous HSP was measured using the Numerical Pain Rating
Scale (NPRS), where 0 indicates no pain and 10 indicates the most intense pain. '’
Assessment of Rotator Cuff Muscles Tenderness (RCMT)
The tenderness of the rotator cuff muscles was evaluated using the Grading Scale for
Tenderness.'® The scale had four classes, numbered from 1 to 4, as follows:

e grade 1/4 tenderness= Tenderness with no physical response

e grade 2/4 tenderness= Tenderness with grimace, wince, and/or flinch

e grade 3/4 tenderness= Tenderness with withdrawal (positive jump sign)

e grade 4/4 tenderness= Non-noxious stimuli (e.g., superficial palpation,gentle

percussion) results in patient withdrawal or patient refusal to be palpated due to pain.

Both affected and unaffected sides were assessed for comparison.
Shoulder Pain and Disability Index (SPADI)
The shoulder pain and disability index (SPADI) is a 13-item questionnaire created to assess
current shoulder pain and impairment in an outpatient environment. A 5-item subscale for
measuring pain and an 8-item subscale for measuring disability are both used in the SPADI
assessment. In a range of patient groups, the intra class correlation coefficient (ICC) average
dependability coefficient is 0.89.17 All subjects' SPADIs were measured and recorded. The
patient will experience more discomfort and become incapacitated the higher the proportion,
and vice versa.
Data analysis
All the statistical procedures were performed using IBM Statistical Package for Social Sciences

(SPSS) version 23.0 at probability level of 0.05. Variables were tested for normality.
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Descriptive statistics of frequency, percentage, mean, standard error of mean were used to

summarize the data. Pearson Product-Moment Correlation was also computed for the

determination of the relationship between rotator cuff muscles tenderness, HSP and shoulder

disability.
RESULTS

85 stroke survivors with HSP in all were sought out. The majority of participants were between

the ages of 44 and 56; 50.6% of them were female and 49.4% were male. Most of the subjects

(60.0%) had left-sided hemiplegia upon presentation, and the majority (75.3%) were right-sided

dominants (Table 1).

Table 1: General Characteristics of the Participants.

Variables
N=85 n (%)
Age
18-30 2(2.4)
31-43 13(15.3)
44-56 32(37.6)
57-69 28(32.9)
70-82 10(11.8)
Sex
Male 42(49.4)
Female 43(50.6)
Hemiplegic side
Right 34(40.0)
Left 51(60.0)
Dominant side
Right 64(75.3)
Left 21(24.7)

N= total number of subjects, n= frequency, % = percent

100% of the participants recruited had HSP, and the majority (25.9%) scored 2/10 on the NPRS

for pain. The majority of HSP patients who underwent RCMT (78.8%) had a tenderness grade
of 1/4 (47.1%). As shown in table 2, HSP patients with RCMT have high SPADI
(47.61£9.49%).
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Table 2: Pain characteristics of the participants.

Variables
N=85 Mean + SEM n (%)

Hemiplegic shoulder pain

Yes 85(100)
No 0(0)
NPRS

1 5(5.9)

2 22(25.9)
3 10(11.8)
4 12(14.1)
5 7(8.5)

6 12(14.1)
7 4(4.7)

8 6(7.1)

9 3(3.5)
10 4(4.7)
HSP patient without RCMT 18(21.2)

HSP patient with RCMT 67(78.8)

1 40(47.1)
2 12(14.1)
3 8(9.4)

4 7(8.2)
SPADI of patient without RCMT (%) 38.17+4.35

SPADI of patient with RCMT (%) 47.6149.49

N= total number of subjects, n= frequency, SEM= Standard Error of Mean, NPRS=Numerical Pain Rating Scale,
HSP=Hemiplegic Shoulder Pain, RCMT=Rotator Cuff Muscles Tenderness, SPADI=Shoulder Pain and Disability
Index

Table 3 summarized the pattern of rotator cuff muscle tenderness in HSP patients. 25% have
tenderness in all their rotator cuff muscles and 25% in only supraspinitus followed by

infraspinitus, teres minor and subscapularis with 20%, 13% and 10% respectively.

Table 3: Pattern of rotator cuff muscle tenderness in HSP patients

Rotator cuff muscles n (%)

Tenderness in Supraspinitus only 25%
Tenderness in Infraspinus only 20%
Tenderness in Teres minor only 13%
Tenderness in Subscapularis only 10%
Tenderness in Both rotator cuff muscles 25%

n= frequency, % = percent
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The result of Pearson Product-Moment Correlation indicated that there was strong positive
relationship between RCMT and HSP and statistically significant (r=0.73, p=0.03). The result
also showed that there was strong positive correlation between RCMT and SPADI, and

statistically significant (r= 0.75, p= 0.02) as summarized in table 3.

Table 3: Correlation between HSP, RCMT and SPADI

Variables r p- value
RCMT VS HSP 0.73 0.03
RCMT VS SPADI 0.75 0.02

HSP= Hemiplegic Shoulder Pain, RCMT=Rotator Cuff Muscles Tenderness, SPADI= Shoulder Pain and
Disability Index,*P <0.05 means significant values

DISCUSSION

There were numerous researches on the incidence of HSP among stroke survivors. However,
to the best of our knowledge there were no published researches on incident of RCMT among
post-stroke patients with HSP. The present study assessed the incidence of RCMT among post-
stroke patients with HSP. All the subjects recruited for this study were post-stroke patients with
HSP, 25.9% presented with 2/10 and only 4.7% presented with 10/10 on NPRS. This is contrary
to the study conducted by Lydia et a/, 2019 in Granada, Spain who found 34.1% of HSP post-
stroke patients presented with 4/10 on NPRS.'"This is probably due to racial differences. The
lack of knowledge of the pathogenesis of HSP contributes to the challenge of developing an
effective treatment. Some previous studies associated HSP with central hypersensivity,
somatosensory impairment and turn of tissues around the shoulder due to rotator cuff muscles
weakness.!® 1-2%-2IThe present study found that HSP patients with RCMT were 78.8% most of
which have 1/4 on grading scale of tenderness (47.1%).

Our study determined the pattern of rotator cuff muscle tenderness in HSP patients. Those with
tenderness in all their rotator cuff muscles constitute 25% of all HSP patients recruited, another
25% only in supraspinitus while Infraspinitus, teres minor and subscapularis with 20%, 13%
and 10% respectively. Previous studies linked HSP with rotator cuff tear due to weakness of
the muscles.?*?!

Previous studies found that there was strong positive correlation between HSP and shoulder
disability.”* ' The present study established that there was statistically significant strong
positive correlation between RCMT and HSP. There was also statistically significant strong

positive correlation between RCMT and shoulder disability.
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CONCLUSION

In conclusion, this research work established that approximately about 79% of post-stroke
patient with HSP present with tenderness in one of their rotator cuff muscles or both which
limit their upper limb functional ability. There was strong positive correlation between RCMT
and HSP, so also between RCMT and SPDI. Further interventional research should be
developed for the treatment of RCMT in post-stroke patients with HSP.
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