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Scientific Development and Innovative Approach

INTERNATIONAL BALIKESIR
SCIENTIFIC RESEARCH AND INNOVATION

CONGRESS-I
April 13-14, 2026 / Balikesir, Tlrkiye

Congress Program

Participant Countries: Tlirkiye, India, Georgia, Morocco, Romania, Pakistan

Meeting ID: 885 2137 5956
Passcode: 555471

Z00OM LINK:
https://usO6web.zoom.us/j/88521375956?pwd=IwdcRhGImMCyXmI4g929nQPvVc3gSBaw.1

IMPORTANT, PLEASE READ CAREFULLY
To be able to make a meeting online, login via https://zoom.us/join site, enter ID instead of “Meeting ID or Personal
Link Name” and solidify the session. The presentation will have 15 minutes (including questions and answers). The



https://us06web.zoom.us/j/88521375956?pwd=IwdcRhG9mCyXmI4g29nQPvVc3qSBaw.1

Zoom application is free and no need to create an account. The Zoom application can be used without registration.
The application works on tablets, phones and PCs. Speakers must be connected to the session 10 minutes before
the presentation time. All congress participants can connect live and listen to all sessions. During the session, your
camera should be turned on at least %70 of session period. Moderator is responsible for the presentation and
scientific discussion (question-answer) section of the session.

TECHNICAL INFORMATION
Make sure your computer has a microphone and is working. You should be able to use screen sharing feature in
Zoom. Attendance certificates will be sent to you as pdf at the end of the congress. Moderator is responsible for the
presentation and scientific discussion (question-answer) section of the session. Before you login to Zoom please
indicate your name surname and hall number, exp. Hall-1, Fatih KARIPOGLU

ONEMLI, DIKKATLE OKUYUNUZ LUTFEN

Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler igin online (video konferans
sistemi Uzerinden) sunum imkani saglanmigtir. Sunumlar i¢in 15 dakika (soru ve cevaplar dahil) stre ayriimigtir.
Online sunum yapabilmek icin https://zoom.us/join sitesi Uzerinden giris yaparak “Meeting ID or Personal Link
Name” yerine ID numarasini girerek oturuma katilabilirsiniz. Zoom uygulamasi Ucretsizdir ve hesap olusturmaya
gerek yoktur. Zoom uygulamasi kaydolmadan kullanilabilir. Uygulama tablet, telefon ve PC’lerde calisiyor. Her
oturumdaki sunucular, sunum saatinden 10 dk 6ncesinde oturuma baglanmig olmalari gerekmektedir. Tim kongre
katilimcilari canh baglanarak tiim oturumlari dinleyebilir. Moderatér — oturumdaki sunum ve bilimsel tartisma (soru-
cevap) kismindan sorumludur.

TEKNIK BILGILER
Bilgisayarinizda mikrofon olduguna ve c¢alistigina emin olun. Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.
Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir. Kongre programinda yer ve saat degisikligi
gibi talepler dikkate alinmayacaktir. Zoom'a girig yaparken énce liitfen adinizi, soyadinizi ve SALON numaranizi
yaziniz, Ornek: Hall-1, Fatih KARIPOGLU




13.04.2026 / Hall-1, Session-1
[@  Ankara Local Time Meeting ID: 885 2137 5956
(9] 10°:11% 8 Passcode: 555471

HEAD OF SESSION: Assist. Prof. Dr. Seydi Ahmet SENGUL

TOPIC TITLE ‘ AUTHORS AFFILIATION
The Impact Of Tourism Revenues On Income Siikran Nur TOZLU Afyon Kocatepe University
Distribution: An Assessment On Brics-T Sabriye KUNDAK
Vocational Training, Lifelong Learning, And Popa LARISA Romanian Academy/National Institute for
The Alignment Of Education With The Economic Research Costin C.
Labour Market In The Context Of Romamia’s KiritescuyROMANIA
Green Transition In The Post-Eu Accession
Period
Ellagic Acid Suppresses Mmp7 Expression In Assist. Prof. Dr. Seydi Ahmet SENGUL Hatay Mustafa Kemal University
A Ketamine-Induced Cardiotoxicity Model In
Rats

XIX




Ankara Local Time
10%:1130

OPIC TITLE

Development Of A Digital Literacy Competence
Perception Scale For Middle School Students In
Science

13.04.2026/ Hall-2, Session-1

Q Meeting ID: 885 2137 5956
@ Passcode: 555471

AUTHORS

Giilsiim Goksu TASDELEN
Assoc. Prof. Dr Esra BENLi OZDEMIR

HEAD OF SESSION Prof. Dr. Giilden TUM

AFFILIATION

Gazi University

Examining Pre-Service Science Teachers’ Views On
The Use Of Digital Materials In
Science Teaching

Giilsiim Goksu TASDELEN
Assoc. Prof. Dr Esra BENLI OZDEMIR

Gazi University

Teaching Turkish As A Foreign Language Through
Interprofessional Education

Prof. Dr. Giilden TUM
Assist. Prof. Dr. Halit CELIK

Cukurova University/Kiitahya Dumlupinar
University

Attitudes Of Female And Male Researchers Toward
Writing Articles In Efl

Nermin GOKEL
Prof. Dr. Gillden TUM

Ahmet Bileydi Middle School / Cukurova
University

Development Of A Science Data Literacy Self-
Efficacy Scale For Middle School Students

Pmar MENTESOGLU
Assoc. Prof. Dr Esra BENLi OZDEMIR

Gazi University

Examining The Experiences Of Pre-Service Science
Teachers In The Teaching Practicum Process

Pmar MENTESOGLU
Assoc. Prof. Dr Esra BENLi OZDEMIR

Gazi University

XX




é* Ankara Local Time
@4 10%0:12%

HEAD OF SESSION DR S. SELVAM

TOPIC TITLE

The Scientific Discussion Of Key Issue Aspects
Of Features Of Endovascular Surgery And
Treatment For Gastrointestinal And
Duodenal Ulcer Bleeding, With Brief Case
Report

13.04.2026/ Hall-3, Session-2
Q Meeting ID: 885 2137 5956
@ Passcode: 555471

AUTHORS

Gocha Chankseliani
Nodar Sulashvili

AFFILIATIO

Thilisi State University/European
University/GEORGIA

Social Media And Its Impact On Mental
Health

S. DHARANI
DR. S. SELVAM

S. Vellaichamy Nadar College/INDIA

The Study Of Expert Systems And A1 Models

C. CHINNA THAMBI

S. Vellaichamy Nadar College/INDIA

M. KISHORE
DR. S. SELVAM
Digital Twins Of The Human Body R.KAMALAM S. Vellaichamy Nadar College/INDIA
M.DEVIBALA
DR. S. SELVAM
Blockchain-Based Secure Communication For S. Reashmi S. Vellaichamy Nadar College/INDIA
lot Networks DR. S. SELVAM
Humans And Robots: A Comparative Study A Jayasree S. Vellaichamy Nadar College/INDIA
On The Future Of Employment And K. Yogapriya Sivasankari
Workplace Transformation DR. S. SELVAM

Robotic Surgery And Traditional Surgery

P. Sankara Narayanan
K. Santhosh Raja
DR. S. SELVAM

S. Vellaichamy Nadar College/INDIA

XXI
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13.04.2026/ Hall-4, Session-2
Q Meeting ID: 885 2137 5956
@ Passcode: 555471

HEAD OF SESSION Dr.M K.GANESHAN

TOPIC TITLE

Managing Medical Waste In Developing Cities
Of Pakistan: A Comparative Study Of
Hospital Practices And Environmental
Impacts In Faisalabad And Gujrat

AUTHORS AFFILIATION
Ar. Mohsin Igbal Deo School of Architecture
Ar. Dr. Omer Shujat Bhatti & Planning/PAKISTAN

Ar. Seemin Aslam,

Strategies To Improve Nitrogen Use Efficiency
And Protect Soil And Water
Resources

ELABBARI Chaimaa , Pr. Labjar Najoua , Mohammed V University/ MOROCCO
Ouijdane El ouali , EL BOUZIDI Ahmed ,
ZINAOUI Badre , Pr.EL Hajjaji souad

Graphene Oxide And Polyvinylpyrrolidone
Doped Mixed-Phase Copper Tungstate For
Dye Decolorization And S. Aureus inactivation
With Molecular

Docking And DFT Study

Iram Shahzadi University of Management and
Ali Haider Technology/University of
Agriculture/PAKISTAN

Advancements in Food Preservation Dr. Kamla Mahajani CCAS, MPUAT/INDIA
Technologies (2023-2025): A Comparative Gaurav Dhaked

Review Of Nutrient Retention, Microbial Yogita Paliwal

Safety And Sustainability

Skill Gap And Employability In The Digital Dr.M.K.GANESHAN AMET University/INDIA
Economy

Dermatoglyphic Indicator And Their Ananya Jaiswal Chhatrapati Shahu Ji Maharaj
Association With Cognitive — Motor Dr. Digvijay Sharma University/INDIA

Performance In Young Adult

XX




Ankara Local Time
B 10%:12%

TOPIC TITLE

Effect Of Core Stability Exercises With Tens
And General Strengthening Exercises With
Tens On Pain In Individuals With Non-
Specific Low Back Pain: A Randomized
Controlled Trial

Abhilasha (PT)
Dr. Chandra Shekhar Kumar

AFFILIATION

CSJIM University/INDIA

Comparative Effect Of Kinesio Taping, Neural
Mobilization, And Strengthening Exercises On
Grnip Strength, Upper Limb Function, And
Pain Catastrophizing Among Patients With
Cervical Radiculopathy: A Randomized
Controlled Trial

Kritika mahto
Dr. Adarsh kumar srivastav

Chhatrapati Shahu Ji Maharaj
University/INDIA

Zn (11) And Cu(Il) Complexes With
[(N1Z,N2Z)-N1,N2-Bis(2-
(4Nitrophenyl)Ethylidene)Benzene-1,2-
Diamine] Ligand :

Synthesis, Characterization And Biological
Activity

Oumayma OULIDI , Noureddine EL
MOUALIJ,
Mohammed FAHIM

Ibtissam ELARAAJ , Asmae Nakkabi,

Laboratory of Innovative Materials and
Biotechnology of Natural Resources

Perception Of A1 Based Tools Among
Physiotherapy Students — A Cross Sectional
Survey

Saniya Rizvi
Digvijay Sharma

Chhatrapati Shahu Ji Maharaj
University/INDIA

Rehability Of Phyphox Mobile Application In
BalancePerformance Testing

Dewangi Giri
Adarsh Kumar Srivastav

Chhatrapati Shahu Ji Maharaj
University/INDIA

Development Of Herbal Gel-Based
Facial Toner For Skin Care

R. Matere, Khushi A. Bagrecha,
Hitesh V. Shahare

Mitul M. Mehta, Samruddhi H. More, Sakshi

SNJBs SHRIMAN SURESHDADA JAIN
COLLEHE OF PHARMACY/INDIA

XXI
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% ISARC academy MELIKE KAYA ~§iikran Tozlu 7 % sabriye kundak

Sunupptx - PowerPoint (Urin Etkinlestirilemedi)
Tasanm  Gegisler  Animasyonlar  SlaytGosterisi  Kaydet  GozdenGegir  Gorwndm  Yardim  Acrobat Q' Ne yapmak istedidinizi soyleyin
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Fensiklidin tiirevi olan ketamin, esas olarak kisa stireli cerrahi iglemlerde anestezik ajan
olarak kullanilmaktadir (Olmeztirk Karakurt ve ark. 2024). Diger anestezik ilaglarin

aksine, hemodinamik stabilite ile hava yolu tonusunu ve solunumu korurken biling kayb:

ve analjezi durumu iiretir; bu nedenle, ilag bir dissosiyatif anestezik olarak tamimlanir

(Schep ve ark. 2023).

ilag, limbik korteksin koordineli calismasim bozarak merkezi sinir sistemindeki N-
metil-D-aspartat (NMDA) reseptérleri igin bir antagonisttir (Kayir ve ark. 2020).

ilacin anesxezﬂz ve analjezik etkileri, esas olarak GABAerjik noronlarda bulunan bu
reseptorler tizerindeki rekabetgi olmayan antagonist etki ile karakterize edilir. Kalsiyum
iyonlarina karsi olduk¢a gecirgen olan bu reseptorler aktive oldugunda kalsiyum
akigindan kaynaklanan hiicresel polaritedeki degisim, glial ve néronal hiicrelerde hiicre
i¢1 yollarin aktivasyonuna neden olur. Ilag, bu reseptér igerisindeki fensiklidin bélgesine
baglanarak blokaj etkisi gosterir ve hiicre depolarizasyonunu 6nleyen kalsiyum girisini

engeller (Schep ve ark. 2023, Fukushima ve ark. 2022).

ISARC academy... g Seydi Hall-1, Se... sabriye kundak

% ISARC academy MELIKE KAYA % Hall-1, Session-1 Siikran Nu...| Sikran Tozlu § % Seydi Hall-1, Session-1 sabriye kundak

NEDEN ONEMLI ?

Turizm sektérd déviz girdisi saglamasi, istihdam
yaratmasi ve sUrdurtlebilir kalkinmaya katkida
bulunmasi agisindan kuresel dizeyde birgok Ulke
icin énemli bir gelir kaynagl olmasinin yani sira
gelir dagihmi Gzerinde de etkin rol oynamaktadir.
Gelir Dagilima ekonomik kalkinmanin
gostergelerinden birisidir.

Gelir Dagilimi gelismekte olan tlkelerde kritik
oneme sahiptir. Gelir dagilimi bir ekonomide
belirli dénemde, genellikle bir yilda ortaya cikan
gelirin geliri elde edenler arasinda mnasil
paylastirildigini  gosteren ekonomik kalkinma
gostergelerindendir

XXV




ISARC academy... | p Giilden TUM

% ISARC academy MELIKE KAYA | % Dog, Dr. Esra BENLI OZDEMIR Hall-2Giilstim Goksu TASDELEN.| % Hall-2 Pinar Mentesoglu Hall.. % Gilden TUM

5.ONERILER

Gelecek Arastirmalara Yonelik Oneriler

* Bu arastirma Ankara ilindeki okullar ile sinirlidir.Bu nedenle ileride yapilacak olan arastirmalar farkl
illerde ,farkh bolgelerde yeniden uygulanmasi onerilmektedir. Bu sekilde olgegin gecerlilik ve
glivenilirlik 6zellikleri yeniden hesaplanabilir.

* Arastirmada gelistirilen 6lgek sadece ortaokul 6grencilerine yonelik hazirlanmistir.Gelecek
galismalarda bu kapsam gelistirilerek ilkokul lise,liniversite ,yiiksek lisans,doktora diizeylerinde daha
ayrintili bir sekilde incelenebilir.

* Arastirmada nicel yontem ile veriler toplanmistir. Gelecek arastirmalarda nitel ya da karma yontemli
calismalar yapilarak daha ayrintili bilgilere ulasilabilirOgrencilerin daha kapsamli olarak dijital
okuryazarlik becerilerini oncelikle hangi amagla kullandiklari, nerelerde zorlandiklari agik uglu veya
sozel bicimde 6grenilebilir.

* Arastimada gelistirilen olgek dersler de yalnizca 6lgme amaciyla degil egitim programlarinda da
kullanilabilir; derse entegre olacak sekilde ilgili tinitenin basinda ve sonunda gelisimi takip etmek
amaciyla yararlanilabilir.

N
. b |
ISARC academy... 5 Ir‘ p

\
ISARC academy MELIKE KAYA OZDEMIR * % Hall-2Gilstim Goksu TASDE.. % Hall-2 Pinar Mentesoglu Hall...

Interprofessional Education (IPE)

IO
Interprofessional education refers to educational practices in which individuals from different
professional backgrounds engage in shared learning experiences. It aims at improving

collaboration and outcomes.

At its core, IPE means learning and effective practice emerge through interaction, dialogue,
and shared responsibility among professionals. Within educational settings, IPE emphasizes
several key principles: mutual respect among professions, clarity of professional roles,

collaborative decision-making, and reflective practice (Oandasan & Reeves, 2005).

Education systems increasingly require collaboration among teachers, curriculum designers,

technologists, and assessment specialists to address diverse learner needs and rapidly
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paraarat Giim
a

Dizenleme  Elentler ~

Female & Male Researchers Toward Writing Articles
i I

For many researchers working in non-English speaking contexts, engagement with EFL exiends beyond linguistic
competence. The use of English in academic settings is closely linked to confidence, self-perception, and
professional identity. Writing for publication, presenting af conferences, and communicating with international
peers require them fo position tiiemselves through a language, not fully reflect their academic voice.

Within academic contexts, women researchers may encounter FL through expectations related to
professionalism, authority, and communicative confidence. Women researchers’ engagement with

EFL is often influenced by both institutional demands and experiences of self-expression and
evaluation.

Male researchers may experience EL differently such as language use in more instrumental or task-
oriented ways depending on disciplinary norms and professional roles

However, these experiences are not uniform, and variations exist across contexts and
individuals who have different attitudes toward EFL.

ISARC academy... (48 - | Giilden TUM G

ISARC academy MELIKE KAYA | Hall-2 Pinar Mentesoglu Hall-2 = | Dog; Dr. Esra BENLI OZDEMIR Giilden TUM

Hall-2Giilstim Goksu TASDE...

GIRiS

¢ 1.1.Problem Durumu

» Glintimtizde bilim ve teknolojinin hizla gelismesi ile birlikte bireylerin sadece bilgiye ulasabilen degil, ayni
zamanda ulastig1 bilgilerin dogrulugunu sorgulayabilen, analiz edebilen, yorumlayabilen ve anlamli
cikarimlar yapabilen bireyler olmalar1 gerektigi goriilmektedir. Ozellikle dijitallesmenin etkisiyle tiretilen

veri miktarinin artmasi ve veriye ulasmanin cok kolay olmasi, bireylerin bu verilere elestirel bakis agisiyla

yaklasabilme ve dogru yorumlayabilme becerilerini nemli bir gereklilik haline getirmistir.
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* Multimedya 6grenme kuramina gore, bireyler bilgiyi hem gorsel hem isitsel kanallar araciligryla
islediklerinde daha kalici ve anlamli 6grenmeler gerceklestirmektedirler (Mayer, 2009). Bu baglamda
dijital materyaller, 6zellikle fen bilimlerinde yer alan karmasik ve soyut kavramlarin 6gretiminde

6nemli bir arag¢ olarak degerlendirilmektedir.

ISARC academy... , g p Giilden TUM

ISARC academy MELIKE KAYA Dog. Dr. Esra BENLEOZDEMIR] Hall-2Gulstim Goksu TASDELEN..] % Hall-2 Pinar Mentesoglu Hall.. % Gulden TUM

2. YONTEM

* Veri Toplama Siireci

* Bu kisimda veri toplama siirecine ait bilgilere yer verilmistir.Bu arastirmada veri toplama siireci
olgek gelistirme asamalari dikkate alinarak yiiriitiilmiistiir.Ortaokulda uygulanacak dijital
okuryazarlk 6l¢egi maddeleri lizerine alanyazin incelenmistir. Daha sonra 5.,6.,7.,8.sinif
dgrencilerine uygulanacak dijital okuryazarlik maddeler yazilmistir.

* Uygulama esnasinda 6grencilere arastirmanin amaci hakkinda bilgi verilmis ,gerekli agiklamalar
yapilmis ve goniilliiliik esasi dikkate alinmistir. Toplanan veriler kontrol edilmis eksik olan formlar
degerlendirme disi birakilmistir.
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% ISARC academy MELIKE KAYA | abhilasha (hall-5,session 2} % Hall 05, Dewangi giri % saniya Rizvi % Ar. Dr. Omer Shujat Bhatti

NEED OF THE STUDY

Nonspecific low back pain frequently occurs and is typically managed with TENS and exercises. Core stabilization
might provide greater long-term relief compared to general strengthening,

although limited studies have made this comparison. This research seeks to determine which method is more
effective in alleviating pain in NSLBP.
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TURIZM GELIRLERININ GELIiR DAGILIMINA ETKIiSi: BRICS-T ULKELERI
UZERINE BiR DEGERLENDIRME
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OZET

Kiiresel ekonomide turizm sektorii iilkeler agisindan onemli bir gelir kaynagidir. Turizm
faaliyetlerinin artmasinin etkisiyle gerceklesen ekonomik biiyiime, makro ekonomik agidan
birgok degiskeni de etkilemektedir. Bu degiskenlerden biri gelir dagilimidir. Turizm gelirleri
gelir dagilimi {izerinde etkin bir role sahiptir. Turizm sektdrii ekonomide var olan gelirin
kimlere, hangi bolgelerde ve hangi sektorlerde dagildigini dogrudan etkilemektedir. Bu nedenle
turizm ve gelir dagilimi iligkisi literatiirde arastirma konusu olmaya devam etmektedir.
Literatiirde turizm ve gelir dagilimi arasindaki iliskiyi ele alan ampirik arastirmalar, turizmin
gelir dagilimi {izerinde dogrudan ve dolayli etkiler yaratabildigini ortaya koymaktadir. Bu
dogrultuda ¢alisgmada BRICS-T (lkelerine (Brezilya, Rusya Federasyonu, Hindistan, Cin,
Giney Afrika ve Turkiye) ait 2000-2024 yillik veriler kullanilmistir. Gelir dagilimi, gini
katsayis1 aracilifiyla bagimli degisken olarak kullanilmis, turizm gelirleri temel bagimsiz
degisken, kisi basina diisen gelir ve issizlik orani ise kontrol degiskenler olarak modele dahil
edilmistir Calismada yatay kesit bagimlilig1 test edilmis ardindan degiskenlerin duraganlik
ozellikleri Pesaran CIPS birim kok testi ile incelenmistir. Panel Otoregresif Dagitilmis
Gecikmeli Model ile Havuzlanmis Ortalama Grup Tahmincisi yani Panel ARDL/PMG yontemi
ile katsayilar test edilmistir. Elde edilen bulgular turizm gelirlerinin uzun dénemde gini
katsayisini azaltict etkiye sahip oldugunu goéstermektedir. Bu durum turizm gelirlerinde
meydana gelen artisin gelir dagilimi iizerinde olumlu etki yarattigini ifade etmektedir. Aym
zamanda kisi basina gelirde ve issizlikte meydana gelen artislarin gelir dagilimi adaletsizligini
artirdigi sonucuna ulagilmistir. Sonug olarak, turizm sektori BRICS-T (lke grubunda uzun
donemde gelir dagilimini iyilestirici bir rol iistlenmektedir.

Anahtar Kelimeler: Turizm, Gelir Dagilimi, Gini Katsayisi, Panel ARDL, BRICS-T

THE IMPACT OF TOURISM REVENUES ON INCOME
DISTRIBUTION: AN ASSESSMENT ON BRICS-T
ABSRACT

In the global economy, the tourism sector is a significant source of income for countries.

Economic growth driven by increased tourism activity affects many macroeconomic variables,
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one of which is income distribution. Tourism revenues play an effective role in income
distribution. The tourism sector directly influences how income is distributed in the economy,
in which regions, and across which sectors. Therefore, the relationship between tourism and
income distribution continues to be a subject of research in the literature. Empirical studies in
the literature that examine the relationship between tourism and income distribution reveal that
tourism can have direct and indirect effects on income distribution. Accordingly, this study uses
annual data from 2000-2024 for BRICS-T countries (Brazil, Russian Federation, India, China,
South Africa, and Turkey). Income distribution was used as the dependent variable through the
Gini coefficient, tourism revenues as the primary independent variable, and per capita income
and unemployment rate as control variables. The study tested cross-sectional dependence, and
then examined the stationarity of the variables using the Pesaran CIPS unit root test. The
coefficients were tested using the Panel Autoregressive Distributed Lag Model with Pooled
Mean Group Estimator also known as the Panel ARDL/PMG method. The findings show that
tourism revenues have a mitigating effect on the Gini coefficient in the long run. This indicates
that increases in tourism revenues have a positive impact on income distribution. At the same
time, it was concluded that increases in per capita income and unemployment increase income
inequality. In conclusion, the tourism sector plays a role in improving income distribution in
the BRICS-T group of countries in the long term.

Keywords: Tourism, Income Distribution, Gini Coefficient, Panel ARDL, BRICS-T

1. GIRiS

Turizm sektorli, doviz girdisi saglamasi, istthdam yaratmasi ve siirdiiriilebilir kalkinmaya
katkida bulunmas agisindan kiiresel diizeyde bir¢ok iilke i¢cin dnemli bir gelir kaynagidir. Bu
baglamda yiikselen ekonomiler arasinda yer alan BRICS-T ulkelerinde turizm faaliyetlerinin
artis1, lilkelere gelen yabanci turist sayisindaki artigla birlikte doviz gelirlerini artirarak
ekonomik buytme ve gelir dagilimi {izerinde de etkin rol oynayabilmektedir.

Gelir dagilimi1 bir ekonomide belirli donemde, genellikle bir yilda ortaya ¢ikan gelirin geliri
elde edenler arasinda nasil paylastirildigini gosteren ekonomik kalkinma géstergelerindendir.
Ekonomik biylme ile gelir dagilimi arasindaki iliski iktisat literatiiriinde uzun yillardir
tartigtlan bir konudur. Bu iliskiyi aciklayan yaklasimlardan biri ise Kuznets hipotezidir
(Kuznets 1955). Hipoteze gore ekonomik biiyiimenin ilk asamalarinda gelir dagilimi
bozulmakta fakat ekonomik biiylime belirli bir seviyeye ulastiktan sonra gelir dagilimi
tyilesmeye baslamaktadir. Bu baglamda, ekonomik biiyiimenin toplumsal refaha doniisebilmesi

icin gelir dagiliminin dengeli bir yapiya sahip olmasi gerekmektedir. Daha sonraki ¢aligmalar
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bu iliskinin her zaman bu sekilde gerceklesmeyebilecegini ortaya koymustur. incelenen
caligmalarda Ozellikle Piketty(2014), sermaye getirilerinin ekonomik biiylimeden daha hizli
artmasi durumunda gelir ve servet esitsizliginin artabilecegini ifade etmektedir. Bu yaklasima
gore ekonomik biiylime tek basina gelir dagilimini iyilestirmek i¢in yeterli olmamaktadir ve
gelir dagilimi1 uzun dénemde artis gosterebilmektedir. Turizm gelirleri ise; bir Ulkeye gelen
yabanci turistlerin yaptigi harcamalarin toplamidir. Bu faaliyetler konaklama (otel, pansiyon)
yeme-i¢gme, ulagim, aligveris, eglence ve kiiltiirel faaliyetlerdir. Dolayistyla turizm gelirleri
ulkeye doviz kazandiran bir gelir kalemidir. Turizm gelirlerinin gelir dagilimi iizerindeki etkisi,
gelirin kimlere ve nasil dagildigina baglidir. Turizm gelirlerindeki artis gelir dagilimini
iyilestirebilir ya da bozabilir. Eger turizm gelirleri: yerel halka yayiliyorsa kiiciik isletmeler
(esnaf, rehber, restoranlar) kazaniyorsa ve istihdam yaratiyorsa gelir dagilimi daha adil hale
gelebilir. Eger turizm gelirlerindeki artis sadece biiylik otel zincirlerinde toplaniyorsa, yabanci
sirketlere gidiyorsa, yerel halk yeterince pay alamiyorsa gelir dagilimi adaletsizlesebilmektedir.
Bu nedenle turizm sektorii de ekonomik biiyiime, istthdam ve bolgesel kalkinma {izerindeki
etkileri nedeniyle gelir dagilimini etkileyebilecek ekonomik faaliyetlerden biri olarak
literatiirde arastirma konusu olmaya devam etmektedir.

Bu acidan degerlendirme konusu olan {ilkeler acisindan turizm gelirleri ve gini katsayisinin
genel seyri Grafik 1’de gosterilmektedir.

Grafik 1: BRICS-T Ulkelerinde Turizm Gelirleri ve Gini Katsayis1 (2000-2024)
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10000000000 100
P s Turizm
Gelirleri
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Turizm gelirleri ve gini katsayisinin genel durumu {ilkeler agisindan degerlendirildiginde
Brezilya’da turizm gelirleri 2000-2014 doneminde istikrarli ve giiclii bir artis géstermektedir.
2014 yilinda zirve seviyeye yiikseldikten sonra 2015 yilinda tekrardan diisiis siirecine
girmesiyle dikkat ¢ekmektedir. 2020 yilinda pandemi donemi etkisiyle belirgin bir kirilma
yasanmig, 2021 yilinda gelirler azalmistir. Sonraki yillarda toparlanma egilimi gézlemlenmis
fakat 2014 yili zirve seviyesine ulagilamamistir. Bu durum Brezilya turizminin dissal soklara
duyarliligini ortaya koymaktadir. Grafikte, Brezilya’nin 2000-2024 donemine ait Gini katsayisi
verilerinin ise genel olarak yiiksek seviyelerde seyrettigi goriilmektedir. 2010 yili civarinda
belirli 6l¢lide diisiis gosteren katsayi, izleyen yillarda dalgali bir seyir izlemektedir. Genel
olarak Brezilya’daki gelir dagilim1 sorunlarinin yapisal olarak devam ettigi anlagiimaktadir.

Rusya’da turizm gelirleri 2000-2013 doneminde diizenli bir artis trendi gostermektedir. Fakat
sonraki yillarda dalgali bir yap1 sergilemektedir. Grafik igerisinde 2021 yili turizm gelirleri
zirve seviyeye yiikselmektedir. Bu yiikselis i¢ turizmin pandemi sonrast hizli bir sekilde
toparlanmas1  ve devlet tegvikleriyle desteklenen yerli talebin giiglenmesi ile
aciklanabilmektedir. Genel olarak Rusya turizm gelirleri istikrarli bir biiyiime yerine kirilgan
ve diizensiz bir yap1 gostermektedir. Grafikte, Rusya Federasyonu’na ait gini katsayisinin
2000’11 yillarin basinda artis egiliminde oldugu goriilmektedir. 2010 sonras1 dénemde ise
kademeli bir diisiis gozlemlenmektedir. Ancak son yillarda sinirli bir artis dikkat ¢ekmektedir.
Genel olarak Rusya Federasyonu’nda gelir dagilimi adaletinin donemsel olarak dalgali bir yap1

sergiledigi anlagilmaktadir.
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Hindistan’da turizm gelirleri 2000°1i yillardan 2019 dénemine kadar istikrarli ve kademeli bir
artis gostermektedir. 2020 yilinda pandemi dénemi etkisi ile belirgin bir diisiis yasanmis fakat
2022 yilinda hizli bir toparlanma siirecine girmistir. Ancak 2024 yilinda tekrar bir disiis
gozlemlenmektedir. Genel olarak Hindistan turizm gelirlerinin istikrarli fakat kirillgan biiylime
yapisina sahip oldugu sdylenebilmektedir. Hindistan’in gini katsayisi incelendiginde 2000-
2003 doneminde dalgali bir seyir izledigi goriilmektedir. 2004 yili civarinda hizhi bir diisiis
gosteren katsay1 izleyen yillarda tekrardan yiikselise ge¢mistir. 2009 yilinda yeniden diistis
gosteren katsayinin 2010 yili civarinda zirveye ulastigr anlasilmaktadir. 2011 yilinda diisiise
gecen katsayi izleyen yillarda dalgali bir seyir izlemeye devam etmistir. 2022 yilinda diisiis
gosteren katsaymnin 2023 yilinda yeniden artis egilimine girdigi goriilmektedir. Bu durum
Hindistan’daki gelir dagilim1 adaletinin istikrarsiz bir yapiya sahip oldugunu ve ekonomik
biiyiimenin esit dagilmadigini ortaya koymaktadir.

Cin ekonomisine ait turizm gelirleri genel egilimden farkli olarak ani ve yiiksek sicramalar ile
one ¢ikmaktadir. 2017 ve 2022 verilerinde olaganiistii artislar goriilmektedir. Grafikte yer alan
diger yillara ait turizm gelirlerinin ise ¢ok diigiik seviyelerde oldugu goriilmektedir. Genel
olarak Cin’in turizm verileri istikrarlt bir egilimden ziyade diizensiz bir yap1 sergilemektedir.
Cin’de gini katsayis1 2000’1i yillarin basinda artis gostermis ve 2010°lara kadar yiikselmistir.
Bu durum hizli ekonomik biiylimenin gelir dagilimi adaletsizligini genel olarak arttirdigini
gostermektedir. Ancak 2010 sonras1 donemde gini katsayisinda kademeli bir diislis egilimi
gozlemlenmistir. Son yillarda ise yeniden artis goriilmektedir. Ozellikle 2023 yilinda gini
katsayisinin zirveye ulastii grafikte acikca goriilmektedir. Genel olarak Cin’de gini katsayisi
biiylime siirecine paralel olarak dnce bozulmus, ardindan iyilesme egilimine girmistir.

Giiney Afrika’da turizm gelirleri 2000-2012 doneminde artis egilimi gostermektedir. Sonraki
yillarda ise dalgali ve kismen yatay bir egilim gostermektedir. 2020 yilinda pandemi donemi
etkisi ile ciddi bir diisiis yasanmis ardindan toparlanma siirecine girilmistir. 2023 yilinda keskin
bir artis goriilmektedir. Bu durum COVID-19 sonrasi gii¢lii toparlanma ile
iliskilendirilebilmektedir. Uluslararasi seyahat kisitlamalarinin kaldirilmas: ve ertelenmis
turizm talebinin devreye girmesi, 2023 yilinda turizm gelirlerinin baz etkisiyle ¢ok sert bir artis
gostermesine neden olmustur. Grafikte, Giiney Afrika’nin incelenen iilkeler arasinda en yiiksek
gini katsayisina sahip oldugu goriilmektedir. 2000-2005 déneminde katsayinin artis egiliminde
oldugu dikkat cekmektedir. izleyen yillarda zaman zaman kiiciik dalgalanmalar gézlemlense
de genel egilimde anlamli bir iyilesmenin s6z konusu olmadigi anlasilmaktadir. 2018 yilinda

yeniden yiikselise gegen katsay1 2019 yilinda diisiis gdstermistir. Ancak izleyen yillarda tekrar
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artis egilimine girdigi gorilmektedir. 2023 ve 2024 yillarina ait katsay1r degerlerinin ayni
seviyede gerceklestigi dikkat cekmektedir. Bu durum Giiney Afrika’da gelir dagilimi
esitsizliginin yapisal bir sorun oldugunu gostermektedir.

Tiirkiye’de turizm gelirleri 2000-2014 doneminde giiglii ve istikrarli bir egilim gostermektedir.
2015-2016 doneminde belirgin bir diisiis yasanmis ve sonraki yillarda tekrar yiikselis
baslanmistir. 2020 pandemi déneminde hizli bir diisiis olmasina ragmen 2021 ve sonraki
yillarda giiclii bir toparlanma goriinmektedir. Bu nedenle Tiirkiye turizminin yiiksek
toparlanma kapasitesine sahip oldugu sdylenebilmektedir. Grafikte, Tiirkiye’nin gini katsayisi
2000-2003 donemi boyunca dalgali bir seyir izlemistir. 2004 yili civarinda diisiis egilimi
gozlemlenirken, 2005 yilinda katsayr yeniden yiikselmistir. 2006-2022 déneminde ise gini
katsayist dalgal1 bir goriiniim sergilemistir. 2023-2024 doneminde ise gézlenen diistis Tiirkiye’
de gelir dagilimi esitsizliginin orta seviyede oldugunu gostermektedir.

Bu genel ekonomik durum ¢ergevesinde ¢alismada BRICS-T ulkelerine ait gelir dagilimi, gini
katsayis1 aracilifiyla bagimli degisken olarak kullanilmis, turizm gelirleri temel bagimsiz
degisken, kisi bagina diisen gelir ve issizlik oran1 ise kontrol degiskenler olarak modele dahil
edilerek turizm gelirlerinin gelir dagilimina etkisi incelenmeistir. Calismada yatay kesit
bagimlilig: test edilmis ardindan degiskenlerin duraganlik 6zellikleri Pesaran CIPS birim kok
testi ile incelenmistir. Panel Otoregresif Dagitilmis Gecikmeli Model ile Havuzlanmis Ortalama
Grup Tahmincisi yani Panel ARDL/PMG yontemi ile katsayilar test edilmistir. Elde edilen
bulgular turizm gelirlerinin uzun dénemde gini katsayisin1 azaltici etkiye sahip oldugunu
gostermektedir. Bu durum turizm gelirlerinde meydana gelen artisin gelir dagilim iizerinde
olumlu etki yarattigini ifade etmektedir. Ayn1 zamanda kisi bagina gelirde ve igsizlikte meydana
gelen artislarin gelir dagilimi adaletsizligini artirdigr sonucuna ulasilmistir. Sonug olarak,
turizm gelirlerinde meydana gelen artislar BRICS-T Ulkelerinde uzun dénemde gelir dagilimini
tyilestirici bir rol iistlenmektedir.

2. MODEL VERI SETI
Literatiirde turizm ve gelir dagilimi arasindaki iliskiyi ele alan ampirik arastirmalar, turizmin

gelir dagilimi iizerinde dogrudan ve dolayli etkiler yaratabildigini ortaya koymaktadir.
Calismanin uygulama béliimiinde tahmin edilecek ekonometrik model, Tablo 1°de 6zetlenen
ampirik calismalar dikkate alinarak elde edilmistir. Bu g¢alismada gelir dagilimi bagimh
degisken, turizm gelirleri temel agiklayici degisken, kisi basina gelir ve issizlik oran1 kontrol

degiskenleri olarak modele dahil edilmistir.
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Tablo 1. Uygulama i¢in Temel Alinan Modeller

Calisma

Model

Tsaurai(2022)

Mehrara & Shirmohammadi(2019)

Gelir dagilimi=f(turizm gelirleri, kisi basina gelir ve
igsizlik orani)

Gelir dagilimi=f(turizm gelirleri, ekonomik biiyiime
ve issizlik orani)

Gelir dagilimi=f(turizm gelirleri, kisi basina gelir ve

0Oguz(2022)

egitim diizeyi)

Calismada olusturulan model ise Denklem(1)’de gdsterilmistir.

GKIT =a+ BlTUGIT + BZKBGIT + B3IOIT + giT
i=(1,..6) T =(2000,..,2024)

1)

Denklem (1)’de; GK, gelir dagilimini temsilen gini katsayisini; TUG, turizm gelirlerini; KBG,

kisi basina diigen geliri; 10, igsizlik oranini temsil etmektedir. Calismada kullanilan veriler

Diinya Bankas1 ve ilgili uluslararasi veri tabanlarindan temin edilmistir. Modelde yer alan

degiskenlere iligkin ayrintili tanimlar, elde edildikleri veri kaynaklari, tanimlayici istatistikler,

korelasyon matrisi ve bagimsiz degiskenlerin beklenen igaretleri Tablo 2’de yer almaktadir.

Tablo 2. Degisken Tanimlari, Veri Kaynagi, Tanimlayici Istatistikler, Koreldsyon Matrisi ve

Bagimsiz Degiskenlerin Beklenen Isaretleri

GK TUG

KBG 10

Gelir dagilimini temsil ~ Turizm sektériinden elde
etmekte olup, gini edilen toplam turizm
katsayis1 araciliiyla gelirlerini temsil etmekte
bagimli degisken olarak olup, turizm

Degiskenin tanimi

Gelir diizeyindeki Isgiicii piyasast

degisimlerin gelir kosullarinin gelir elde
dagilimi (GK) etme imkanlarinin gelir

Uzerindeki etkisini dagilimi(GK) tizerindeki

modele dahil edilmistir.

Diinya Bankasi-World
Development
Indicators(WDI)

Degiskenin kaynag:

gozlemlemek amaciyla etkisini degerlendirmek

kontrol degisken olarak amaciyla kontrol

modele dahil edilmistir. ~ degisken olarak modele
dahil edilmistir.

faaliyetlerinin gelir
dagilimi(GK) tizerindeki

etkisini analiz etmek

amactyla modele dahil
edilmistir.
Diinya Bankasi-World
Development
Indicators(WDI)

Diinya Bankasi-World
Development
Indicators(WDI)

Diinya Bankasi-World
Development
Indicators(WDI)

Birlesmis Milletler
Duinya Turizm Orgiiti-
United Nations World

Tourism
Organization(UNWTO)

Tiirkiye Istatistik
Kurumu- Turkish
Statistical
Institute(TUIK)

Uluslararas1 Veri Portali-
Global Data
Portal(IndexMundi)

Uluslararasi Istatistik
Platformu- Global
Statistics
Platform(Worlddata)

46.365
9.673
25.500

Ortalama
Standart Sapma
Minimum Deger

3.33E+10 3.718 10.67
1.20E+11 3.95 7.39
9950000 -7.82 2.52
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Maksimum Deger 67.000 1.23E+12 13.55 34.00
Beklenen isaret - -

Korelasyon Matrisi

GK 1.00

TUG -0.16 1.00

KBG -0.37 0.09 1.00

10 0.81 -0.14 -0.42 1.00

Tablo 2’de degiskenlerin ekonomik beklentisi (beklenen isaretler) incelendiginde turizm
gelirlerindeki artigin, gelir dagilimini iyilestirici yonde etki gostermesi ve gini katsayisini
azaltmas1 beklenmektedir. Kisi bagina gelirdeki artisin ekonomik refahi artirarak uzun dénemde
gini katsayisini azaltmasi beklenmektedir. Issizlik oranindaki artigin ise dzellikle diisiik gelir
gruplarin1 olumsuz etkilemesiyle gini katsaysini artirici yonde etki géstermesi beklenmektedir.
Degiskenlere iligkin teorik beklentiler dogrultusunda elde edilen ampirik bulgular izleyen
boliimlerde degerlendirilecektir.

2.1 YOntem ve Bulgular

BRICS-T iilkelerinin kiiresel ekonomik dalgalanmalara, bolgesel etkilesimlere ve finansal
entegrasyona agik olmasi, llkeler arasinda ortak soklar ve yayilma etkilerini ortaya
¢ikarmaktadir. Bu nedenle panel veri analizlerinde yatay kesit bagimliligi sorunu giindeme
getirmektedir. Yatay kesit bagimliligi, hata terimlerinin iilkeler arasinda iligkili olup olmadigini
incelemektedir. Bu nedenle Breusch-Pagan LM testi Breusch ve Pagan (1980), Pesaran scaled
LM testi Pesaran (2004), Bias-corrected scaled LM testi Pesaran, Ullah ve Yamagata(2008) ve
Pesaran CD testi Pesaran (2004) araciligiyla analiz edilmistir. Serilerin duraganlik 6zellikleri,
yatay kesit bagimliligin1 dikkate alan ikinci nesil panel birim kok testlerinden Pesaran(2007)
CIPS birim kok testi ile incelenmistir. Panel analzide katsayilarin homojen olup olmadigini
belirlemek amaciyla Pesaran ve Yamagata(2008) egim heterojenligi (Delta) testi uygulanmistir.
Degiskenlerin farkli biitiinlesme derecelerine I(0) ile I(I) sahip olmasi ve serilerin birlikte analiz
edilebilmesi nedeniyle Panel ARDL Havuzlanmis Ortalama Grup(PMG) yaklagimi tercih
edilerek uygulama gerceklestirilmistir.

2.1.1. Yatay Kesit Bagimlilik Testi

Panel veri analizinde yatay kesit bagimlilik testi, tilkelere ait hata terimlerinin birbirleri ile
iliskili olmasini kabul etmektedir. Bu sebeple analize Breusch-Pagan LM Breusch ve Pagan
(1980), Pesaran scaled LM Pesaran (2004), Bias-corrected scaled LM Pesaran Ullah ve
Yamagata (2008), Pesaran CD Pesaran (2004) testleri yardimiyla modelde yer alan degiskenler
arasinda yatay kesit bagimliliginin varlig1 arastirilarak baglanmistir. Elde edilen bulgular Tablo

3’te sunulmustur.
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Tablo 3. Yatay Kesit Bagimlilik Testi Sonuglari

Degisken Test Test Istatistigi Olasilik Degeri
GK Breusch-Pagan LM 45.47506 0.0001
Pesaran scaled LM 5.563959 0.0000

Bias-corrected scaled LM 5.438959 0.0000

Pesaran CD -1.716387 0.0861

LNTUG Breusch-Pagan LM 121.2032 0.0000
Pesaran scaled LM 19.38996 0.0000

Bias-corrected scaled LM 19.26496 0.0000

Pesaran CD 10.59463 0.0000

10 Breusch-Pagan LM 76.59517 0.0000
Pesaran scaled LM 11.24569 0.0000

Bias-corrected scaled LM 11.12069 0.0000

Pesaran CD 0.156435 0.8757

KBG Breusch-Pagan LM 97.32655 0.0000
Pesaran scaled LM 15.03070 0.0000

Bias-corrected scaled LM 14.90570 0.0000

Pesaran CD 9.179053 0.0000

Tablo 3’teki sonuglar incelendiginde panel yer alan birim sayis1t N=6, zaman boyutu T=25 T>N
olmasi nedeniyle Breusch-Pagan LM testi uygundur. Analizdeki sonuglara gore, gini katsayisi
(GK), turizm gelirleri(LNTUG)), issizlik oran1(IO) ve kisi basina gelir(KBG) degiskenlerine ait
olasilik degerleri %5 anlam diizeyinin altinda bulunmustur. Bu sonuglar yatay kesit bagimlilig

tiim degiskenlerde mevcuttur hipotezini ortaya koymaktadir.

Tablo 4. Model Igin Optimal Gecikme Sayismnin Segimi

Gecikme Sayist AIC SC HQ
0 21.63533 21.72537 21.67191
1 16.90938 17.35958 17.09228
2 16.53838* 17.34875* 16.86761*
3 16.56538 17.73591 17.04093
4 16.71297 18.24366 17.33484

Not: * ilgili bilgi kriteri tarafindan segilen gecikme sayisin1 gostermektedir.

Tablo 4’te yer alan Akaike Bilgi Kriteri (AIC), Schwarz Bilgi Kriteri (SC) ve (Hannan-Quinn
Bilgi Kriteri (HQ) kriterlerinin minimum degerleri 2 gecikmede aldigi goriilmektedir. Bu
dogrultuda model i¢in optimal gecikme uzunlugu 2 olarak belirlenmis ve analizler AIC(2) esas
alarak gerceklesmistir..

2.2.2. Panel Birim Kok Testleri
Yatay kesit bagimliliginin varligindan dolay: ikinci nesil birim kok testlerinden Peseran CIPS

birim kok testi sonuclar1 degerlendirilerek analiz gergeklestirilmistir.

Tablo 5. Birim Kok Testi Diizey Degerleri Sonuglari

Degisken CIPS t-ist. Truncated CIPS t-ist. Sonug
GK -2.71841*** -2.71841*** 1(0)
LNTUG -2.20749 -2.20749 I(1)
10 -2.00547 -2.00547 I(1)
KBG -3.32707*** -3.32707*** 1(0)

(Sabit terimli-trendsiz model)
(CIPS testine ait kritik degerler sirasiyla %1, %5 ve %10 anlamlilik diizeyleri i¢in -2.59, -2.34 ve -2.21°dir.)
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Tablo 6. Birim Kok Testi Fark Degerleri Sonuglari

Degisken CIPS t-ist. Truncated CIPS t-ist. Sonug
ALNTUG -6.09755** -2.54892* 1(0)
AIO -4.41110%** -4.41110%** 1(0)

Tablo 5 ve 6’da sunulan panel birim kok testi sonuglart incelendiginde, degiskenlerin %1, %5
ve %10 anlamlilik diizeyinde; GK degiskeninin birim kdk icermedigi yani, diizeyde duragan
oldugu, LNTUG degiskeninin diizeyde duragan olmadigin1 ve birim kok igerdigini turizm
gelirleri degigkeninin birinci farki alindiginda ALNTUG degiskeninin 1(0) seviyesinde oldugu
tespit edilmistir. IO degiskeni diizeyde duragan olmayip birim kok igerirken birinci farkt AIO
duragan olmaktadir. KBG degiskeni ise diizeyde duragan olup I(0) seviyesinde oldugu
sonucuna ulasilmstir.

2.3.3. Parametrelerin Homojenliginin Test Edilmesi

Heterojenlik testleri panel veri analizlerinde birimler arasindaki katsayilarin homojen olup
olmadigini diger bir ifade ile birimler arasinda farklilik gosterip gostermedigini incelemektedir.
Bu kapsamda birimler arast korelasyonu test etmek amaciyla egim heterojenligi (slope
heterogeneity) testi Pesaran ve Yamagata (2008) uygulanmistir. Elde edilen sonuglar Tablo
7’de gosterilmektedir.

Tablo 7. Pesaran ve Yamagata(2008) Egim Heterojenligi Testi Sonuglart

Test Test Istatistigi Olasilik Degeri
A -0.731 0.465
Aadj 0817 0.414

Tablo 7’deki sonuglar incelendiginde A= = -0.731 (p=0.465) ve Aadj= -0.817 (p=0.414)
degerleri Ho hipotezini reddetmemektedir. Bu bulgu, uzun dénem egim katsayilarinin birimler
arasinda homojen oldugunu gostermekte ve PMG yaklagiminin kullanimini desteklemektedir.
2.4.4 Panel ARDL/PMG Sonuc¢lar

Asagidaki Tablo 8’de ise Panel ARDL/PMG Sonuglari ve Hausman test sonuglari
gosterilmektedir.

Tablo 8. Modelin PMG Tahmincisi ile Elde Edilen Uzun Dénem Katsayilar

Degiskenler Katsay1 Standart Hata T-Istatistigi Olasilik Degeri
LNTUG -1.140385 0.181954 -6.267429 0.0000
10 0.297597 0.040882 7.279494 0.0000
KBG 0.679985 0.034895 19.48936 0.0000
Test x? Test Istatistigi Olasilik Degeri
Hausman(1978) 7.486119 0.0579
GKir = a — 1.14TUGj; + 0.67KBGjir + 0.2910jr (@)
(0.0000) (0.0000) ( 0.0000)

10
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Formiilde gosterilen turizm gelirleri degiskeninin katsayis1 negatiftir (-1.14) ve istatistiksel
olarak anlamlidir. Bu durum turizm gelirlerinin uzun dénemde gelir dagilimini azaltic1 yonde
etkiledigini gdstermektedir. Issizlik oran1 degiskeninin katsayis1 pozitiftir (0.29) ve istatistiksel
olarak anlamlidir. Bu sonug issizlikteki artisin gelir dagilimini olumsuz etkiledigini ortaya
koymaktadir. Kisi basina gelir degiskeninin katsayisi pozitiftir (0.67) ve istatistiksel olarak
anlamlidir. Bu durum ekonomik biiyiimenin baz1 durumlarda gelir dagilimini artiracabilecegini
gostermektedir.

Tablo 8’de bulunan Hausman (1978) testi sonuglarina gore, olasilik degerinin (p-degeri) %5
anlamlilik diizeyinden biiyiik olmast PMG tahmincisinin tutarli olmasini desteklemektedir.
Dolayistyla analizlerde PMG tahmincisi esas alinmistir. Modelde birimler aras1 korelasyonun,
diger bir ifadeyle yatay kesit bagimliliginin tespit edilmesi nedeniyle kisa ve uzun dénem
katsayilarinin tahmininde Panel ARDL yaklasimi uygun goriilmiistiir. Panel ARDL ¢ergevesi,
uzun donem katsayilarinin kesitler arasinda homojen oldugu varsayimina dayanirken, kisa
donem dinamiklerinin ise birimler arasinda farklilasmasina imkan tanimaktadir. Pesaran, Shin
ve Smith (1999) tarafindan gergeklestirilen Havuzlanmig Ortalama Grup (PMG) tahmincisi
kullanilmistir.

Tablo 8’de yer alan Panel ARDL/PMG sonuglarina gére; LNTUG degiskeninin uzun dénemde
gini katsayis1 lizerinde anlamli negatif etkisi vardir. Bu durum LNTUG arttik¢a gelir dagilimi
adaletsizliginin azaldigin1 gosteririken, KBG ve IO degiskenleri gini katsayisi tizerinde pozitif
ve anlaml etkiye sahiptir. Kisacasi, bu degiskenlerin artisi, gelir dagilimi adaletsizligini
artirmaktadir. Kisi bagina gelirde meydana gelen bir birimlik artigin gini katsayisint 0.6799
birim arttirmaktadir. Bu bulgu, kisi basina gelirdeki artisin uzun donemde gelir dagilim
adaletsizligini arttirict yonde etkide bulundugunu gostermektedir. Elde edilen yiiksek t-
istatistigi, bu iliskinin hem ekonomik hem de istatistiksel acidan giiglii oldugunu ortaya
koymaktadir. Sonug olarak biiylimenin kapsayici olmaktan ziyade sermaye ve yiiksek gelir
gruplari lehine gergeklestigini ve BRICS-T iilkeleri icin literatiirde siklikla vurgulanan yapisal
esitsizlik mekanizmalariyla uyumludur. Issizlik oranininda meydana gelen bir birimlik artis gini
katsayisint 0.2976 birim arttirmaktadir. Bu sonug, issizligin artmasinin gelir dagilimi
adaletsizligini arttirdigini gdstermektedir. Issizlik, dzellikle diisiik ve orta gelir gruplarmi
orantisiz bi¢imde etkileyerek gelir dagilimini derinlestirmekte ve gini katsayisinda artiga yol
acmaktadir. Negatif ve giiclii t-istatistigi, LNTUG’ daki artisin uzun donemde gelir dagilimi
iizerinde iyilestirici bir etki yarattigini ortaya koymaktadir Yani turizm gelirlerinde meydana

gelen %1’lik artig gini katsayisim1 0.011404 birim azaltmaktadir. Bu durum gelir dagilimi
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adaletsizliginin azaldigin1 géstermektedir. Bu bulgu, ilgili degiskenin (6rnegin sendikalagma,
kamu harcamalar1 ya da kurumsal kapsayicilik gdstergesi olmasi durumunda) esitsizlik azaltict
bir rol oynadigini ifade edebilmektedir. Dolayisiyla Tsaurai (2022), Kisla ve Berke(2022),
Castilho ve Fuinhas (2025) ile Mehrara ve Shirmohammadi (2019) ¢alismalarini destekleyerek,
turizm sektoriindeki gelismelerin 6zellikle gelismekte olan lilkelerde istihdam artis1 ve bolgesel
gelir hareketliligi yoluyla gelir dagilimi adaletsizligini azaltic1t bir mekanizma olusturdugunu
vurgulamaktadir. Uzun doénem sonuglari birlikte degerlendirildiginde, modelde yer alan tum
aciklayici degiskenlerin yiksek mutlak t-istatistikleri ve %5 anlamlilik diizeyi ile gelir dagilimi
iizerinde kalic1 etkiler yarattigi goriilmektedir. Ozellikle KBG’nin pozitif ve giiclii etkisi,
BRICS-T ulkelerinde ekonomik biylimenin uzun donemde gelir dagilimi adaletsizligini
arttirdigina iligkin literatiirle tutarlidir. Bu durum, biiylimenin niteliginin ve yeniden dagitim
mekanizmalarinin  zayifliginin  gelir dagilimi adaletsizligini artirici bir rol oynadigini
gostermektedir. Tablo 9’da ise Panel ARDL/PMG Tahmincisi ile Elde Edilen Kisa Dénem
Katsayilar1 gosterilmektedir.

Tablo 9. Panel ARDL /PMG Tahmincisi ile Elde Edilen Kisa Donem Katsayilari

Degiskenler Katsay1 Standart Hata T-Istatistigi Olasilik Degeri
ECT -1.196073 0.411361 -2.907598 0.0056
AGK(-1) 0.377507 0.321395 1.174587 0.2463
AGK(-2) 0.259600 0.208247 1.246596 0.2190
AGK(-3) 0.074803 0.199958 0.374092 0.7101
ALNTUG 5.203391 3.906137 1.332107 0.1895
ALNTUG(-1) -6.038304 5.700461 -1.059266 0.2951
ALNTUG(-2) 5.481183 5.772931 0.949463 0.3475
ALNTUG(-3) -0.253548 1.445758 -0.175373 0.8616
Ao 0.167030 1.043897 0.160006 0.8736
AIO(-1) -1.476696 1.955999 -0.754958 0.4542
A10(-2) -2.655770 2.144721 -1.238283 0.2220
AIO(-3) 1.913161 1.785789 1.071325 0.2897
AKBG -0.707484 0.392507 -1.802474 0.0782
AKBG(-1) -0.295096 0.333418 -0.885062 0.3808
AKBG(-2) -0.195175 0.342607 -0.569678 0.5717
AKBG(-3) -0.131846 0.084646 -1.557610 0.1263
Cc 84.31576 31.60040 2.668187 0.0106

Tablo 9’daki sonuglar incelendiginde, hata diizeltme teriminin (ECT) katsayisinin -1.196
oldugu ve p-degerinin 0.0056 ile %5 diizeyinde istatistiksel olarak anlamli oldugu
goriilmektedir. Elde edilen bulgular, hata diizeltme teriminin katsayisinin negatif ve istatistiksel
olarak anlamli oldugunu ve bunun degigkenler arasinda uzun dénemli denge iliskisinin varligini
ortaya koymaktadir. Ayrica katsayinin mutlak degerce 1’den biiylik olmasi, kisa donem

sapmalariin bir donemden kisa siirede dengeye geri dondiigiinii, yani uyum hizinin oldukga
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yiiksek oldugunu gostermektedir. GK’nin gecikmeli degerleri kisa donemde istatistiksel olarak
anlamli degildir. Analiz sonuglarina goére, LNTUG ve IO’nun kisa donem katsayilar
istatistiksel olarak anlamli bulunmamistir. Bu durumda degiskenlerin etkisi daha ¢ok uzun
donemde ortaya c¢ikmaktadir. A(KBG) degiskeni %10 anlamlilik diizeyinde negatif etkiye
sahiptir. Bu durum, KBG’deki artislarin kisa vadede GK iizerinde gecici bir baski
olusturabildigini gostermektedir. Sabit terim (C) pozitif ve anlamlidir. Genel olarak, kisa
donemde degiskenlerin etkileri sinirli ve istatistiksel olarak zayif iken, uzun dénem iliskiler
giiclii ve belirleyicidir. Asagida yer alan Tablo 10°da ise BRICS-T iilkelerinin tahmin sonuglari
gosterilmektedir.
Tablo 10. Ulke Bazinda Genel Degerlendirme

Degiskenler Katsay1 Standart Hata T-Istatistigi Olasilik Degeri
Brezilya ECT -0.931700 0.056303 -16.54800 0.0005
Ack(1) 0.196770 0.036506 5.390082 0.0125
Ack(-2) 0.678167 0.035125 19.30741 0.0003
Ack(3) 0.119889 0.017327 6.919372 0.0062
ALnTUG 11.05691 2.849428 3.880395 0.0303
AnTuc(1) -2.443354 6.662579 -0.366728 0.7382
AnTuc(2) -4.927024 5.192877 -0.948804 0.4127
AnTuc(-3) 1.851495 4231062 0.437596 0.6913
Aio 2.235429 0.196076 11.40084 0.0014
JAYICTEN 0.762560 0.224276 3.400099 0.0425
Aio(-2) -0.037073 0.142784 -0.259641 0.8119
Aio(-3) -1.539209 0.240195 -6.408152 0.0077
AV -0.253108 0.047074 -5.376861 0.0126
Akse(1) 0.617720 0.077352 7.985858 0.0041
Akec(-2) 1.184107 0.079192 14.95240 0.0006
AkBc(-3) 0.112992 0.020626 5.478245 0.0120
C 70.09205 339.7734 0.206291 0.8498
Rusya Federasyonu ECT -0.212387 0.007629 -27.84108 0.0001
Ack(1) -0.616911 0.025638 -24.06190 0.0002
Ack(-2) -0.499035 0.030415 -16.40775 0.0005
Ack(3) -0.266707 0.030561 -8.727144 0.0032
Acntuc 1.624502 0.258745 6.278398 0.0082
Acntuc(y) 3.428688 1.357364 2.525990 0.0857
Antuc(2) 3.867933 1.245472 3.105596 0.0531
AnTuc(3) 5.320704 0.718344 7.406906 0.0051
Aio 0.264349 0.325600 0.811881 0.4763
JAVICTEN 0.326177 0.293917 1.109757 0.3481
Aio(-2) 0.645918 0.179102 3.606421 0.0366
Aio(-3) 0.037382 0.082998 0.450402 0.6830
Akse 0.089335 0.018377 4.861181 0.0166
Akss(1) 0.205481 0.021220 9.683144 0.0023
Aksc(-2) 0.310329 0.014771 21.00951 0.0002
Akec(-3) 0.099330 0.003369 29.48486 0.0001
C 12.13227 28.36482 0.427722 0.6977
Hindistan ECT -2.065577 0.125003 -16.52423 0.0005
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Ack(1) 0.893670 0.092219 9.690783 0.0023
Ack(-2) 0.732093 0.053494 13.68557 0.0008
Ack(3) 0.609084 0.020935 29.09404 0.0001
Acntuc 21.77920 55.78056 0.390444 0.7223
Acntuc -34.06669 81.55711 -0.417704 0.7043
AnTuc(2) 33.73622 93.00396 0.362740 0.7408
AinTuc(3) -2.762384 69.82062 -0.039564 0.9709
Aio 2.833035 7.718220 0.367058 0.7379
JAVICTEN -11.18696 12.38682 -0.903134 0.4330
Aro(-2) -12.41114 30.76344 -0.403438 0.7137
Aio(3) 10.58425 37.06220 0.285581 0.7938
Akse -2.120042 0.120544 -17.58729 0.0004
Aksc(1) -1.030809 0.175775 -5.864357 0.0099
Akec(-2) -0.998998 0.210445 -4.747084 0.0177
Aksc(-3) -0.359588 0.204392 -1.759302 0.1768
C 127.2205 624.5043 0.203714 0.8516

Cin ECT -1.299374 0.052497 -24.75140 0.0001
Ack(1) 0.665731 0.017106 38.91729 0.0000
Ack(2) 0.377826 0.017457 21.64375 0.0002
Ack(-3) 0.499968 0.046831 10.67603 0.0018
ALnTUG 1.406097 0.101034 13.91711 0.0008
AnTuc(1) 1.299908 0.070429 18.45687 0.0003
AnTuc(-2) 1.339389 0.090984 14.72118 0.0007
AnTuc(3) 0.382956 0.049554 7.728015 0.0045
Aio -3.503701 6.584429 -0.532119 0.6315
JAYICTEN 1.407510 3.668131 0.383713 0.7268
Aio(-2) -4.621241 1.212336 -3.811849 0.0317
Aio(-3) 1.722161 1.513795 1.137645 0.3379
AV -1.112204 0.098664 -11.27270 0.0015
Aksc(-1) -0.613813 0.038034 -16.13862 0.0005
AkBsc(-2) -0.861126 0.012169 -70.76541 0.0000
Akec(-3) -0.346969 0.008394 -41.33354 0.0000
C 80.02710 302.0150 0.264977 0.8082
Giiney Afrika ECT -2.605397 0.045894 -56.76959 0.0000
Ack(1) 1.473681 0.028052 52.53326 0.0000
Ack(-2) 0.509532 0.019294 26.40872 0.0001
Ack(3) -0.701011 0.012682 -55.27611 0.0000
Acntuc -4.346760 0.390137 -11.14161 0.0015
Acntuc(n -3.598068 0.505042 -7.124293 0.0057
AnTuc(2) -0.926358 0.441972 -2.095966 0.1271
AinTuc(3) -4.506700 0.897536 -5.021194 0.0152
Aio -2.303978 0.092592 -24.88305 0.0001
JAVICTEN -0.207882 0.090391 -2.299812 0.1050
Aio(-2) 1.724841 0.048116 35.84779 0.0000
Aio(-3) 0.482427 0.082253 5.865166 0.0099
AV -1.279179 0.031724 -40.32241 0.0000
Akss(1) -1.353194 0.030206 -44.79885 0.0000
Akec(-2) -0.709023 0.025938 -27.33492 0.0001
AkBsc(-3) -0.186285 0.009186 -20.27910 0.0003
C 211.9986 220.2200 0.962667 0.4067
Tiirkiye ECT -0.062005 0.012370 -5.012583 0.0153
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Ack(1) -0.347902 0.069006 -5.041638 0.0150
Ack(-2) -0.240985 0.063010 -3.824563 0.0315
Ack(3) 0.187593 0.090535 2.072045 0.1300
Acntuc -0.299596 0.869112 -0.344715 0.7531
AcnTuc(1) -0.850302 0.633283 -1.342689 0.2719
AnTuc(2) -0.203059 1.183368 -0.171594 0.8747
AinTuc(3) -1.807357 0.573983 -3.148798 0.0513
Ao 1.477047 0.126044 11.71846 0.0013
JAVICTEN 0.038417 0.137069 0.280277 0.7975
Aro(-2) -1.235924 0.122294 -10.10621 0.0021
Aio(3) 0.191952 0.133500 1.437838 0.2460
Akse 0.430291 0.018753 22.94495 0.0002
Aksc(1) 0.404041 0.025136 16.07414 0.0005
Akec(-2) -0.096342 0.015011 -6.417897 0.0077
Aksc(-3) -0.110553 0.002398 -46.10454 0.0000
C 4.424105 47.66297 0.092821 0.9319

Tablo 10°daki sonuglara gore, Brezilya icin hata diizeltme katsayisinin (ECM=-0.9317 ve
p<0.05) negatif ve istatistiksel olarak anlamli olmasi, degiskenler arasinda uzun dénemli bir
esbiitiinlesme iliskisinin bulundugunu dogrulamaktadir. Katsaymin mutlak degeri 1’e oldukca
yakindir. Bu durum kisa donem sapmalarinin biiyiik 6l¢iide bir donem igerisinde giderildigini
gostermektedir. Bu sayede sistem dengeye hizli bir bi¢imde geri donmektedir. Brezilya’da
turizm sektoriinilin belirli bolgelerde yogunluk gostermesi, kayit dist istihdamin yayginligi ve
turizm gelirlerinin gelir dagilimina etkisinin toplumun tiim kesimlerine esit yansimamasina
neden olmus olabilir. Rusya i¢in hata diizeltme katsayisinin (ECM=-0.2123 ve p<0.05) olmasi,
uzun donem dengenin varligini dogrulamaktadir. Bununla birlikte kisa donem uyum hiz1 goérece
yavastir. Bu durum soklarin gelir dagilimi iizerindeki etkisinin zamanla ortadan kalktigini
gostermektedir. Rusya’da turizm sektoriiniin ekonomi igerisindeki paymnin enerji sektoriine
kiyasla smirlt kalmasi, turizm gelirlerinin gelir dagilimi {izerinde giiglii ve kapsayici bir etki
olusturamamasina neden olabilir. Hindistan i¢in hata diizeltme katsayisininn (ECM= -2.0655
ve p<0.05) olmasi sistemin uzun donem dengesine oldukga hizli bir bigcimde geri dondiigiini
gostermektedir. Hata diizeltme teriminin katsayisinin mutlak degerinin 1’den biiylik olmasi,
kisa donem sapmalarinin bir donemden daha kisa siirede giderildigine isaret etmektedir.
Hindistan’da niifusun biiyiik olmasi, informel sektoriin yayginligi ve yapisal gelir dagiliminin
derinligi, turizm gelirlerinin gelir dagilimi iizerindeki etkisinin sinirli kalmasina neden
olabilmektedir. Cin i¢in hata diizeltme katsayisinin (ECM= -1.2993 ve p<0.05) olmasi, kisa
donem sapmalarinin hizli bicimde ortadan kalktigin1 gostermektedir. Bu durum sistemin giiclii
bir denge mekanizmasia sahip oldugunu gostermektedir. Cin’de turizm gelirlerinin kiy1

bolgelerinde yogunlasmasi ve hizli ekonomik biiylimenin bolgesel farkliliklart artirmasi, gelir

15



ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

dagilimi {izerindeki etkinin homojen olmamasina neden olabilmektedir. Giiney Afrika i¢in hata
diizeltme katsayisinin (ECM=-2.6053 ve p<0.05) olmasi, olduk¢a yiiksek bir uyum hizina isaret
etmektedir. Sonug olarak kisa dénem soklar1 hizli bir bigimde ortadan kalkmaktadir. Gliney
Afrika’da tarihsel ve yapisal esitsizlikler ile isgiicii piyasasindaki segmentasyon, turizm
gelirlerinin gelir dagilimi lizerindeki etkisini lilke 6zelinde farklilagtirmis olabilir. Tiirkiye icin
hata diizeltme katsayisinin (ECM= -0.0620 ve p<0.05) olmas1 nedeniyle uzun dénemli iliski
varligini siirdiirmektedir. Uyum hiz1 diger iilkelere kiyasla daha diistiktiir. Bu durumda ise kisa
donem soklar1 dengeye doniis siirecinde daha uzun siirmektedir. Tirkiye’de ise turizm
sektoriinlin emek yogun yapisi ve bolgesel kalkinmaya katkisi uzun déonemde gelir dagilimin
adaletsizligini azaltici bir potansiyel tasimaktadir. Turizm gelirlerinin belirli bolgelerde
yogunlagmasi etkinin sinirli kalmasina neden olabilmektedir. Genel olarak tiim tilkelerde hata
diizeltme katsayisinin negatif ve istatistiksel olarak anlamli olmasi, degiskenler arasinda uzun
donemli bir iliski varligmmi gostermektedir. Gelir dagilimi makroekonomik degiskenlerle
birlikte uzun dénemde dengeye yonelmektedir.

3.Sonug ve Oneriler

Ekonomik biiylimenin ve kalkinmanin 6nemli bir unsuru olarak degerlendirilen turizm sektorti,
tilkelerin istihdam yaratma, doviz geliri saglama ve bolgesel kalkinmayi desteklemede kritik
bir ara¢ olarak kabul edilmektedir. Bu sebeple makroekonomik biiylimeye de katki
saglamaktadir. Turizm sektori tilkelerin gelir dagilim1 agisindan da 6nemli bir etkiye sahiptir.
Literatiirde turizmin gelir dagilimi iizerindeki etkisi lizerine yapilan ¢aligmalar, cesitli iilke
gruplarinda farkli sonucglar vermektedir. Literatiir incelemesinde turizm faaliyetleri bazi iilke
gruplarinda gelir dagilimi adaletini azaltic1 etkiye sahipken, bazi iilkelerde ise artirici etkiye
sahiptir. Karma sonuclar veren calismalarda literatiirde mevcut durumdadir. Issizlik orani, kisi
basina diigen gelir gibi makroekonomik degiskenlerde gelir dagilimi iizerinde etkili olmaktadir.
Bu nedenle ¢alismada 2000-2024 donemine ait yillik veriler kullanilarak Panel ARDL/ PMG
(Pooled Mean Group) (Havuzlanmig Ortalama Grup) yontemine dayali panel veri analizi
gergeklestirilmistir. Analiz kapsaminda BRICS-T iilke gruplarinda (Brezilya, Rusya, Hindistan,
Cin, Giliney Afrika ve Tirkiye) turizmin gelir dagilimina etkisi incelenmistir. Analiz
sonuglarina gore, Turizm Gelirleri gelir dagilimi adaletsizligini azaltmaktadir. Kisi basina
diisen gelir ve issizlik orani gelir dagilimi adaletsizligini artirmaktadir. Bu durum
makroekonomik istikrarin ve kapsayici biiyiime politikalarinin dnemini ortaya koymaktadir.

BRICS-T iilkelerinde turizm sektorii uzun donemde kapsayict bir biiyiime mekanizmasi
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olusturarak turizm sektorii uzun dénemde gelir dagilimi adaletsizligini azaltict bir potansiyel
tagimaktadir.

Analiz sonuglaria gore, Turizm gelirlerinin belirli bolgelerde ve belirli sermaye gruplarinda
yogunlasmasinin oniine gecilerek kiigiik ve orta 6lgekli isletmeler sektore dahil edilmelidir.
Kiiciik ve orta dlcekli turizm isletmeleri(KOBI’ler) desteklenmeli ve bu sayede sektdriin
kapsayiciligi artirilmalidir. Sektérde emegin yogun oldugu alanlar tesvik edilmelidir. Turizm
gelirlerinin belirli sermaye gruplarinda yogunlagsmasini onleyici diizenlemeler yapilmalidir.
Turizm sektoriinde istihdamin niteligi de gelir dagilimi acgisindan belirleyici bir unsurdur.
Diisiik ticret ve giivencesiz istihdam sektoriin gelir dagilimi adaletsizliginin azaltici etkisini
zayiflatmaktadir. Bu nedenle asgari iicret politikalari, kayit disiligin azaltilmasi ve mesleki
egitim programlari ile turizm sektdriine katilim saglanmalidir. Ozellikle gengler ve kadinlar igin
olusturulacak istihdam politikalar1 gelir dagiliminin daha dengeli bir yapiya kavusmasina
olanak saglayacaktir. Ayrica ekonomik biiylimenin sermaye yogun sektorlerde yogunlagmasi,
gelir dagilimin1 bozabilmektedir. Bu durum turizmin olumlu etkisini sinirlayabilmektedir.
Dolayistyla turizm politikalarinin sanayi, istihdam ve sosyal politikalar ile koordineli bigimde
yuritilmesi gerekmektedir.

Sonu¢ olarak turizm sektdrii uygun politikalarla desteklendigi takdirde gelir dagilimi
adaletsizliginin azaltilmasina katki saglayacak potansiyele sahiptir. Bu potansiyelin hayata
gegcirilebilmesi, turizm politikalarinin biiylime odakli yaklagiminin Otesine gecerek aym
zamanda dagilim odakli bir perspektifle tasarlanmasina baglidir. Turizm gelirlerinin belirli
bolgelerde ve sermaye gruplarinda yogunluk gdstermesi, sektoriin gelir dagilimi adaletsizligini
azaltic1 etkisini siirlayabilmektedir. Bu baglamda turizm yatirimlarinin bolgesel kalkinma
stratejileriyle uyumlu bi¢imde yoOnlendirilmesi ve az gelismis bolgelerde alternatif turizm
tirlerinin (kirsal turizm, kiltiir turizmi gibi) desteklenmesi 6nem arz etmektedir. Turizmin
kapsayict bliylimeye katki saglayabilmesi icin sektorel gelirlerin genis toplumsal kesimlere
yayilmasini saglayacak biitiinciil bir politika ¢ergevesine ihtiya¢ duyulmaktadir.
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Abstract

This paper analyses the relationship between vocational training, lifelong learning, and the
alignment of education with labour market needs in Romania after its accession to the European
Union, with a focus on the green transition. Using secondary data from Eurostat, OECD, and
the European Commission, the study highlights persistent structural gaps in skills, adult
learning participation, and education—employment matching. The results show that Romania’s
capacity to support the green transition is constrained by limited adaptability of the workforce
and weak institutional coordination between education systems and labour market demands.
The paper argues that strengthening vocational education and training, expanding lifelong
learning, and improving policy coherence are essential conditions for achieving sustainable
competitiveness.

Keywords: vocational training; lifelong learning; labour market alignment; green transition;

human capital; Romania; skills mismatch; sustainable development
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ELLAGIK ASIT, SICANLARDA KETAMIN iLE INDUKLENEN
KARDIYOTOKSISITE MODELINDE MMP7 EKSPRESYONUNU BASKILAR
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OZET

Fensiklidin tlrevi olan ketamin, esas olarak kisa siireli cerrahi islemlerde kullanilan dissosiyatif
anestezik olarak bilinir. Matriks metalloproteinaz 7 (MMP7), diger adiyla matrilizin-1, diger
MMP ailesi iiyeleriyle birlikte hiicre dist matriks bilesenlerinin parcalanmasinda ve ¢esitli
sitokinlerin ve biiyiime faktorlerinin aktivasyonunda rol oynayan, ¢inko ve kalsiyum bagiml
bir endopeptidazdir. Bu ¢alismada antioksidan etkili bir polifenol olan ellagik asitin, sicanlarda
ketamin ile indiiklenen kalp hasarinda MMP7 ekspresyonu lizerine etkisinin ortaya koyulmasi
amaclandi. Calismada 28 adet Wistar albino 1rki erkek sigan kullanildi. Deney siiresi (7 giin)
boyunca kontrol grubundaki si¢anlara (n=7) 0.5 ml misir yag1 oral yolla verildi. Ketamin
grubundaki sicanlara (n=7) c¢alismanin 7. giiniinde, sedasyon olusturulmasini takiben her 10
dakikada bir 3 saat boyunca 60 mg/kg ketamin intraperitoneal (i.p.) yolla uygulandi. Ellagik
asit grubundaki sicanlara (n=7) 10 mg/kg ellagik asit oral gavaj yoluyla 7 giin boyunca verildi.
Ketamin+ellagik asit grubundaki si¢anlara (n=7) oral gavaj yoluyla 10 mg/kg ellagik asit 7 giin
boyunca verildi. Son ellagik asit uygulamasindan sonra siganlara her 10 dakikada bir 3 saat
boyunca 60 mg/kg ketamin i.p. yolla uygulandi. Son ketamin uygulamasindan sonra toplanan
kalp dokularinda MMP7 proteinin ekspresyon seviyeleri, Western blot analizi kullanilarak
belirlendi. Ketamin grubunda MMP7 protein ekspresyon seviyesinin kontrol grubuna kiyasla
anlamli olarak arttigi gozlendi (P<0.05). Ketamintellagik asit grubunda MMP7 protein
ekspresyon seviyelerinin ketamin grubuna kiyasla anlamli olarak azaldig1 gézlendi (P<0.05).
Bu bulgular, ketamin ile induklenen kardiyak hasarda artan MMP7 ekspresyonunun ellagik asit
uygulamasiyla azaltilabildigini; bu dogrultuda ellagik asidin kalp hasarinin tedavisinde
kullanilabilecek potansiyel bir ajan olabilecegini ve MMP7’nin iyilesmenin saglanmasinda
terapotik bir hedef olarak degerlendirilebilecegini ortaya koydu.

Anahtar Kelimeler: Ketamin, ellagik asit, kardiyotoksisite, MMP7

ELLAGIC ACID SUPPRESSES MMP7 EXPRESSION IN A KETAMINE-INDUCED
CARDIOTOXICITY MODEL IN RATS
ABSTRACT

Ketamine, a derivative of phencyclidine, is mainly known as a dissociative anaesthetic used in

short-term surgical procedures. Matrix metalloproteinase 7 (MMP7), also known as matrilysin-
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1, is a zinc- and calcium-dependent endopeptidase that plays a role, alongside other members
of the MMP family, in degrading extracellular matrix components and activating various
cytokines and growth factors. In this study, it was aimed to determine the effect of ellagic acid,
an antioxidant polyphenol, on MMP7 expression in ketamine-induced cardiac injury in rats.
Twenty-eight male Wistar albino rats were used in the study. During the experimental study (7
days), the rats in the control group (n=7) were administered 0.5 ml of corn oil orally. The rats
in the ketamine group (n = 7) received 60 mg/kg of ketamine intraperitoneally (i.p.) every 10
minutes for 3 h following sedation on the seventh day of the study. The rats in the ellagic acid
group (n =7) were given 10 mg/kg of ellagic acid via the oral gavage method for 7 days. The
rats in the ketamine+ellagic acid group (n = 7) were given 10 mg/kg of ellagic acid via the oral
gavage method for 7 days. After the final ellagic acid administration, the rats were administered
60 mg/kg of ketamine i.p. every 10 min for 3 h. Expression levels of MMP7 protein in heart
tissues collected after the final ketamine administration were determined using Western blot
analysis. The expression of the MMP7 protein in the ketamine group increased significantly
compared to the control group (P<0.05). Compared to the ketamine group, MMP7 protein
expression decreased significantly in the ketamine+ellagic acid group (P<0.05). These findings
demonstrate that the administration of ellagic acid can reduce increased MMP7 expression in
ketamine-induced cardiac injury; accordingly, ellagic acid may serve as a potential agent for
the treatment of cardiac injury, and MMP7 could be considered a potential therapeutic target to
promote healing.

Keywords: Ketamine, ellagic acid, cardiotoxicity, MMP7
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.. L
guZ Eafastlrmamn amaci ortaokul Ogrencilerine yonelik fen bilimleri baglaminda dijital
okuryazarlik yeterlik algilarin1 6lgmeye yonelik gecerli ve giivenilir bir 6lgme araci
gelistirmektir. Arastirmada nicel arastirma yoOntemlerinden tarama modeli kullanilmistir.
Arastirmanin ¢alisma gruplari, 2024-2025 egitim-6gretim yilinda Ankara ilinde okuyan 670
ortaokul dgrencisinden olusmaktadir. Olgegin yap1 gecerligini incelemek iizere Agimlayici
Faktor Analizi (AFA) ve Dogrulayici Faktor Analizi (DFA) yontemlerinden yararlanilmistir.
AFA ve DFA analizlerini 670 ortaokul dgrencisi olusturmaktadir. Ogrenciler arastirmaya
goniilliilik esasina gore katilmistir. Olgek gelistirme siirecine iliskin veriler, goniillii
katilimcilardan elde edilen yanitlar dogrultusunda olusturulmustur. Verilerin AFA i¢in
uygunlugunu belirlemek amaciyla gerceklestirilen analizlerde Kaiser-Meyer-Olkin (KMO)
degeri 0,906 Bartlett kiiresellik testi sonucu ise ¥*=5684,224; sd=561; p<,001 bulunmustur.
Yapilan AFA  sonucuna gore Olgek; " Dijital Giivenlik ve Elestirel Degerlendirme",
"Uygulamali Dijital Beceri", "Etik ve Iletisimsel Dijital Tutum" olarak adlandirilan ii¢ faktor
icermektedir. Olgegin agikladigi toplam varyans %34,257 ve i¢ tutarlilik (alpha) 6l¢iimii 0,865
dir. AFA sonucu o6lgegin 3 faktorlii oldugu ortaya konmus DFA ile dogrulanmistir . DFA
sonuglari, modelin iyi diizeyde uyum sagladigini ortaya koymustur. Model uyum indeksleri
incelendiginde; X*/sd=2,729, GF1=0,932, AGF1=0,915, RMR =0,055, TLI =0,888 CFI=0,902
olarak elde edilmistir. Bu degerler, dlgegin yapr gecerliginin yeterli diizeyde oldugunu ve
onerilen ti¢ faktorlii modelin dogrulandigini gostermektedir. Nihai olarak gelistirilen Dijital
Okuryazarlik Olgegi’nin 3 faktdr ve 21 maddeden olustugu belirlenmistir. Elde edilen bulgular,

gelistirilen bu Olcegin ortaokul ogrencilerinin fen bilimleri dersi baglamindaki dijital

! Bu galisma birinci yazarin ikinci yazar danismanhiginda yaptig1 yiiksek lisans tezinden alinmistir.
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okuryazarlik diizeylerini gecerli ve giivenilir bi¢imde 6lgebilecek bir ara¢ oldugunu ortaya
koymaktadir.

Anahtar Kelimeler: Dijital okuryazarlik, ol¢ek gelistirme, ortaokul 6grencileri, fen bilimleri
dersi, gegerlik, giivenilirlik.

DEVELOPMENT OF A DIGITAL LITERACY SELF-EFFICACY SCALE IN THE
CONTEXT OF SCIENCE EDUCATION FOR MIDDLE SCHOOL STUDENTS
ABSTRACT

The aim of this study is to develop a valid and reliable measurement tool to assess middle school
students’ perceptions of digital literacy self-efficacy in the context of science education. In the
study, the survey model, one of the quantitative research methods, was employed. The study
group consisted of 670 middle school students studying in Ankara during the 2024-2025
academic year. In order to examine the construct validity of the scale, Exploratory Factor
Analysis (EFA) and Confirmatory Factor Analysis (CFA) were conducted. The participants
included in both the EFA and CFA consisted of 670 middle school students. Students
participated in the study on a voluntary basis. The data related to the scale development process
were obtained from the responses of voluntary participants. In the analyses conducted to
determine the suitability of the data for EFA, the Kaiser-Meyer-Olkin (KMO) value was found
to be 0.906, and Bartlett’s test of sphericity result was y*=5684.224; df=561; p<.001. According
to the EFA results, the scale consisted of three factors, namely “Digital Security and Critical
Evaluation,” “Applied Digital Skills,” and “Ethical and Communicative Digital Attitudes.” The
total variance explained by the scale was 34.257%, and the internal consistency coefficient
(Cronbach’s alpha) was 0.865. The EFA results revealed a three-factor structure, which was
later confirmed by CFA. The CFA findings indicated that the model showed a good level of fit.
When the model fit indices were examined, the values were found as y*/df=2.729, GF1=0.932,
AGFI=0.915, RMR=0.055, TLI=0.888, and CFI=0.902. These values indicate that the construct
validity of the scale is at an acceptable level and that the proposed three-factor model was
confirmed. As a result, the final version of the Digital Literacy Scale was determined to consist
of 3 factors and 21 items. The findings demonstrate that this scale is a valid and reliable
instrument for measuring middle school students’ digital literacy levels in the context of science
courses.

Keywords: Digital literacy, scale development, middle school students, science education,

validity, reliability.
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FEN BiLGiSi OGRETMEN ADAYLARININ OGRETMENLIK UYGULAMASI
SURECINE ILiSKIN DENEYIMLERININ INCELENMESI
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OZET

Bu ¢alismanin amaci, fen bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasi siirecine iligskin
deneyimlerini, karsilastiklar1 giigliikleri ve bu siirecin mesleki gelisimlerine katkilarinm
incelemektir. Arastirma, nitel arastirma yaklasimlarindan durum c¢aligmasi desenine gore
yuritilmistir. Calisma grubunu, 2025-2026 egitim 6gretim yilinda Ankara’da bir devlet
iiniversitesinde 6grenim gérmekte olan 4. smif fen bilgisi 6gretmenligi 6grencileri arasindan
amagli 6rnekleme yontemiyle secilen 10 6gretmen aday1 olusturmaktadir. Veriler, aragtirmacilar
tarafindan gelistirilen yar1 yapilandirilmis goriisme formu aracilifiyla toplanmis ve igerik
analizi yontemiyle ¢oziimlenmistir. Elde edilen bulgular, 6gretmen adaylarinin 6gretmenlik
uygulamasi siirecini genel olarak mesleki gelisim agisindan 6nemli ve gerekli bir deneyim
olarak degerlendirdiklerini gostermektedir. Bununla birlikte, sinif yonetimi, zaman yo6netimi,
Ogrenci seviyesine uygun anlatim yapma ve teori ile uygulama arasindaki uyumsuzluk gibi
cesitli giicliiklerle karsilastiklar1 belirlenmistir. Ogretmen adaylari, uygulama 6gretmenlerinin
rehberliginin siirecin niteligini dogrudan etkiledigini vurgulamislardir. Ayrica bu siirecin,
ogretmen adaylarinin 6zgiivenlerini artirdigi, meslege yonelik farkindalik kazandirdigi ve
ogretim siirecine iliskin becerilerini gelistirdigi ifade edilmistir. Sonug olarak, 6gretmenlik
uygulamasi siirecinin daha etkili yiiriitiilebilmesi i¢in {iniversite-okul 1is birliginin
giiclendirilmesi, uygulama o6gretmenlerinin daha etkin rehberlik saglamasi ve Ogretmen
adaylarina uygulama oncesinde daha fazla hazirlik imkani sunulmasi 6nerilmektedir.

Anahtar Kelimeler: Ogretmenlik uygulamas, fen bilgisi 6gretmen adaylar1, durum galismasi,
mesleki gelisim, nitel arastirma.

EXAMINING PRE-SERVICE SCIENCE TEACHERS’ VIEWS ON THE USE OF
DIGITAL MATERIALS IN SCIENCE TEACHING
ABSTRACT

The aim of this study is to examine pre-service science teachers’ views on the use of digital
materials in science teaching, including their perceived benefits, limitations, and self-efficacy

levels in this area. The study was conducted using a qualitative case study design. The
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participants consisted of 10 fourth-year pre-service science teachers studying at a public
university in Ankara during the 2025-2026 academic year, selected through purposive
sampling. The data were collected through semi-structured interviews and analyzed using
content analysis. The findings indicated that pre-service teachers consider digital materials as
effective tools that support learning in science education. Participants stated that digital
materials help concretize abstract concepts, attract students’ attention, and increase learning
motivation. However, technical infrastructure limitations, difficulties in selecting and preparing
appropriate materials, and inadequacies in teacher competencies were identified as significant
challenges. Additionally, participants emphasized the need for more practice-oriented training
on digital material use. In conclusion, it is recommended to increase practice-based training
aimed at improving digital pedagogical competencies in teacher education programs and to
support pre-service teachers in developing their skills in this area.

Keywords: Digital materials, science teaching, pre-service teachers, qualitative research, case
study.

GIRIS

Ogretmen yetistirme siirecinde Ogretmenlik uygulamasi, 6gretmen adaylarmin kuramsal
bilgilerini ger¢ek sinif ortaminda deneyimleyerek mesleki yeterliklerini gelistirdikleri temel
bilesenlerden biridir. Bu siire¢, 6gretmen adaylarinin 6gretim siirecini planlama, sinif yonetimi,
ogrenciyle etkilesim kurma ve Ogrenme ortamlarini diizenleme gibi mesleki becerileri
uygulama firsati bulduklari bir 6grenme alani olarak degerlendirilmektedir (Darling-Hammond,
2006). Nitekim Ogretmenlik uygulamasi, 6gretmen adaylarinin mesleki kimlik gelisimini
destekleyen ve teori ile uygulama arasindaki bagi kurmalarina yardimci olan kritik bir asama
olarak tanimlanmaktadir (Korthagen, Loughran, & Russell, 2006).

Ogretmenlik uygulamas: siireci ayn1 zamanda dgretmen adaylarinin 6z yeterlik algilarinin
gelisiminde 6nemli bir rol oynamaktadir. Ogretmen adaylari, ger¢ek sinif ortamlarinda
karsilastiklar1 deneyimler araciligiyla o6gretmenlik meslegine iliskin algilarmi yeniden
yapilandirmakta ve mesleki becerilerini gelistirmektedirler (Tschannen-Moran & Hoy, 2001).
Ancak bu siire¢ her zaman sorunsuz ilerlememekte; 6gretmen adaylari 6zellikle sinif yonetimi,
zaman yonetimi ve 0grenci seviyesine uygun ogretim yapma konularinda gesitli giicliiklerle
karsilasabilmektedir (Ronfeldt, & Reininger, 2012).

Fen bilgisi Ogretmenligi baglaminda Ogretmenlik uygulamasi siireci daha da Onem
kazanmaktadir. Fen Ogretimi; deneysel siireclerin  yonetimi, soyut kavramlarin

somutlagtirtlmast  ve ogrencilerin  aktif katilimim1  gerektiren O6grenme ortamlarinin
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olusturulmasini icermektedir (National Research Council, 2012). Bu nedenle fen bilgisi
Ogretmen adaylarinin 6gretmenlik uygulamasi siirecinde yasadiklart deneyimler, onlarin
mesleki yeterliklerinin gelisiminde belirleyici bir rol oynamaktadir.
Ote yandan dgretmenlik uygulamasinin etkililigi, yalnizca dgretmen adayma bagl olmayip;
uygulama 6gretmeninin rehberligi, okul ortam1 ve tiniversite ile okul arasindaki is birligi gibi
faktorlerden de etkilenmektedir. Nitekim etkili bir mentorluk siirecinin 6gretmen adaylarinin
mesleki gelisimini destekledigi ve uygulama siirecinin niteligini artirdigi belirtilmektedir
(Hobson, Ashby, Malderez, & Tomlinson, 2009).
Literatiir incelendiginde 6gretmenlik uygulamasinin 6gretmen adaylarinin mesleki gelisimine
onemli katkilar sagladigi goriilmekle birlikte, O6gretmen adaylarinin bu siirece iliskin
deneyimlerinin derinlemesine incelenmesine yonelik c¢aligmalarin sinirlt oldugu dikkat
cekmektedir. Ozellikle fen bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasi siirecinde
karsilastiklar1 giicliiklerin, aldiklar1 rehberligin ve bu siirecin mesleki gelisimlerine etkilerinin
nitel bir bakis acisiyla ele alinmas1 6nem tagimaktadar.
Ogretmenlik uygulamas1 siireci, d6gretmen adaylarmin mesleki gelisiminde kritik bir rol
oynamasina ragmen, bu siirecin niteligi ve etkililii O0gretmen adaylarinin yasadiklar
deneyimlere bagl olarak degisebilmektedir. Ozellikle 6gretmenlik uygulamasi siirecinde
karsilagilan giicliikkler, uygulama 6gretmenlerinden alinan rehberlik destegi ve bu siirecin
ogretmen adaylarinin mesleki gelisimlerine katkisi literatiirde 6nemli bir arastirma alani olarak
ele alinmaktadir (Hobson et al., 2009).
Bu arastirmanin problem ciimlesi: “Fen bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasi
stirecine iliskin deneyimleri ve bu siirecin mesleki gelisimlerine etkileri nasildir? ” seklindedir.
Bu arastirmanin problem cilimlesi temelinde asagidaki alt problemlere yer verilmistir:
1. Fen  bilgisi 0Ogretmen adaylart Ogretmenlik  uygulamasi  siirecini  nasil
degerlendirmektedir?
2. Ogretmen adaylarmin &gretmenlik uygulamasi siirecinde karsilagtiklar1  baslica
giicliikler nelerdir?
3. Ogretmen adaylar1 uygulama siirecinde aldiklar1 rehberlik ve destegi nasil
degerlendirmektedir?
4. Ogretmenlik uygulamasi siireci Ogretmen adaylarmin mesleki gelisimlerini nasil
etkilemektedir?

5. Ogretmen adaylarinin 6gretmenlik uygulamasi siirecine yonelik dnerileri nelerdir?
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Bu aragtirmanin amaci, fen bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasi siirecine
iligkin deneyimlerini, karsilastiklart giicliikleri, aldiklar1 rehberlik destegini ve bu siirecin
mesleki gelisimlerine katkilarini nitel bir bakis agisiyla incelemektir.

YONTEM

Arastirma Deseni

Bu arastirma, fen bilgisi Ogretmen adaylarinin 6gretmenlik uygulamasi siirecine iliskin
deneyimlerini derinlemesine incelemeyi amagladigindan, nitel aragtirma yaklagimlarindan
durum caligmasi (case study) desenine gore yiiriitiilmiistiir. Durum ¢alismasi, belirli bir olgunun
kendi dogal baglami igerisinde ayrintili ve ¢ok yonlii olarak incelenmesine olanak saglayan bir
arastirma yaklagimidir (Yildirim & Simsek, 2018). Bu dogrultuda aragtirmada ele alinan durum,
ogretmen adaylarinin 6gretmenlik uygulamasi siirecine iligkin deneyimleridir.

Calisma Grubu

Arastirmanin c¢aligma grubunu, 2025-2026 egitim Ogretim yilinda Ankara’da bir devlet
iiniversitesinin fen bilgisi Ogretmenligi programinda Ogrenim goérmekte olan 4. sif
diizeyindeki 10 Ogretmen adayr olusturmaktadir. Katilimeilar, amacgli 6rnekleme
yontemlerinden &lgiit drnekleme teknigi kullanilarak belirlenmistir. Olgiit olarak, katilimcilarn
ogretmenlik uygulamas: dersini aktif olarak yiiriitiiyor olmalar1 esas alinmigtir. Olgiit olarak,
katilimcilarin 6gretmenlik uygulamasi dersini yiiriitiiyor olmalar1 ve fen 6gretiminde dijital
materyal kullanimina iliskin deneyime sahip olmalar1 esas alinmistir. Amagli 6rnekleme,
aragtirmanin amacima uygun ve bilgi bakimindan zengin durumlarin seg¢ilmesine olanak
saglamaktadir (Patton, 2015). Katilimeilarin kimlik bilgileri gizli tutulmus ve analiz siirecinde
01, 02, ..., 010 seklinde kodlanmustir.

Veri Toplama Araci

Arastirma verileri, arastirmacilar tarafindan gelistirilen yar1 yapilandirilmis goriisme formu
aracilifiyla toplanmistir. Yar1 yapilandirilmis goriismeler, katilimcilarin deneyimlerini kendi
bakis acilariyla ifade etmelerine olanak saglayan esnek veri toplama araglaridir (Yildirm &
Simsek, 2018).

Goriisme formu hazirlanirken ilgili literatiir incelenmis ve arastirmanin amaci dogrultusunda
acik uglu sorular olusturulmustur. Hazirlanan formun kapsam gegerligini saglamak amaciyla
fen egitimi alaninda uzman iki 6gretim tiyesinin goriisiine basvurulmus ve gerekli diizenlemeler

yapilmistir.
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Veri Toplama Siireci
Arastirma verileri, 2025-2026 egitim Ogretim yili igerisinde yiiz yiize gergeklestirilen
goriigsmeler yoluyla toplanmistir. Gorlismeler katilimeilarin  gontlliiliigii esas alinarak
gergeklestirilmis ve her bir goriisme yaklagik 20-25 dakika stirmiistiir. Katilimcilarin izni
dogrultusunda goriismeler ses kaydi ile kayit altina alinmis ve daha sonra yazili metne
dontstiirilmiistiir. Ayrica veri kaybin1 onlemek amaciyla goriisme sirasinda arastirmaci
tarafindan notlar tutulmustur.
Veri Analizi
Arastirma verileri, igerik analizi yontemi kullanilarak ¢6ziimlenmistir. icerik analizi siirecinde
veriler sistematik bir sekilde incelenmis ve anlamli kategorilere dontistiiriilmiistiir (Yildirim &
Simsek, 2018).
Analiz siirecinde agagidaki adimlar izlenmistir:

1. Goriisme verilerinin yazili metne doniistiiriilmesi

2. Verilerin dikkatlice okunarak anlamli birimlere ayrilmasi

3. Kodlarin olusturulmast

4. Benzer kodlarin bir araya getirilerek kategorilerin olusturulmasi

5. Kategorilerden temalara ulasilmasi

6. Bulgularin frekans (f) ve yiizde (%) degerleriyle sunulmasi
Kodlama siirecinde arastirmaci tarafindan olusturulan kodlar, alan uzmani bir arastirmaci
tarafindan da incelenmis ve kodlayicilar arasi uyum degerlendirilmistir. Kodlayicilar arasi
giivenirlik, Miles ve Huberman (1994) tarafindan onerilen formiil (Goriis Birligi / (Goriis
Birligi + Gorilis Ayriligl)) kullanilarak hesaplanmis ve giivenirlik katsayist .92 olarak
bulunmustur. Bu deger, analiz siirecinin yiiksek diizeyde glivenilir oldugunu gostermektedir.
Gegerlik ve Giivenirlik
Arastirmanin gegerlik ve gilivenirligini artirmak amaciyla g¢esitli 6nlemler alinmistir. Bu
kapsamda:

e Veriler dogrudan katilimci ifadeleriyle desteklenerek inandiricilik saglanmistir.

e Arastirma siireci ayrintili olarak agiklanarak aktarilabilirlik artirilmistir.

e Veri toplama ve analiz siireci sistematik bi¢imde yliriitiilerek tutarlilik saglanmigtir.

e Bulgularin dogrudan verilerle iliskilendirilmesiyle dogrulanabilirlik desteklenmistir.
BULGULAR
Bu boliimde, fen bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasi siirecine iliskin

goriisleri, icerik analizi sonucunda elde edilen tema, kategori ve kodlar dogrultusunda
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sunulmustur. Bulgular, arastirma sorularina paralel olarak diizenlenmis ve frekans (f) ile yiizde
(%) degerleriyle desteklenmistir. (n=10)
1. Fen Bilgisi Ogretmen Adaylarimin Ogretmenlik Uygulamas: Siirecine Iliskin Genel
Degerlendirmelerine Iliskin Bulgular
Fen Bilgisi 06gretmen adaylarimin 6gretmenlik uygulamasi siirecine iliskin ~ genel

degerlendirmelerine yonelik bulgular asagida sunulmustur.

Tablo 1. Ogretmenlik Uygulamas: Siirecine iliskin Genel Degerlendirmelere iliskin Igerik

Analizi
Tema Alt Tema Kod f %
Siirecin algilanisi Mesleki katki Mesleki gelisim saglama 9 25.00
Gergek sinif deneyimi 8 22.22
Meslegi tanima firsati 7 19.44
Duyussal boyut Ozgiiven artisi 8 2222
Kaygi yasama 4 11.11
Toplam 36 100

Tablo 1’e gore, 6gretmen adaylarmin biiyiik ¢ogunlugu O6gretmenlik uygulamasi siirecini
mesleki gelisim agisindan olumlu degerlendirmektedir. Ozellikle “mesleki gelisim saglama”
(%90) ve “gercek siif deneyimi kazanma” (%80) kodlarimin yiiksek frekansa sahip olmasi,
uygulama siirecinin 6gretmen adaylari i¢in teorik bilgilerin prati§e doniistiiriildiigii onemli bir
o0grenme alani oldugunu gostermektedir. Bununla birlikte “6zgiiven artisi” (%80) bulgusu,
stirecin yalnizca biligsel degil ayni zamanda duyussal boyutta da etkili oldugunu ortaya
koymaktadir. Ancak “kaygi yasama” (%40) kodunun da dikkat c¢ekici diizeyde olmasi,
ogretmenlik uygulamasinin 6gretmen adaylar i¢in ayn1 zamanda stres ve belirsizlik i¢eren bir
siirec olabilecegine isaret etmektedir.
Ornek Katiime ifadeleri:

03: “Uygulama sayesinde ilk defa gercek sinif ortaminda ders anlatma firsat: buldum ve bu

benim i¢in ¢ok dgretici oldu.”

O7: “Basta ¢ok heyecanlandim ve zorlandim ama zamanla kendime olan giivenim artt:.”

O1: “Teoride 6grendiklerimi uygulamada gérmek ¢ok farkli bir deneyimdi.”

2. Fen Bilgisi Ogretmen Adaylarinin Ogretmenlik Uygulamas: Siirecinde Karsilagilan

Giicliiklere Iliskin Genel Degerlendirmelerine Tliskin Bulgular
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Fen Bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasi siirecinde karsilasilan giigliiklere
iliskin genel degerlendirmelerine yonelik bulgular asagida sunulmustur.
Tablo 2. Ogretmenlik Uygulamas: Siirecinde Karsilasilan Giigliiklere 1liskin Genel

Degerlendirmelere Iliskin Igerik Analizi

Tema Alt Tema Kod f %

Giicliikler  Sinif yonetimi Sinif kontrolii saglama 8  26.67
Ogretim siireci Ogrenci seviyesine uygun anlatim 7 2333
Zaman Zaman yonetimi 6  20.00
Kuramsal uyum Teori-uygulama uyumsuzlugu 5  16.67
Ogrenci kaynakl lgisiz 6grenci 4 1333

Toplam 30 100

Tablo 2’ye gore, 6gretmen adaylarinin 6gretmenlik uygulamasi siirecinde en fazla zorlandiklari
alanin sinif yonetimi (%80) oldugu goriilmektedir. Bunun yani sira 6gretim siirecine iligkin
giiclikler ve teori-uygulama uyumsuzlugu dikkat cekmektedir. Bu bulgular, 6gretmen
adaylarinin uygulama siirecinde oOzellikle pedagojik uygulama becerileri agisindan
desteklenmeye ihtiya¢ duyduklarini géstermektedir.
Ornek Katiima ifadeleri:

05: “Sinifi kontrol etmek diisiindiigiimden ¢ok daha zor oldu.”

02: “Ogrencilerin seviyesine uygun anlatim yapmakta zorlandim.”

08: “Universitede dgrendigimiz seylerle sinifta karsilastiklarimiz tam olarak &rtiismiiyor.”

3. Fen Bilgisi Ogretmen Adaylarinin Ogretmenlik Uygulamas: Siirecinde Rehberlik ve

Destek Siirecine Iliskin Bulgular

Fen Bilgisi 6gretmen adaylarimin 6gretmenlik uygulamasi siirecinde rehberlik ve destek
siirecine iligskin bulgular agsagida sunulmustur.

Tablo 3. Ogretmenlik Uygulamas1 Siirecinde Rehberlik ve Destek Siirecine Iliskin Igerik

Analizi
Tema Alt Tema Kod f %
Rehberlik Uygulama 6gretmeni Destekleyici rehberlik 7 36.84
Yetersiz yonlendirme 4  21.05
Universite destegi Akademik danisman destegi 3 1579
Siurl geri bildirim 5 26.32
Toplam 19 100
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Tablo 3’e gore, 6gretmen adaylarinin 6nemli bir kismi uygulama 6gretmenlerinden aldiklari
rehberligi olumlu degerlendirmistir (=7, %70). Bununla birlikte, katilimeilarin dikkate deger
bir boliimii rehberligin yetersiz oldugunu ifade etmistir (=4, %40). Ayrica Ogretmen
adaylarmin yarisi, uygulama siirecinde yeterli geri bildirim alamadiklarini belirtmistir (f=5,
%50). Universite destegine iliskin goriisler incelendiginde ise bu destegin daha smirh diizeyde
algilandig1 goriilmektedir (f=3, %30). Bu bulgular, rehberlik siirecinin uygulama 6gretmenine
bagli olarak degiskenlik gdsterdigini ve sistematik bir yapidan yoksun olabilecegini ortaya
koymaktadir.
Ornek Katima ifadeleri:

04: “Uygulama 6gretmenim ders plan1 hazirlarken bana ¢ok yardimei oldu.”

06: “Bazen ders anlatimim hakkinda neyin dogru neyin yanlis oldugunu anlayamadim

ciinkii geri bildirim verilmedi.”

09: “Daha fazla yonlendirme olsayd: kendimi daha iyi gelistirebilirdim.”

4. Fen Bilgisi Ogretmen Adaylarinin Ogretmenlik Uygulamas: Siirecinde Mesleki

Gelisimlerine Etkilerine Iliskin Bulgular

Fen Bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasi siirecinin mesleki gelisimlerine
etkilerine iligkin bulgular asagida sunulmustur.

Tablo 4. Ogretmenlik Uygulamasi Siirecinde Mesleki Gelisimlerine Etkilerine iliskin Igerik

Analizi
Tema Alt Tema Kod f %
Mesleki gelisim Beceriler Ogretim becerisi gelisimi 9 30.00
Smif yonetimi becerisi 7 2333
Duyussal gelisim Mesleki farkindalik 8  26.67
Meslege yonelik olumlu tutum 6 20.00
Toplam 30 100

Tablo 4’e gore, 0gretmenlik uygulamasi siirecinin 68retmen adaylarinin mesleki gelisimleri
iizerinde belirgin bir etkisi oldugu goriilmektedir. Katilimcilarin biiyiik ¢cogunlugu 6gretim
becerilerinin gelistigini ifade etmistir (=9, %90). Bunun yani sira mesleki farkindalik kazanimi
(=8, %80) ve sin1f yonetimi becerilerinde gelisim (=7, %70) dikkat ceken bulgular arasindadir.
Ogretmen adaylarinin bir kismi ise meslege yonelik olumlu tutum gelistirdiklerini belirtmistir
(f=6, %60). Bu bulgular, 6gretmenlik uygulamasinin hem biligsel hem de duyussal boyutta

mesleki gelisimi destekleyen biitiinciil bir slire¢ oldugunu gostermektedir.
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Ornek Katihma Ifadeleri:

02: “Ders anlatma konusunda kendimi ¢ok gelistirdigimi diisiiniiyorum.”

010: “Bu siire¢ bana gretmenligin sadece anlatmak olmadigim dgretti.”

06: “Artik smifta nasil davranmam gerektigini daha iyi biliyorum.”

5. Fen Bilgisi Ogretmen Adaylarimin Ogretmenlik Uygulamasina Yonelik Onerilere

Iliskin Bulgular

Fen Bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasina yonelik 6nerilerine iliskin bulgular
asagida sunulmustur.

Tablo 5. Ogretmenlik Uygulamasina Y&nelik Onerilere Iliskin Icerik Analizi

Tema Alt Tema Kod f %

Oneriler Siireg gelistirme Uygulama siiresinin artirilmast 6 2727
Rehberlik Daha etkin mentorluk 7  31.82
Egitim Uygulama 6ncesi hazirlik egitimi 5 2273
Is birligi Universite-okul is birligi artirilmali 4 18.18

Toplam 22 100

Tablo 5’e¢ gore, Ogretmen adaylarinin Onerilerinin biiyiik Ol¢lide uygulama siirecinin
gelistirilmesine yonelik oldugu goriilmektedir. Katilimcilarin 6nemli bir kismi1 daha etkin
mentorluk saglanmasi gerektigini belirtmistir (f=7, %70). Bunun yan1 sira uygulama stiresinin
artirilmasi gerektigi goriisii de yaygin olarak ifade edilmistir (f=6, %60). Ogretmen adaylarmin
yarisi, uygulama oncesinde daha kapsamli hazirlik egitimi verilmesi gerektigini vurgulamistir
(f=5, %50). Ayrica tiniversite ve okul arasindaki is birliginin artirilmasi gerektigini belirten
katilimcilar da bulunmaktadir (=4, %40). Bu bulgular, 6gretmenlik uygulamas1 siirecinin
yapisal ve isleyissel agidan gelistirilmesi gerektigini ortaya koymaktadir.
Ornek Katiime ifadeleri:

08: “Uygulama siiresi daha uzun olmali, daha fazla deneyim kazanmak istiyoruz.”

O1: “Uygulama 6gretmenlerinin daha fazla rehberlik yapmas1 gerekiyor.”

03: “Uygulama 6ncesinde bizi hazirlayan dersler daha etkili olabilir.”
SONUC, TARTISMA VE ONERILER
Bu arastirmada, fen bilgisi 6gretmen adaylarinin 6gretmenlik uygulamasi siirecine iliskin
deneyimleri incelenmis ve elde edilen bulgular, siirecin 6gretmen adaylarimin mesleki
gelisiminde 6nemli bir rol oynadigini ortaya koymustur. Bununla birlikte bulgular, 6gretmenlik
uygulamasinin yalnizca olumlu kazanimlar saglayan bir siire¢ olmadigini, ayn1 zamanda ¢esitli

giicliikler ve siirhiliklar icerdigini de gostermektedir.
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Arastirma bulgularina gore 6gretmen adaylarmin biiylik cogunlugu 6gretmenlik uygulamasi
siirecini mesleki gelisim agisindan olumlu degerlendirmektedir. Ozellikle mesleki gelisim
saglama (=9, %90) ve gercek smif deneyimi kazanma (f=8) bulgulari, 6gretmenlik
uygulamasinin kuramsal bilgilerin pratige doniistiiriilmesinde 6nemli bir islev gordiigiini
ortaya koymaktadir. Bu sonug, 6gretmenlik uygulamasinin 6gretmen adaylarinin mesleki
gelisiminde merkezi bir rol oynadigimmi vurgulayan calismalarla ortiismektedir (Darling-
Hammond, 2006). Ayrica 6gretmen adaylarinda gozlenen Ozgiiven artisi (f=8), uygulama
siirecinin duyussal boyutta da etkili oldugunu gostermektedir. Bununla birlikte, 6gretmen
adaylarmin 6gretmenlik uygulamasi siirecinde ¢esitli giigliiklerle karsilastiklar1 belirlenmistir.
Ozellikle sinif yonetimi (f=8), dgrenci seviyesine uygun &gretim yapma (f=7) ve zaman
yonetimi (f=6) gibi giigliikkler 6n plana ¢ikmaktadir. Bu bulgular, 6gretmen adaylarinin teorik
bilgiye sahip olmalarina ragmen bu bilgileri sinif ortaminda etkili bir sekilde uygulama
konusunda deneyim eksikligi yasadiklarin1 gostermektedir. Bu durum literatiirde siklikla
vurgulanan teori ve uygulama arasindaki boslukla ortiismektedir (Korthagen et al., 2006).
Ozellikle fen egitimi baglaminda, soyut kavramlarin dgretimi ve dgrenci merkezli 6grenme
ortamlarinin yonetimi gibi becerilerin uygulama siirecinde daha fazla deneyim gerektirdigi
dikkate alindiginda, bu bulgularin alan agisindan 6nemli oldugu sdylenebilir.

Arastirmanim bir diger 6nemli bulgusu rehberlik ve destek siirecine iliskindir. Ogretmen
adaylarinin 6nemli bir kism1 uygulama 6gretmenlerinden aldiklar1 rehberligi yeterli bulurken
(f=7), azzmsanmayacak bir kismi rehberligin yetersiz oldugunu ifade etmistir (f=4). Ayrica geri
bildirim eksikligi (f=5) Ogretmen adaylarinin gelisim siireglerinin sistematik olarak
desteklenmedigini gostermektedir. Bu durum, 6gretmenlik uygulamasinin niteliginin biiylik
Olciide uygulama Ogretmeninin rehberlik yaklasimina bagli oldugunu ortaya koymaktadir.
Nitekim etkili mentorluk siirecinin 6gretmen adaylarinin mesleki gelisiminde belirleyici oldugu
literatiirde vurgulanmaktadir (Hobson et al., 2009). Ogretmenlik uygulamasinin mesleki
gelisime etkilerine iligkin bulgular incelendiginde, 6gretmen adaylarinin biiyiik ¢ogunlugunun
ogretim becerilerinin gelistigini (f=9), mesleki farkindalik kazandiklarini (f=8) ve smmif
yonetimi becerilerinde ilerleme kaydettiklerini (f=7) ifade ettikleri goriilmektedir. Ayrica
meslege yonelik olumlu tutum gelistiren 6gretmen adaylarinin orani (f=6), uygulama siirecinin
mesleki motivasyon iizerinde de etkili oldugunu gostermektedir. Bu bulgular, 6gretmenlik
uygulamasinin 6gretmen adaylarinin mesleki kimlik gelisimine katki sagladigim1 ortaya
koymaktadir ve 6gretmen 0z yeterligi ile deneyim arasindaki iligkiyi vurgulayan caligmalarla

paralellik gostermektedir (Tschannen-Moran & Hoy, 2001). Aragtirma bulgular1 genel olarak
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degerlendirildiginde, 6gretmenlik uygulamasi siirecinin 6gretmen adaylarina énemli katkilar

sagladig1, ancak siirecin etkililiginin artirilmasi i¢in yapisal ve pedagojik diizenlemelere ihtiyag

duyuldugu sonucuna ulasilmigti. Bu baglamda ogretmenlik uygulamasinin, 6gretmen

yetistirme programlarinin merkezinde yer alan ve sistematik bi¢imde gelistirilmesi gereken bir

siire¢ oldugu soylenebilir.

Oneriler

Arastirma bulgularina dayali olarak agagidaki oneriler gelistirilmistir:

Arastirma bulgularinda 6gretmen adaylarinin 6gretmenlik uygulamas: siiresini yetersiz
bulduklar1 ve daha fazla deneyim kazanma ihtiyaci hissettikleri belirlenmistir. Bu
dogrultuda, 6gretmenlik uygulamas: siiresinin artirilarak 6gretmen adaylarinin daha
fazla simif i¢i deneyim kazanmalarinin saglanmasi 6nerilmektedir.

Aragtirma bulgularinda 6gretmen adaylarmin uygulama 6gretmenlerinden aldiklar
rehberligin her zaman yeterli olmadigi goriilmiistiir. Bu dogrultuda, uygulama
ogretmenlerinin mentorluk becerilerini gelistirmeye yonelik egitimlerin planlanmasi ve
rehberlik siirecinin daha sistematik hale getirilmesi dnerilmektedir.

Aragtirma bulgularinda 6gretmen adaylarinin uygulama siirecinde yeterli geri bildirim
alamadiklar1  belirlenmistir. Bu  dogrultuda, 0&gretmen adaylarina diizenli,
yapilandirilmis ve gelisim odakli geri bildirim verilmesini saglayacak bir sistem
olusturulmasi onerilmektedir.

Arastirma bulgularinda 6gretmen adaylarinin sinif yonetimi, zaman yonetimi ve 6grenci
seviyesine uygun 6gretim konularinda gii¢liik yasadiklar1 goriilmiistiir. Bu dogrultuda,
Ogretmen adaylarina uygulama 6ncesinde bu becerilere yonelik uygulama temelli
egitimler verilmesi dnerilmektedir.

Arastirma bulgularinda 6gretmen adaylarinin {niversite ve uygulama okullar
arasindaki i birliginin gelistirilmesi gerektigini vurguladiklar1 gorilmiistiir. Bu
dogrultuda, tniversite—okul is birliginin gili¢lendirilmesi ve O6gretmen adaylarinin
gelisim siireclerinin ortaklasa izlenmesi 6nerilmektedir.

Aragtirma bulgularinda 6gretmenlik uygulamasi siirecinin planlama ve isleyis acisindan
daha sistematik bir yapiya ihtiya¢ duydugu anlasilmaktadir. Bu dogrultuda, 6gretmenlik
uygulamas1 siirecinin daha planli ve yapilandirilmis bir sekilde yliriitiilmesi

Onerilmektedir.
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e Arastirma bulgularinda 6gretmen adaylarmin uygulama silirecine daha hazirlikli
baslama ihtiyact duyduklar goriilmiistiir. Bu dogrultuda, uygulama 6ncesinde 6gretmen
adaylarin1 destekleyici ders ve etkinliklerin artirilmasi 6nerilmektedir.
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OZET
Mesleklerarasi egitim, karmasik egitim baglamlarinin mesleki alanlar arasinda is birligi yoluyla
i¢ ice gectigi etkili bir pedagojik yaklasim olarak kabul edilmektedir. Bu calisma, tanimlayici
bir arastirma yaklasimini benimseyerek sosyokiiltiirel O6grenme kurami, konstriiktivist
pedagojiler ve mesleklerarast 6grenme kuramina dikkat ¢ekmekte ve dgretim etkililigini ¢ok
boyutlu bir yap1 olarak kavramsallastirmaktadir. Calisma, Yabanci Dil Olarak Tiirkge
Ogretimini; dil egitmenleri, miifredat tasarimcilari, egitim teknologlari, 6lgme ve
degerlendirme uzmanlari ile kiiltiir uzmanlarmin 6gretim kalitesine is birligi i¢cinde katki
sundugu disiplinleraras1 bir egitim ekosistemi olarak kavramsallastirmay1 amaglamaktadir. Her
ne kadar farkli disiplinlerde ¢ok sayida caligsma yiiriitiilmiis olsa da, mesleklerarasi egitimin
Yabanci Dil Olarak Tiirkge Ogretimi alanmna entegrasyonu simirli kalmaktadir. Bu galisma,
meslekleraras1 egitimin s6z konusu baglamlarda 6gretim etkilili§ini nasil artirabilecegini
aciklayan kapsamli bir kavramsal ¢erceve gelistirmeyi amaglamaktadir.
Anahtar Kelimeler: Mesleklerarasi egitim; yabanci dil olarak Tiirkge 6gretimi; disiplinlerarasi
is birligi

TEACHING TURKISH AS A FOREIGN LANGUAGE THROUGH

INTERPROFESSIONAL EDUCATION
ABSTRACT

Interprofessional education is crucially important as it is an effective pedagogical approach. In
the approach educational contexts are intertwined through collaboration across professional
domains. The aim of this study is adopting a descriptive research orientation. It is also to delve
into drawing attention to interprofessional learning theory and proposing teaching effectiveness
as a multidimensional construct. Teaching Turkish as a Foreign Language is considered an
interprofessional educational ecosystem since it emboldens multiple stakeholders. These
stakeholders are accepted as educators, curriculum designers, assessment specialists, and

cultural experts who collaboratively contribute to instructional quality. Although several studies
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have been conducted across disciplines, the integration of interprofessional education into the
field of Teaching Turkish as a Foreign Language remains limited. Therefore, this study
proposes presenting a comprehensive conceptual framework that highlights how
interprofessional education can enhance instructional effectiveness in relevant contexts.
Keywords: Interprofessional education; teaching Turkish as a foreign language;
interdisciplinary collaboration

1. INTRODUCTION

Recently, pedagogical transformation has been observed in education as a response to
globalization, rapidly increasing mobility, and the diversification of learner profiles. This trend
is also evident in foreign language education, as language classrooms have become increasingly
complex learning environments characterized by diversity in terms of cultural awareness,
technological mediation, and learner psychology. Therefore, traditional approaches to language
teaching have been widely criticized for having a limited capacity to cope with the multifaceted
nature of 21st-century skills in education (Ganotice et al., 2022). In this regard, researchers have
begun to explore the relevance of interprofessional approaches in teacher education and
curriculum development (Lindqvist et al., 2025). Within this broader context, Teaching Turkish
as a Foreign Language (TTFL) has emerged as a rapidly expanding field as Tirkiye increases
its international presence, welcomes migration flows and academic exchange programs, in
addition to cultural diplomacy initiatives. Nonetheless, its application to TTFL remains
underexplored. This issue raises important questions regarding instructional effectiveness,
pedagogical coherence, and sustainability within Interprofessional Education (IPE) as a
pedagogical approach. This study focuses on the conceptual clarification and systematic
description of interprofessional practices, roles, and conditions relevant to Turkish language
education. In addition, this study aims to conceptualize TTFL as an interdisciplinary
educational ecosystem, to describe the professional roles involved in interprofessional TTFL
contexts, to identify forms of collaboration that contribute to instructional effectiveness, and to
articulate the theoretical foundations that support interprofessional approaches in language
education (Bridges et al., 2011).

2. LITERATURE REVIEW

2.1. Interprofessional Education (IPE)

Interprofessional education (IPE) is considered key to the development of a collaborative,
practice-ready workforce and to educational practices that engage individuals from different

professional backgrounds in shared learning experiences with the aim of collaboration and
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improved outcomes (Bogossian et al., 2023). It is defined as the integration of diverse
interdisciplinary expertise through learning with, from, and about each other (World Health
Organization, 2010). In brief, IPE emphasizes several key principles: mutual respect among
professions, clarity of professional roles, collaborative decision-making, and reflective practice
within educational settings (Oandasan & Reeves, 2005). These principles promote a more
inclusive understanding of professional knowledge because learning is not the transmission of
information from one instructor, but rather a collective process shaped by diverse perspectives
of other stakeholders across disciplines. Moreover, education systems increasingly require
collaboration among teachers, curriculum designers, technologists, and assessment specialists
to address learner needs in foreign language teaching (Bridges et al., 2011).

2.2. Multidisciplinary Field and Teaching Turkish as a Foreign Language

In foreign language classrooms designed in contemporary environments, teachers are expected
to utilize various instructional approaches such as communicative approaches, task-based
practices, authentic materials, digital tools, and sustainable assessment practices (Namazi &
Salehomoum, 2024). However, in general, even though instructional curriculum, learning
objectives, teaching methods, and assessment are fundamentally interconnected, these domains
are often taken into account separately. Indeed, all these components are harmonized through
the systematic integration of diverse professional expertise. In this context, Turkish as a foreign
language (TFL), reflects distinctive pedagogical and structural challenges. This emerges from
the fact that Turkish is an agglutinative language, and it includes complex morphology, flexible
word order, pragmatic features related to its culture, unfamiliar lexicon, and the lack of
phonological transparency. In the same vein, the principles of interprofessional education for
TFL have a strong rationale for adaptation. Regarding effective Turkish language instruction,
two main factors are framed: teacher competence and the quality of collaboration among
professionals in afore-mentioned domains. This is because TFL has instructional approaches
that are beyond basic linguistic explanation. And, TFL programs calibrate diverse contexts such
as higher education institutions, language centers, migration and integration programs, and
online learning platforms. When foreign learners of Turkish encounter challenges for
grammatical complexity, pragmatic patterns, unfamiliar lexicon, and limited exposure to
authentic language use outside the classroom, they may fail to adapt pedagogically, culturally,
and assessment practices. Therefore, TTFL instruction needs to be shaped by standardized
frameworks, professional collaboration, and integrated curriculum planning (Lindgvist et al.,

2025), rather than institution-specific constraints. In the literature, existing TFL research is
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found to focus on learner errors, instructional techniques, or material development; nonetheless,
studies on the professional and institutional structures are scarce. Thus, this study sheds light
on the relational, organizational, and collaborative dimensions of teaching effectiveness.

2.3. Integrating Theoretical Perspectives into TTFL

The theories of sociocultural learning, constructivist learning, and interprofessional learning
provide a comprehensive foundation and inform the development of the interprofessional
framework. These theories include key concepts such as mediation, interaction, culture,
knowledge construction, learner agency, and collaboration. Hence, learners are exposed to three
main dimensions: the social and cultural aspects of language learning, learner agency and
meaningful engagement, and interprofessional learning within supportive and effective
educational practices (Acquavita et al., 2014). These perspectives conceptualize teaching TFL
as a socially mediated, learner-centered, and collaboratively organized process.

2.4. Interprofessional Framework for Teaching Turkish as a Foreign Language

An interprofessional framework for TFL is considered an approach to effective language
instruction based on the integration of diverse forms of expertise. This approach enables
language teachers to contribute to teaching effectiveness rather than assuming all instructional
responsibilities individually. In fact, language instructors play a central role in facilitating
linguistic development, designing communicative activities, and supporting learner interaction
as the foundation of instruction. Nonetheless, their expertise extends beyond applied linguistics
and pedagogical knowledge. In practice, curriculum designers, materials developers, and
program developers contribute by aligning learning objectives, instructional content, and
progression across proficiency levels. For example, culture-based materials designed by experts
in the field contribute sociocultural knowledge and raise awareness of pragmatics, discourse
norms, and intercultural competence. Additionally, educational technologists contribute
pedagogically through the use of technological instructional tools. In TTFL contexts, all the
stakeholders become particularly central in supporting instruction, developing interactive
materials, and enhancing learner engagement through mediated communication. In
interprofessional education, all these contributions are considered vital for addressing
challenges encountered in language education.

2.5. Pedagogical and Institutional Conditions

The interprofessional framework in TTFL is shaped by pedagogical and institutional conditions
that provide several factors. These are flexible curriculum policies (Lindqvist et al., 2025),

professional development opportunities, collaborative workloads, and opportunities for
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interprofessional engagement. Interprofessional education pedagogically requires time and
space for intertwined planning, interaction, and reflection. Institutionally, it may remain
informal in terms of collaborative practices. On the other hand, when collaboration is embedded
into program design and organizational culture, it becomes a sustainable component of
instructional practice (Bridges et al., 2011). Therefore, the framework underscores teaching
effectiveness as both an organizational and a pedagogical issue. It also highlights institutional
commitment to interprofessional education as crucial for enabling collaborative teaching
practices in TTFL contexts.

3. DISCUSSION

The current study suggests that the interprofessional framework aligns with sociocultural and
constructivist theories because these emphasize learning as a socially mediated and
collaboratively constructed process. When the sociocultural perspective is considered, the
integration of multiple professional roles fosters richer learning environments. This is for why
encompassing is not only Turkish linguistic and literary dimensions but also cultural and
contextual dimensions in a coordinated manner. Moreover, it reveals that language learning is
inseparable from social interaction and cultural mediation. Regarding the constructivist
perspective, instructional coherence, learner engagement, and reflective practice are
emphasized. Hence, learners develop awareness of their cognitive connections to an unfamiliar
language in comparison to their mother tongue and other languages they know.

Finally, the interprofessional collaboration perspective enables the design of learning
environments. In the similar vein, it supports meaningful engagement in instruction, by
activating knowledge construction, as also noted by Bridges et al. (2011). Therefore,
constructivist pedagogy extends beyond the classroom, as professional practices of effective
instruction. In brief, interprofessional education is a diversity-oriented denotes understanding
pedagogy beyond its basic instructional framework. Within TTFL contexts, this perspective
highlights how instructional quality is shaped not only by individual competence but also by
the relational dynamics among professionals. It also offers insights into the evolution of future
pedagogical practices over time.

CONCLUSIONS

This study adopts a descriptive design to develop a theory-grounded framework to explore the
effectiveness of teaching Turkish as a foreign language through interprofessional education.
The findings of the study suggest that interprofessional collaboration serves as a central

mechanism in TTFL contexts. The perspective of connecting instructional inputs to educational
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outcomes underlines the factors such as instructional coherence, learner engagement, cultural
relevance, technological innovation, and assessment alignment. The findings also reveal that
the effectiveness of teacher competence can be attributed to individual efforts as well as the
collective contributions of other stakeholders. The stakeholders are those who are language
instructors, materials designers, cultural experts, educational technologists, assessment
specialists, and curriculum designers (Anderson et al., 2009). In addition, this study offers a
comprehensive conceptual framework that positions interprofessional education as a promising
approach. The framework is assumed to enhance the effectiveness of teaching TFL and serve
as a foundation for future research.

IMPLICATIONS

The study has some implications for teaching TFL. First, a shift from isolated language
instruction toward participation in interprofessional teams within collaborative programs
should be emphasized. Second, institutional support and culture should be emphasized in
fostering collaboration and enhancing pedagogical effectiveness. Third, preparing educators to
engage in interprofessional collaboration should be encouraged.
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OZET
Bu ¢alisma, kadin ve erkek arastirmacilarin Ingilizce olarak yabanci dilde makale yazmaya
kars1 tutumlarini karsilastirmaya ve bu akademisyen arastirmacilarin mesleki yasamlarinda
Ingilizceyi yabanci dil olarak kullanma deneyimlerini ve duygusal durumlarini nasil
algiladiklarina odaklanmistir. Tutumlar, motivasyon, mesleki uygunluk, 6zgiiven ve algilanan
zorluklar boyutlar iizerinden ele alinmistir. Katilimeilar, arastirma makaleleri yazmak igin
Ingilizcenin gerekli oldugu Ingilizce konusulmayan ortamlarda calisan arastirmacilardir.
Veriler, bu alanda yaymlanmis Ingilizceyi yabanci dil olarak akademik disiplinde ¢alisan kadin
ve erkek arastirmacilar tarafindan toplanmis makalelerden toplanmistir. Bulgular, kadin
aragtirmacilarin anlatimlarinin Ingilizee ile ilgili duygusal konumlanma ve mesleki kimlik
acisindan o6zellikle zengin oldugunu ortaya koyarken erkek arastirmacilarin da benzer
durumlan yansittigi, ancak daha islevsel veya gorev odakli terimleri daha ¢ok kullandiklar:
bulunmustur.
Anahtar sozciikler: Yabanci dil olarak Ingilizce, cinsiyet, kadin ve erkek arastirmacilar,
tutumlar, makaleler

ATTITUDES OF FEMALE AND MALE RESEARCHERS TOWARD

WRITING ARTICLES IN EFL

ABSTRACT
This study aims to compare attitudes of female and male researchers toward writing articles in
English as a Foreign Language (EFL). The study focuses on how academic researchers
perceive, experience and present emotional positioning toward EFL within their professional
lives. Attitudes are portrayed through dimensions of motivation, professional relevance,
confidence and perceived challenges. Participants were researchers working in non-English
speaking environments where English is required for writing research articles. Data are
gathered from published articles written by female and male researchers working in EFL
academic discipline. The findings reveal that female researchers’ accounts were particularly

rich in emotional positioning and professional identity in relation to English. Male researchers’
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responses were found to have reflected these dimensions but in more functional or task-oriented
terms.

Keywords: gender, women researchers, attitudes, articles

1. INTRODUCTION

For many researchers working in non-English speaking contexts, engagement with EFL extends
beyond linguistic competence. The use of English in academic settings is closely linked to
confidence, self-perception, and professional identity. Writing for publication, presenting at
conferences, and communicating with international peers require researchers to position
themselves publicly through a language that may not fully reflect their intellectual capacity or
academic voice. As a result, attitudes toward EFL become an integral part of researchers’
academic experiences and influence how they navigate professional demands (Rubin & Greene,
1992). Understanding how researchers perceive and experience EFL is therefore essential for
capturing more understandable frame of academic language use beyond their proficiency or
performance. Within academic contexts, women researchers may encounter foreign language
through expectations related to professionalism, authority, and communicative confidence
(Kirsch, 1993). Regarding this point, women researchers’ engagement with EFL is often
influenced by both institutional demands and socialized experiences of self-expression and
evaluation. The use of English in academic writing or public speaking, particularly in
international contexts, is often associated with feelings of anxiety and hesitation (Armstead,
1995). On the other hand, according to the literature male researchers consider EFL from the
instrument- or task-oriented tasks. Nonetheless, these issues are not taken into account as
homogeneous because academics have different attitudes toward EFL. Attitudes might lead to
multidimensional constructs and they lead to cognitive, emotional, and behavioral alignments.
In language studies, especially, individuals’ approach to language learning, teaching, use, and
evaluation across different contexts are apparently reshaped by experiences and knowledge
grounded in disciplines. When a descriptive perspective is highlighted, attitudes are found not
to be treated variables for comparison or prediction. Additionally, female and males’ attitudes
toward English are found thoroughly associated with their professional identity, competence,
and emotional positioning during their written production process (Ginting et al., 2023; Hartono
et al., 2020; Lee, 2013). In this writing process, researchers may heavily scrutinize English as
aresource, a requirement, and a challenge. Similarly, they also consider it as an opportunity for
themselves to be appreciated and satisfied in academic arena with their publications. These

alignments instigate them within engagement for academic writing, oral presentation before/for

43




ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

a worldwide audience, and international collaboration. Therefore, the present study scrutinizes
academic language experiences perceived and articulated by female and male researchers
toward EFL. The aim of the study is to present a descriptive portrait of attitudes toward EFL
and seek how researchers perceive, experience, and position themselves in relation to English
with their academic and professional lives. The study, especially, focuses on portraying
attitudes across dimensions such as motivation, perceived professional relevance, emotional
orientation, and experienced challenges related to EFL use. These dimensions are accentuated
through the voices and self-reported accounts of researchers in different disciplines. Also, they
are found to provide deep insight for contextualized understanding of language attitudes. To
reflect this point, women’s perspectives are placed at the center of the analysis, whereas male
researchers’ attitudes are included to provide a broader descriptive frame within the wider
academic landscape (Bagga et al., 2021). Through this approach, it is assumed to reveal
identifying patterns, variations, diversities, and shared meanings without reducing gender to a
comparative or explanatory variable.

2. METHODOLOGY

This study adopts a descriptive research design to portray academic researchers with regards to
female and male attitudes toward EFL. The reason for this descriptive research comes from the
fact that document perceptions, experiences, and orientations are conducted without testing
hypotheses or establishing causal relationships. The design reflects phenomena in their natural
occurrence within specific contexts rather than explaining why they occur or predicting future
outcomes (Creswell, 2014). In the methodology, it is necessary to bring up insights on how
researchers perceive and interpret their engagement with English in their everyday academic
lives. According to Ddérnyei (2007), getting self-reported experiences rather than solely
numerical measurement gains more importance. Therefore, in the study the aim is to describe a
detailed portrait in which female researchers’ perspectives are accentuated, rather than on
producing generalizable or predictive claims of male researchers (Mackey & Gass, 2016).

2.1. Participants

The participants consisted of 12 academic researchers (7 female; 5 male). They were chosen
according to their disciplinary backgrounds. Female researchers constituted the central focus of
the study in line with its gender-oriented descriptive aim. Male researchers were included to
provide a broader descriptive frame and to situate women’s experiences within the wider
academic landscape. Their selection was done via purposive sampling commonly used in

descriptive and qualitative research because this sampling enabled researchers to select
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participants who have direct and relevant experience with the phenomenon under investigation
(Creswell, 2014). All participated voluntarily and had already involved in academic works in
ELT, such as reading academic literature, writing research manuscripts and participating in
professional communication.

2.2. Data Collection Instruments

Data were collected through an attitude questionnaire and written reflective logs. The
questionnaire was designed to shed light on two aspects: a) participants’ motivation perceived
professional relevance toward EFL, and b) experienced challenges in academic language use.
They were asked to express their encouragement on their experiences rather than evaluation on
comparative or predictive scales. Written reflective logs were used to complement
questionnaire data and to elaborate on their attitudes in their own words. The instruments were
intended to get rich descriptive portrayal rather than to measure or hypothesize testing.

2.3. Descriptive Data Analysis

An analytical framework was utilized for data analysis. Responses gathered via questionnaire
were thematically categorized with dimensions such as motivation professional relevance,
emotional orientation, and perceived challenges. Written reflections were scrutinized to identify
recurring themes and patterns in how participants experienced and interpreted their engagement
with EFL. The aim of the analysis was to present a coherent and detailed descriptive portrait of
attitudes toward EFL.

3. FINDINGS

The analysis revealed four categories about female and male researchers on how they had
engagement with EFL motivation, emotional orientation, perceived professional relevance, and
experienced challenges. The data gathered from the researchers included similarities and
dissimilarities in each category. Female researchers were determined to have indicated
differences in emotional positioning and professional identity in writing English publications.
In the same vein, the data from male researchers also had similar findings on positioning and
professional identity. On the other hand, what male researchers were generally observed to have
attitudes different from female ones were on functional or task-oriented terms. For these
participants, English was a necessary and everlasting component of their academic life. This
issue was determined to be beyond a language mastered as below-mentioned.

Motivation denoted how they were connected with publishing requirements for international
participation in academic networks. Female participants highlighted their motivation to depend

on long-term professional development and self-improvement in the field. Some underlined the
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importance of English for their visibility and recognition in the field. To them, motivation was
closely tied to their professional identity, perceived acceptability, and prestige. Similarly, the
male participants considered motivation as professional necessity in research dissemination and
career advancement. They emphasized the relation between goal-oriented engagement and
English language necessity of any publication and international conference participation. These
findings underlined the importance of motivation to have an embodied impact in academic and
professional expectations.

Emotional orientations were designated as confidence, comfort, and self-perception, which are
closely intertwined in writing research articles, presenting at conferences, and participating with
international peers. Female researchers accentuated their reflections on emotional responses in
EFL as high visibility and prestige. They described their self-monitoring feelings with a
reluctance and stated their concern about accuracy in person within academic communication.
Some also voiced a sense of accomplishment and empowerment associated with efficacious use
of English. According to male researchers, emotional aspects for EFL use though these were
often explained within accounts. Nevertheless, some acknowledged moments of uneasiness in
academic writing or natural oral interaction with their international peers during discussion
sections after presenting their papers. Their descriptions revealed emotional orientations in
complex and dynamic status of presentations in academic communication.

The perceived professional relevance arose as a central theme across all the participants’
accounts. Namely, English is described as indispensable for writing articles, participating
scholarly and presenting their works at conferences, and processing professional connections
with international colleagues. In brief, English is placed as the main medium and necessary tool
in global research communities. Female researchers describe that the medium is primarily
linked to professional credibility and authority because they find this as to communicate
effectively on their academic work when positioned within academic spaces. Male researchers
similarly acknowledge the professional centrality of English, especially, for publishing and
collaboration. They described it as a functional requirement to empower academic productivity.
In fact, they are apparently less central in professional relevance. These descriptions highlight
a perception of English not only as a tool but also as a marker of competence and
professionalism.

Challenges experienced denoted participants’ experiences in using English academic contexts.
Linguistic challenges were found to be included in academic writing conventions, vocabulary

precision and specific discourse in interdisciplinarity. These challenges were underlined as
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persistent. To some participants, it was so mentioned since it was rather than temporary
reflecting of the nature of academic language demands. Female researchers emphasized
challenges related to academic writing particularly concerns about clarity tone and correctness.
Several referred to the time and effort required to produce written work in English and stated
that it became more demanding in writing when compared to their native language. These
challenges were described as workload and professional pressure rather than lack of ability.
Male researchers similarly highlighted writing as a challenging process since it was focused on
efficiency and productivity. Limited institutional support time constraints and unequal access
to language resources were also mentioned by participants across genders.

Descriptive findings of these researchers’ attitudes highlight both orientations and distinctive
differences in how EFL is experienced in academic contexts. Both genders describe English as
intertwined in publication and professional communication and assert its central role in
contemporary academic life. Differences emerge especially in female researchers’ attitudes to
be more emotional positioning self-perception and concerns related to visibility and authority.
For, male researchers, functional engagement and task completion are presented descriptively
as patterns of expression rather than as indicators of difference in competence or motivation. In
conclusion, the comparative descriptive portrait enhances understanding of how attitudes
toward EFL are experienced by female and male researchers in different ways. By focusing on
participants’ descriptions, the findings offer a nuanced account of academic language
engagement that reflects complexity rather than simplification.

DISCUSSION

According to the findings analysed, academic researchers are found to be closely intertwined
with everyday scholarly practices revealing the attitudes toward English as a Foreign Language.
Participants articulated English as an integral part of academic life, professional
communication, and the construction of academic identities. Their perceptions denoted that
their EFL attitudes develop through repeated interaction with academic tasks of writing,
presenting, and collaborating in international communications. To exemplify about their
teaching routines, it is not merely isolated lessons to teach lexicon, syntax, conjunctions, and
semantics. Female researchers express the fact that English is an influential tool, and it enhances
authority, professional legitimacy, and visibility as also echoed in the study by Hyland (2016).
Male researchers regarded English as a functional requirement for productivity and
dissemination. Their language attitudes are found to be based on situations, practice-driven, and

dynamic orientations; these are shaped by context and repeated academic activity rather than
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fixed psychological traits as also suggested by Dornyei (2007). Additionally, the findings are
in harmony with the research on women in academic contexts and their experience in high-level
awareness of evaluation and self-presentation in academic communicative situations (Park &
French, 2013). Women researchers, particularly in English academic writing, emphasize
persistence and sustained effort. This descriptive study aligns with contextual and systemic
dimensions of academic language demands. On the other hand, male researchers’ EFL attitudes
were found pragmatic and task-oriented in functional academic productively English. They
strongly emphasized dissemination, publication, and career advancement. In the same vein,
some male researchers reported discomfort or difficulty with specific tasks, especially, about
presenting or drafting manuscripts. In the study, these findings broaden understanding of how
researchers engage with EFL across different orientations and practices.

CONCLUSIONS

The findings revealed that English emerged as a central and indispensable component of
academic practice and attitudes toward EFL were portrayed as encompassing motivation,
perceived professional relevance, emotional orientation, and experienced challenges. For
women researchers, attention was to emotional positioning, self-monitoring, and issues of
visibility and professional credibility. These issues also revealed persistence, adaptability, and
moments of empowerment associated with successful engagement with English. On the other
hand, for male researchers functional and task-oriented engagement were primarily observed
because they just considered English as a professional tool. The findings underscore the
importance of attending to lived academic language experiences in EFL research. Attitudes
toward English of the study offer insight into how English is experienced as part of professional
identity formation, emotional engagement, and everyday academic practice. By centering
female researchers’ experiences without positioning gender as a causal variable, the study
denotes how gendered experiences can be described without reinforcing deficit-based
narratives.
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Ozet?

Arastirmanin amaci, ortaokul dgrencilerinin fen bilimleri dersi kapsaminda veri okuryazarligi
yeterlik algilarimi Olgmeye yonelik gegerli ve gilivenilir bir 6lgme araci gelistirmektir.
Aragtirmada nicel arastirma yontemlerinden tarama modeli kullanilmistir. Kavramsal gergeve
dogrultusunda 60 maddelik bir madde havuzu olusturulmus; uzman goriisleri dogrultusunda
yapilan diizenlemeler sonucunda 6l¢gek 54 maddeye indirilmistir. Arastirmanin ¢alisma grubu,
2024-2025 egitim-ogretim yilinda Tirkiye’de Ankara ilinde 6grenim gdrmekte olan 670
ortaokul 6grencisinden olugmaktadir. Olgegin yap1 gecerligini incelemek amaciyla Agimlayici
Faktor Analizi (AFA) ve Dogrulayici Faktor Analizi (DFA) yontemlerinden yararlanilmistir.
Verilerin AFA’ya uygunlugunu belirlemek amaciyla gerceklestirilen analizlerde Kaiser-Meyer-
Olkin (KMO) degeri .943, Bartlett kiiresellik testi sonucu ise y> = 12117.08, p < .001 olarak
bulunmustur. Yapilan AFA sonucunda dl¢egin; “Veri Yorumlama ve Cikarim”, “Uygulama ve
Veri Kullanma” ve “Etik ve Elestirel Biling” olmak iizere li¢ faktorden olustugu belirlenmistir.
Olgegin acikladigi toplam varyans %37,297 olup, i¢ tutarhlik katsayis1 .914 olarak
hesaplanmistir. DFA sonuglari, modelin iyi diizeyde uyum sagladigimi gostermistir. Model
uyum indeksleri incelendiginde; y*/df =2.11, CFI =.943, TLI = .933, IFI = .943 ve RMSEA =
.041 olarak elde edilmistir. Bu degerler, 6lcegin yap1 gecerliginin yeterli diizeyde oldugunu ve
onerilen modeli dogruladigin1 gostermektedir. Sonug olarak 6l¢egin tli¢ faktér ve 20 maddeden
olustugu belirlenmistir. Elde edilen bulgular, gelistirilen 6l¢gme aracinin ortaokul d6grencilerinin
fen bilimleri baglaminda veri okuryazarlig1 yeterlik algilarii gegerli ve glivenilir bir sekilde

olcebilecek nitelikte oldugunu gostermektedir.

2 Bu calisma, birinci yazarin, ikinci yazar danismanlig inda gerceklestirdig i ytksek lisans

tezinden Uretilmistir.
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Anahtar Kelimeler: Veri okuryazarligi, fen egitimi, 6lgek gelistirme, ortaokul 6grencileri.

DEVELOPMENT OF A DATA LITERACY SELF-EFFICACY SCALE FOR MIDDLE
SCHOOL STUDENTS IN THE CONTEXT OF SCIENCE EDUCATION
Abstract

The aim of this study is to develop a valid and reliable measurement instrument to assess middle
school students’ data literacy self-efficacy perceptions within the context of the science course.
The study was conducted using the survey model, one of the quantitative research methods.
Based on the conceptual framework, an item pool consisting of 60 items was developed;
following expert evaluations, the scale was reduced to 54 items. The study group consists of
670 middle school students studying in Ankara, Turkiye, during the 2024—2025 academic year.
In order to examine the construct validity of the scale, Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA) were employed. To determine the suitability of the data
for EFA, the Kaiser-Meyer-Olkin (KMO) value was found to be .943, and Bartlett’s Test of
Sphericity was significant (%> = 12117.08, p < .001). According to the results of the EFA, the
scale consists of three factors named “Data Interpretation and Inference,” “Application and
Data Use,” and “Ethics and Critical Awareness.” The total variance explained by the scale was
37.297%, and the internal consistency coefficient (Cronbach’s alpha) was calculated as .914.
The CFA results indicated that the model demonstrated a good level of fit. The model fit indices
were found to be y¥/df = 2.11, CFl =.943, TLI =.933, IFI = .943, and RMSEA = .041. These
values indicate that the construct validity of the scale is at an acceptable level and that the
proposed model is confirmed. As a result, the scale consists of three factors and 20 items. The
findings show that the developed instrument is a valid and reliable tool for measuring middle
school students’ data literacy self-efficacy perceptions within the context of the science course.

Keywords: Data literacy, science education, scale development, middle school students.
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OZET

Bu c¢alismanin amaci, fen bilgisi 6gretmen adaylarinin fen Ogretiminde dijital materyal
kullannomina yonelik gorislerini, algiladiklar1 yararlari, karsilastiklari smirliliklart ve bu
konudaki yeterlik algilarin1 incelemektir. Arastirma, nitel arastirma yaklasimlarindan durum
caligsmast desenine gore gergeklestirilmistir. Calisma grubunu, 2025-2026 egitim O6gretim
yilinda Ankara’da bir devlet {iniversitesinde O0grenim gormekte olan 4. sinif fen bilgisi
olusturmaktadir. Arastirma verileri, yar1 yapilandirilmis gériismeler yoluyla toplanmis ve icerik
analizi ile ¢Ozliimlenmistir. Arastirma bulgulari, Ogretmen adaylarinin dijital materyal
kullanimini fen 6gretiminde 6grenmeyi destekleyen etkili bir arag¢ olarak degerlendirdiklerini
ortaya koymustur. Katilimcilar, dijital materyallerin 06zellikle soyut kavramlarin
somutlastirilmasina katki sagladigini, 6grencilerin  dikkatini ¢ektigini ve Ogrenme
motivasyonunu artirdigini ifade etmislerdir. Bununla birlikte, teknik altyap: yetersizlikleri,
materyal segme ve hazirlama siirecinde yasanan giicliikler ile 6gretmen yeterliklerine iliskin
eksiklikler énemli sinirliliklar olarak belirlenmistir. Ogretmen adaylar ayrica, dijital materyal
kullanimina yonelik uygulama agirlikli egitimlerin artirilmasi gerektigini vurgulamislardir.
Sonug olarak, fen 6gretmenligi programlarinda dijital pedagojik yeterliklerin gelistirilmesine
yonelik uygulamaya dayali egitimlerin artirilmast ve 6gretmen adaylarinin bu alandaki
becerilerinin desteklenmesi 6nerilmektedir.

Anahtar Kelimeler: Dijital materyal, fen 6gretimi, 6gretmen adaylari, nitel arastirma, durum
caligmast.

EXAMINING THE EXPERIENCES OF PRE-SERVICE SCIENCE TEACHERS IN
THE TEACHING PRACTICUM PROCESS
ABSTRACT

This study aims to examine the experiences of pre-service science teachers regarding the
teaching practicum process, the challenges they encounter, and the contributions of this process

to their professional development. The study was conducted using a qualitative case study
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design. The participants consisted of 10 fourth-year pre-service science teachers studying at a
public university in Ankara during the 2025-2026 academic year, selected through purposive
sampling. The data were collected through a semi-structured interview form developed by the
researchers and analyzed using content analysis. The findings revealed that pre-service teachers
generally perceived the teaching practicum as a necessary and valuable experience for their
professional development. However, they reported several challenges, including classroom
management, time management, adapting instruction to student levels, and inconsistencies
between theoretical knowledge and classroom practice. The participants emphasized that the
guidance provided by mentor teachers plays a crucial role in the effectiveness of the practicum
process. Additionally, the practicum was found to enhance their self-confidence, increase their
awareness of the teaching profession, and improve their instructional skills.

In conclusion, it is recommended to strengthen university-school collaboration, ensure more
effective mentoring by cooperating teachers, and provide more comprehensive preparation
opportunities for pre-service teachers prior to the practicum process.

Keywords: Teaching practicum, pre-service science teachers, case study, professional
development, qualitative research.

GIRIiS

Bilgi ve iletisim teknolojilerinde yasanan gelismeler, egitim ortamlarini 6nemli Olcilide
doniistiirmiis ve ogretim stireglerinde dijital araglarin kullanimini giderek daha yaygin hale
getirmistir. Ozellikle fen egitimi alaninda dijital materyaller; soyut kavramlarin
somutlastirilmasi, gorsellestirme ve etkilesimli 6grenme ortamlarinin olusturulmasi agisindan
onemli firsatlar sunmaktadir.

Multimedya 6grenme kuramina gore, bireyler bilgiyi hem gorsel hem isitsel kanallar
araciligiyla islediklerinde daha kalici ve anlamli 6grenmeler gergeklestirmektedirler (Mayer,
2009). Bu baglamda dijital materyaller, 6zellikle fen bilimlerinde yer alan karmasik ve soyut
kavramlarin Ogretiminde Onemli bir ara¢ olarak degerlendirilmektedir. Ayrica dijital
teknolojiler, 6grencilerin aktif katilimin1 destekleyen 6grenme ortamlarinin olusturulmasina
katki saglamaktadir.

Bununla birlikte, dijital materyallerin 6gretim siirecinde etkili bir sekilde kullanilabilmesi,
ogretmenlerin bu teknolojileri pedagojik amaglarla nasil kullandiklariyla dogrudan iliskilidir.
Bu noktada TPACK (Technological Pedagogical Content Knowledge) cercevesi, 6gretmenlerin
teknoloji, pedagoji ve alan bilgisini biitiinlestirerek etkili 6gretim gergeklestirmeleri gerektigini

vurgulamaktadir (Mishra, & Koehler, 2006). Bu cergeveye gore Ogretmenlerin yalnizca
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teknolojiyi bilmesi yeterli olmayip, bu teknolojiyi pedagojik olarak nasil kullanacaklarini da
bilmeleri gerekmektedir.
Ogretmen adaylar1 acisindan degerlendirildiginde, dijital materyal kullammina iliskin
yeterliklerin gelistirilmesi 6gretmen yetistirme programlarinin 6nemli bir bileseni haline
gelmistir. Ancak literatiirde, Ogretmen adaylarmin dijital materyal kullanimina iliskin
yeterliklerinin ve deneyimlerinin smirli olabildigi, 6zellikle uygulama siirecinde ¢esitli
giicliikler yasadiklar1 belirtilmektedir (Ertmer & Ottenbreit-Leftwich, 2010). Bu durum,
ogretmen adaylarinin dijital araglar1 etkili bir sekilde kullanabilmeleri i¢in uygulama temelli
deneyimlere ihtiya¢ duyduklarini géstermektedir.
Fen bilgisi 6gretmen adaylar1 agisindan dijital materyallerin 6nemi daha da artmaktadir. Fen
ogretimi, soyut kavramlarin anlagilmasini gerektirdigi i¢in simiilasyonlar, animasyonlar ve
etkilesimli icerikler gibi dijital materyallerin kullanimi1 6grenmeyi kolaylagtirmaktadir. Bu
baglamda 6gretmen adaylarinin dijital materyal kullanimina yonelik goriislerinin belirlenmesi
hem 6gretmen yetistirme programlarinin gelistirilmesi hem de fen 6gretiminin niteliginin
artirllmasi agisindan 6nem tasimaktadir.
Dijital materyallerin fen 6gretiminde 6nemli bir rol oynamasina ragmen, 6gretmen adaylarinin
bu materyalleri etkili bir sekilde kullanma yeterlikleri ve bu siirecte karsilastiklar1 giicliikler
tam olarak ortaya konulmadigi goriilmektedir. Ozellikle dgretmen adaylarmin dijital materyal
kullanimina iliskin algilari, deneyimleri ve yeterlik diizeylerinin belirlenmesi 6nemli bir
gereksinim olarak goriilmektedir. Nitekim 6gretmen adaylarinin teknolojiye asina olmalarina
ragmen, bu teknolojileri 6gretim siireglerine etkili bicimde entegre etmede ¢esitli zorluklar
yasadiklar1 ve teknoloji entegrasyonunun istenen diizeyde gerceklesmeyebildigi literatiirde
vurgulanmaktadir (Ertmer & Ottenbreit-Leftwich, 2010).
Bu arastirmanin problem ciimlesi: “Fen bilgisi 6gretmen adaylarinin fen ogretiminde dijital
materyal kullanimina yonelik goriigleri nasildir?” seklindedir. Aragtirmanin problem ciimlesi
temelinde asagidaki alt problemlere yer verilmistir:

1. Fen bilgisi 6gretmen adaylar: dijital materyal kullanimini nasil degerlendirmektedir?

2. Dijital materyallerin 6grenme siirecine sagladig katkilar nelerdir?

3. Ogretmen adaylarinm dijital materyal kullaniminda karsilastiklar giigliikler nelerdir?
4. Ogretmen adaylarinin dijital materyal kullanimina iliskin yeterlik algilar1 nasildir?
5

Ogretmen adaylarinin dijital materyal kullanimina ydnelik 6nerileri nelerdir?
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Bu arastirmanin amaci, fen bilgisi 6gretmen adaylarinin fen 6gretiminde dijital materyal
kullanimina yonelik goriiglerini; algiladiklar1 yararlari, karsilastiklar1 giigliikleri ve yeterlik
algilarini nitel bir bakis a¢isiyla incelemektir.

YONTEM

Arastirma Deseni

Bu arastirma, fen bilgisi 6gretmen adaylarin fen 6gretiminde dijital materyal kullanimina
yonelik goriislerini derinlemesine incelemeyi amacladigindan, nitel arastirma yaklasimlarindan
durum caligmasi (case study) desenine gore yliriitiilmiistiir. Durum ¢alismasi, belirli bir olgunun
kendi dogal baglami igerisinde ayrintili ve ¢ok yonlii olarak incelenmesine olanak saglayan bir
arastirma yaklagimidir (Yildirim & Simsek, 2018). Bu dogrultuda arastirmada ele alinan durum,
ogretmen adaylarinin dijital materyal kullanimina iligkin deneyim ve goriisleridir.

Calisma Grubu

Arastirmanin c¢aligma grubunu, 2025-2026 egitim Ogretim yilinda Ankara’da bir devlet
iiniversitesinin fen bilgisi Ogretmenligi programinda Ogrenim goérmekte olan 4. sif
diizeyindeki 10 Ogretmen adayir olusturmaktadir. Katilimcilar, nitel arastirmalarda siklikla
kullanilan amagh 6rnekleme yontemlerinden 6l¢iit 6rnekleme teknigi ile belirlenmistir.

Olgiit olarak, katilimcilarin 8gretmenlik uygulamasi dersini vyiiriitiiyor olmalar1 ve fen
ogretiminde dijital materyal kullanimina iligkin deneyime sahip olmalari esas alinmistir. Amagh
ornekleme, arastirmanin amacina uygun ve bilgi bakimindan zengin durumlarin se¢ilmesine
olanak saglamaktadir (Patton, 2015). Katilimcilarin kimlik bilgileri gizli tutulmus ve analiz
siirecinde O1, 02, ..., 010 seklinde kodlanmistir.

Veri Toplama Araci

Arastirma verileri, arastirmacilar tarafindan gelistirilen yar1 yapilandirilmis goriisme formu
araciligiyla toplanmistir. Yar1 yapilandirilmig goriismeler, katilimcilarin deneyimlerini kendi
ifadeleriyle ayrintili bicimde ortaya koymalarina olanak saglayan esnek veri toplama araglaridir
(Creswell, 2013).

Goriisme formu hazirlanirken ilgili literatiir incelenmis ve arastirmanin amact dogrultusunda
acik uglu sorular olusturulmustur. Formun kapsam gegerligini saglamak amaciyla fen egitimi
alaninda uzman iki Ogretim {iiyesinin gorlisiine bagvurulmus ve gerekli diizenlemeler
yapilmustir.

Veri Toplama Siireci

Veriler, 2025-2026 egitim 6gretim y1l1 igerisinde yiiz yiize gerceklestirilen goriigmeler yoluyla

toplanmistir. Gorlismeler katilimceilarin goniilliliigii esas alinarak gergeklestirilmis ve her bir
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goriisme yaklagik 20-25 dakika siirmiistiir. Katilimcilarin izni dogrultusunda goriismeler ses

kaydu ile kayit altina alinmis ve daha sonra yazili metne doniistiiriilmiistir.

Ayrica veri kaybimi onlemek amaciyla gorligme sirasinda arastirmaci tarafindan notlar

tutulmustur.

Veri Analizi

Arastirma verileri, icerik analizi yéntemi kullanilarak ¢dziimlenmistir. Icerik analizi, verilerin

sistematik bir sekilde incelenerek anlamli kategorilere ve temalara doniistiiriilmesini saglayan

bir analiz yontemidir (Yildirim & Simsek, 2018).

Analiz siirecinde asagidaki adimlar izlenmistir:

1.

6.

Gorligme kayitlarinin yazili metne doniistiiriilmesi

. Verilerin dikkatlice okunarak anlamli birimlere ayrilmasi

2
3.
4
5

Kodlarin olusturulmasi

. Benzer kodlarin bir araya getirilerek kategorilerin olusturulmasi

. Kategorilerden temalara ulasilmasi

Bulgularin frekans (f) ve yiizde (%) degerleriyle sunulmasi

Kodlama siirecinde arastirmaci tarafindan olusturulan kodlar, alan uzmani bir arastirmaci

tarafindan da incelenmis ve kodlayicilar arast uyum degerlendirilmistir. Kodlayicilar arasi

giivenirlik, Miles ve Huberman (1994) tarafindan 6nerilen formiil kullanilarak hesaplanmis ve

giivenirlik katsayist .90 olarak bulunmustur. Bu deger, analiz siirecinin yiiksek diizeyde

giivenilir oldugunu gostermektedir.

Gecerlik ve Giivenirlik

Arastirmanin gegerlik ve giivenirligini artirmak amaciyla cesitli onlemler alinmigtir:

Inandiricilik (credibility): Veriler dogrudan katilimer ifadeleriyle desteklenmistir
(Lincoln & Guba, 1985).

Aktarilabilirlik (transferability): Arastirma siireci ayrintili bi¢imde agiklanmistir.
Tutarlilik  (dependability): Veri toplama ve analiz siireci sistematik olarak
yirttilmiistir.

Dogrulanabilirlik (confirmability): Bulgular dogrudan verilerle iligkilendirilmistir.

BULGULAR

1.

Dijital Materyal Kullanimina Iliskin icerik Analizi Bulgular

Fen Bilgisi 6gretmen adaylarinin dijital materyal kullanimina iligskin degerlendirmeleri asagida

sunulmustur.
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Tablo 1. Fen Bilgisi Ogretmen Adaylarimin Dijital Materyal Kullanimina iliskin

Degerlendirmeleri
Tema Alt Tema Kod f %
Algilanan deger  Ogrenmeye katk1 Faydali bulma 9 2093
Dersi kolaylastirma 8 18.60
Dikkat ve ilgi Dikkat ¢ekme 7 16.28
Ilgi artirma 6 1395
Kullanim yaklasim1  Gerekli gérme 8 18.60
Destekleyici arag olarak gorme 5 11.63
Toplam 43 100

Ornek katilimer ifadeleri:

03: “Dijital materyaller dersi daha anlasilir hale getiriyor, dzellikle zor konularda ¢ok ise

yartyor.”

O7: “Animasyon ve videolar 6grencilerin dikkatini ¢ektigi icin ders daha verimli geciyor.”

O1: “Bence artik dijital materyaller olmadan ders anlatmak ¢ok eksik kaliyor.”

05: “Dersi destekleyici olarak kullanildiginda ¢ok faydali oluyor.”
Tablo 1’e gore, 6gretmen adaylarinin biiylik ¢cogunlugu dijital materyal kullanimini olumlu
degerlendirmektedir. Ozellikle dijital materyallerin 6grenmeyi destekledigi (f=9) ve dersleri
kolaylastirdigr (f=8) yoniindeki goriisler dikkat cekmektedir. Bunun yani sira dijital
materyallerin Ogrencilerin dikkatini ¢ektigi (f=7) ve derse olan ilgiyi artirdig1 (f=6) ifade
edilmistir. Ogretmen adaylarmin énemli bir kisminin dijital materyalleri gerekli gérmesi (£=8),
bu araglarin 6gretim siirecinin ayrilmaz bir pargasi olarak algilandigimi géstermektedir. Ancak
bir kisminin dijital materyalleri yalnizca destekleyici arag olarak degerlendirmesi (f=5), bu
materyallerin 6gretim silirecine entegrasyonunun heniiz tam anlamiyla igsellestirilmedigini
diistindiirmektedir.

2. Dijital Materyallerin Ogrenme Siirecine Katkilarina Iliskin Icerik Analizi
Bulgular
Fen Bilgisi 6gretmen adaylarinin dijital materyallerin 6§renme siirecine katkilarina iligskin

gorilislerine yonelik icerik analizi bulgular1 asagida sunulmustur.

Tablo 2. Dijital Materyallerin Ogrenme Siirecine Katkilari

Tema Alt Tema Kod f %
Bilissel katki Anlama Soyut kavramlari somutlastirma 9 20.00
Kalic1 6grenme saglama 8 17.78
Gorsellestirme Gorsel destek saglama 9 20.00
Duyussal katki  Motivasyon Derse ilgiyi artirma 7 15.56
Ogrenme istegini artirma 6 13.33
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Etkilesim Katilim Aktif katilim saglama 6 13.33

Toplam 45 100
Ornek katilimei ifadeleri:

02: “Soyut konular1 anlatirken dijital materyaller gergekten cok ise yartyor.”

08: “Gorseller sayesinde dgrenciler konuyu daha kolay anliyor.”

06: “Dijital materyaller kullanildiginda 6grencilerin derse ilgisi artryor.”

09: “Kalic1 grenme agisindan ¢ok etkili oldugunu diisiiniiyorum.”
Tablo 2’ye gore, dijital materyallerin 6zellikle bilissel boyutta giiclii katkilar sagladig
goriilmektedir. Ogretmen adaylarinin biiyiik cogunlugu dijital materyallerin soyut kavramlari
somutlastirdigini1 (f=9) ve kalic1 6grenmeyi destekledigini (f=8) ifade etmistir. Ayrica gorsel
destek saglamasi (f=9), fen Ogretiminde dijital materyallerin 6nemli bir islev iistlendigini
gostermektedir. Duyussal boyutta ise dijital materyallerin 6grencilerin derse olan ilgisini
artirdig1 (f=7) ve 0grenme istegini destekledigi (f=6) belirtilmistir. Bununla birlikte aktif katilim
saglamaya yonelik katkinin (f=6) daha smirli diizeyde ifade edilmesi, dijital materyallerin
etkilesim boyutunun her zaman etkin kullanilmadigini diistindiirmektedir.

3. Dijital Materyal Kullanominda Karsilasilan Giigliiklere Iliskin icerik Analizi
Bulgular
Fen Bilgisi 6gretmen adaylarinin dijital materyal kullaniminda karsilasilan giigliiklere iliskin

gorislerine yonelik icerik analizi bulgulart asagida sunulmustur.

Tablo 3. Dijital materyal kullaniminda karsilasilan giicliikler

Tema Alt Tema Kod f %
Teknik sorunlar Altyap1 Donanim yetersizligi 7 20.00
Internet sorunlar 6 17.14
Pedagojik sorunlar Kullanom  Uygun materyal secememe 6 17.14
Materyali derse entegre edememe 5 14.29
Yeterlik Bireysel Yetersiz bilgi 5 1429
Deneyim eksikligi 6 17.14
Toplam 35 100

Ornek katilimer ifadeleri:
O4: “Okulda internet her zaman iyi ¢ekmiyor, bu yiizden materyalleri kullanmak zor
oluyor.”
010: “Bazen uygun materyal bulmakta zorlantyorum.”
02: “Materyali derse nasil entegre edecegimi tam bilemiyorum.”
06: “Teknolojiyi kullanmay1 biliyorum ama ders iginde kullanmak farkli bir sey.”
Tablo 3’e gore, 6gretmen adaylarinin dijital materyal kullaniminda hem teknik hem pedagojik
hem de bireysel diizeyde giicliikler yasadiklar1 goriilmektedir. En belirgin sorunlar arasinda

donanim yetersizligi (f=7) ve internet erigimiyle ilgili problemler (f=6) yer almaktadir. Bunun
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yani sira 0gretmen adaylarinin uygun materyal segme (f=6) ve bu materyalleri ders silirecine
entegre etme (f=5) konusunda zorlandiklar1 goriilmektedir. Bireysel diizeyde ise bilgi eksikligi
(f=5) ve deneyim yetersizligi (f=6) dnemli bir engel olarak ortaya ¢ikmaktadir. Bu bulgular,
dijital materyal kullaniminin yalnizca teknik degil, ayn1 zamanda pedagojik ve deneyimsel bir
siire¢ oldugunu gostermektedir.

4. Dijital Materyal Kullammna Iliskin Yeterlik Algisina Yonelik Icerik Analizi
Bulgular
Fen Bilgisi 6gretmen adaylarinin dijital materyal kullanimina iliskin yeterlik algilarina yonelik

icerik analizi bulgular1 asagida sunulmustur.

Tablo 4. Ogretmen adaylarinin dijital materyal kullanimina iliskin yeterlik algilar

Tema Alt Tema Kod f %
Yeterlik algis1 Olumlu Kendini yeterli gorme 4 25.00
Orta diizey Kismen yeterli 5 31.25
Olumsuz Yetersiz hissetme 1 6.25
Gelisim ihtiyaci Egitim Daha fazla egitim ihtiyaci 6 37.50
Toplam 16 100

Ornek katilimer ifadeleri:

O1: “Kendimi tamamen yeterli gormiiyorum ama gelistirebilirim.”

05: “Temel diizeyde kullanabiliyorum ama daha fazlasim grenmem gerekiyor.”

O7: “Dijital materyal kullanabiliyorum ama dersle tam uyumlu hale getirmekte

zorlantyorum.”
Tablo 4’e gore, 6gretmen adaylarinin dijital materyal kullanimina iliskin yeterlik algilarinin
cogunlukla orta diizeyde oldugu goriilmektedir. Katilimcilarin énemli bir kismi kendilerini
kismen yeterli goriirken (f=5), daha az bir kismu1 yeterli (f=4) ve ¢ok az bir kismu yetersiz (f=1)
oldugunu ifade etmistir. Bununla birlikte 6gretmen adaylarinin 6nemli bir boliimiiniin daha
fazla egitim ihtiyac1 hissetmesi (f=6), mevcut yeterlik algilarinin gelistirilmeye agik oldugunu
gostermektedir. Bu durum, 6gretmen adaylarinin dijital materyal kullaniminda kendilerini
tamamen yeterli gormediklerini ortaya koymaktadir.

5. Dijital Materyal Kullanimina Yénelik Onerilere Iliskin icerik Analizi Bulgular
Fen Bilgisi 6gretmen adaylarinin dijital materyal kullanimina yonelik 6nerilerine iligkin igerik

analizi bulgular1 asagida sunulmustur.

Tablo 5. Ogretmen adaylarimin dijital materyal kullamimina yonelik énerileri

Tema Alt Tema Kod f %
Egitim Ogretmen egitimi Uygulamali egitim artirilmali 7 25.00
Teknoloji egitimi giiclendirilmeli 6 2143
Altyap Donanim Okullarda teknolojik altyap: gelistirilmeli 6 2143
Kullannm  Pedagoji Dersle uyumlu materyal kullanimi 5 17.86
Planli kullanim 4 14.29
Toplam 28 100
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Ornek katilimer ifadeleri:

08: “Daha fazla uygulamal egitim verilmesi gerektigini diisiiniiyorum.”

03: “Teknoloji kullanimuyla ilgili dersler artirilmal.”

06: “Okullarda teknolojik imkanlar daha iyi olmal1.”

09: “Dijital materyaller plansiz degil, dersle uyumlu kullanilmali.”
Tablo 5’e gore, 6gretmen adaylarinin 6nerileri agirlikli olarak egitim ve altyapir boyutunda
yogunlagsmaktadir. Ozellikle uygulamali egitimlerin artirilmasi gerektigi (f=7) ve teknoloji
egitimlerinin giliglendirilmesi gerektigi (f=6) yoniindeki goriigsler 6n plana ¢ikmaktadir. Bunun
yani sira okullardaki teknolojik altyapmin gelistirilmesi gerektigi (f=6) ifade edilmistir.
Pedagojik boyutta ise dijital materyallerin dersle uyumlu (f=5) ve planl bir sekilde kullanilmast
(f=4) gerektigi vurgulanmistir. Bu bulgular, dijital materyal kullaniminin yalnizca teknolojiye
erisim degil, ayn1 zamanda pedagojik planlama gerektiren bir siire¢ oldugunu ortaya
koymaktadir.
SONUC, TARTISMA VE ONERILER
Bu aragtirmada, fen bilgisi 6gretmen adaylarinin fen 6gretiminde dijital materyal kullanimina
yonelik goriisleri incelenmis; dijital materyallerin &gretim siirecindeki yeri, 6grenmeye
katkilar1, kullanim siirecinde karsilasilan giigliikler, 6gretmen adaylarinin yeterlik algilari ve bu
konuya iliskin Onerileri nitel bir bakis acisiyla ortaya konulmustur. Elde edilen bulgular,
ogretmen adaylarinin dijital materyal kullanimina genel olarak olumlu yaklastiklarini, ancak bu
olumlu yaklasimin her zaman yeterli pedagojik ve teknik donanimla desteklenmedigini
gostermektedir.
Arastirmanin ilk bulgulari, 6gretmen adaylarinin dijital materyalleri biiylik olgiide yararli,
gerekli ve ogretimi destekleyici araglar olarak gordiiklerini ortaya koymustur. Katilimcilarin
dijital materyalleri “faydali bulma”, “dersi kolaylastirma” ve “gerekli gorme” yoniindeki
degerlendirmeleri, bu araglarin fen Ogretiminde yalnizca alternatif bir ara¢ olarak degil,
ogretimi giiclendiren 6nemli bir unsur olarak algilandigin1 gostermektedir. Bu sonug, dijital
materyallerin ¢coklu temsil sunma, gorsellestirme ve anlamay1 destekleme giiciinii vurgulayan
multimedya 6grenme yaklasimi ile uyumludur. Mayer’a gore bireyler bilgiyi gorsel ve isitsel
kanallardan birlikte islediklerinde 6grenme daha anlamli ve kalic1 hale gelmektedir (Mayer,
2009). Bu baglamda, 6gretmen adaylarinin dijital materyalleri olumlu degerlendirmeleri, fen
ogretiminin dogasiyla da ortiismektedir. Cilinkii fen Ogretimi, ¢ogu zaman dogrudan
gbézlemlenemeyen, soyut veya karmasik kavramlarin 6grenciler tarafindan anlamlandirilmasini

gerektirir.
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Arastirmanin ikinci boyutunda, dijital materyallerin 6grenme siirecine katkilar1 incelendiginde,
ogretmen adaylarinin 6zellikle “soyut kavramlar1 somutlagtirma”, “gorsel destek saglama” ve
“kalict 6grenme saglama” noktalarinda yogunlastiklar1 goriilmistiir. Bu bulgu, dijital
materyallerin fen 6gretiminde kavramsal 6grenmeyi destekleyici islevini agik bigimde ortaya
koymaktadir. Fen derslerinde hiicre yapisi, atom modelleri, kuvvet-hareket iliskileri, astronomi
konular1 ya da mikroskobik diizeyde gergeklesen olaylar gibi dogrudan gozlemlenmesi giic
kavramlarin 6gretiminde dijital materyaller dnemli bir kolaylastirici rol tistlenmektedir. Bu
durum, National Research Council’in fen egitiminde bilimsel kavramlarin anlamlandirilmasi
icin ¢oklu temsil ve model kullaniminin 6nemine yaptig1 vurguyla paralellik gostermektedir
(National Research Council, 2012). Ayrica Ogretmen adaylarinin dijital materyallerin
ogrencilerin derse ilgisini ve O0grenme istegini artirdigi yoniindeki goriisleri, bu araglarin
yalnizca biligsel degil, duyussal boyutta da etkili oldugunu gostermektedir. Bununla birlikte
aktif katilim boyutuna iliskin bulgularin gérece daha sinirli olmasi, dijital materyallerin her
kullaniminin otomatik olarak etkilesimli 6grenme dogurmadigini diisiindiirmektedir. Bu durum,
dijital materyalin varligindan ¢ok, nasil kullanildiginin belirleyici oldugunu gostermektedir.
Arastirmanin ticlincli boyutunda, 6gretmen adaylarinin dijital materyal kullaniminda gesitli
giicliiklerle karsilastiklar1 belirlenmistir. Bulgular, bu giicliiklerin ii¢ temel diizeyde
toplandigini1 gostermektedir: teknik sorunlar, pedagojik sorunlar ve bireysel yeterliklere bagl
sorunlar. Teknik diizeyde donanim yetersizligi ve internet sorunlarinin 6ne ¢ikmasi, dijital
materyal kullaniminin yalnizca 6gretmenin istegine ve yeterligine bagli olmadigini; fiziksel ve
teknolojik altyapinin da bu siirecin ayrilmaz bir pargasi oldugunu gostermektedir. Pedagojik
diizeyde uygun materyal segememe ve materyali derse entegre edememe bulgulari ise 6gretmen
adaylarmin dijital materyali kullanma istegi tasisalar da, bu materyali 6gretim hedefleriyle
uyumlu bigimde yapilandiramadiklarin1i ~ diisiindiirmektedir. Bu bulgular, teknoloji
entegrasyonunun yalnizca teknolojiye erisim meselesi olmadigini; bilgi, inang, pedagojik
anlayls ve baglamsal kosullarla birlikte ele alinmasi gerektigini vurgulayan Ertmer ve
Ottenbreit-Leftwich’in (2010) goriisleriyle uyumludur. Arastirmada ortaya ¢ikan deneyim
eksikligi ve bilgi yetersizligi de bu durumu desteklemektedir. Dolayisiyla sorun, yalnizca
“dijital materyal kullanmak” degil, “dijital materyali Ogretimsel amacla etkili bigimde
kullanabilmek™ sorunudur.

Arastirmanin dordiincii boyutunda 6gretmen adaylarinin dijital materyal kullanimina iliskin
yeterlik algilar1 incelendiginde, katilimcilarin biiylik ¢cogunlugunun kendilerini tam yeterli

degil, daha ¢ok “kismen yeterli” gordiikleri anlagiimaktadir. Bu bulgu, 6gretmen adaylarinin
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dijital teknolojilere tlimiiyle uzak olmadiklarini, ancak bu teknolojileri 6gretim amagh kullanma
konusunda kendilerini gelistirmeye ihtiya¢ duyduklarin1 gostermektedir. Burada dikkat ¢ekici
nokta, teknolojiye asinalik ile pedagojik teknoloji kullanimi arasindaki farktir. Bir 6gretmen
adaymin dijital araglar1 giinlilk yasaminda kullanabilmesi, bunlar1 6gretim siirecine etkili
bigimde aktarabilecegi anlamina gelmemektedir. Bu durum, TPACK cercevesinin temel
varsayimiyla dogrudan iligkilidir. Mishra ve Koehler’e (2006) gore, etkili teknoloji
entegrasyonu; teknoloji, pedagoji ve alan bilgisinin birlikte ve dengeli bir bi¢imde
kullanilmasin1 gerektirir. Aragtirmada 6gretmen adaylarinin 6nemli bir boliimiiniin daha fazla
egitim ihtiyaci hissetmesi de bu yeterlik alaninin heniiz gelismekte olduguna isaret etmektedir.
Dolayisiyla 6gretmen adaylarinin dijital materyal kullanimina iligkin algilar1 olumlu olsa da, bu
olumlu alginin yiiksek yeterlik algisina tam olarak donlismedigi sdylenebilir.

Arastirmanin son boyutunda yer alan oneriler incelendiginde, 6gretmen adaylarinin daha ¢ok
uygulamal1 egitim, teknoloji egitiminin giiclendirilmesi, altyapinin gelistirilmesi ve dijital
materyallerin planl kullanilmasi lizerinde durduklar1 goriilmektedir. Bu bulgular, 6gretmen
adaylarinin sorunu yalnizca bireysel yetersizlik olarak gormediklerini; egitim programi, okul
altyapis1 ve Ogretim planlamast gibi daha genis bir c¢er¢evede degerlendirdiklerini
gostermektedir. Bu durum, dijital materyal kullaniminin ¢ok boyutlu bir mesele oldugunu ve
yalnizca bireysel ¢aba ile ¢coziilemeyecegini ortaya koymaktadir.

Genel olarak degerlendirildiginde, bu arastirma fen bilgisi 6gretmen adaylarmin dijital
materyallere yonelik olumlu bir tutuma sahip olduklarini, dijital materyallerin 6zellikle soyut
kavramlarin 6gretimi ve gorsellestirme agisindan 6nemli katkilar sundugunu, ancak etkili
kullanim i¢in pedagojik entegrasyon, uygulama deneyimi ve teknik altyap1 acisindan
desteklenmeleri gerektigini géstermektedir. Bu sonuclar, 6gretmen yetistirme programlarinda
dijital materyal kullanimimin yalmzca teorik diizeyde ele alinmasmin yeterli olmadigini;
uygulama temelli, alanla iligkili ve 6gretim siirecine dogrudan yansiyan bir yapi igerisinde ele
alinmasi gerektigini ortaya koymaktadir.

Oneriler

Arastirma bulgularina dayali olarak asagidaki oneriler gelistirilmistir:

e Arastirmada, 6gretmen adaylarmin dijital materyalleri yararli ve gerekli bulduklari,
ancak bunlar1 ¢ogu zaman destekleyici bir ara¢g olarak gordiikleri belirlenmistir. Bu
sonuca bagli olarak, 6gretmen yetistirme programlarinda dijital materyal kullaniminin
yalnizca ek bir unsur degil, 6gretim siirecinin planli bir bileseni olarak ele alinmasini

saglayacak diizenlemeler yapilmasi onerilmektedir.
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Arastirmada, dijital materyallerin ozellikle soyut kavramlari somutlagtirma,
gorsellestirme ve kalic1 6grenmeye katki sagladigi goriilmiistiir. Bu sonuca bagli olarak,
fen Ogretiminde konuya uygun simiilasyon, animasyon, etkilesimli sunum ve
modelleme araclarinin kullanimimi artiracak uygulamalara daha fazla yer verilmesi
onerilmektedir.

Arastirmada, 6gretmen adaylarinin dijital materyal kullaniminda donanim ve internet
gibi teknik sorunlarla karsilastiklart belirlenmistir. Bu sonuca bagl olarak, uygulama
okullarinda teknolojik altyapinin gii¢lendirilmesi ve 6gretim siirecinde kullanilabilecek
temel dijital araglara erisimin artirilmasi dnerilmektedir.

Arastirmada, 68retmen adaylarinin uygun materyal se¢me ve materyali derse entegre
etme konusunda giicliikk yasadiklar1 goriilmiistiir. Bu sonuca bagli olarak, dgretmen
adaylarina dijital materyal se¢imi, uyarlanmasi ve ders plani ile biitiinlestirilmesine
yonelik uygulamali egitimler verilmesi 6nerilmektedir.

Arastirmada, 6gretmen adaylarinin 6nemli bir boliimiiniin kendilerini dijital materyal
kullanim1 konusunda ancak kismen yeterli gordiikleri belirlenmistir. Bu sonuca bagh
olarak, 6gretmen adaylarinin bu alandaki yeterliklerini gelistirecek atdlye calismalari,
mikro 6gretim uygulamalar1 ve ders ici performans temelli etkinliklerin artirilmasi
onerilmektedir.

Arastirmada, 6gretmen adaylarinin daha fazla uygulamali egitim ihtiyaci hissettikleri
goriilmiistiir. Bu sonuca baglh olarak, 6gretmen yetistirme programlarinda teknoloji
kullanimina yonelik derslerin teorik bilgiyle sinirli kalmamasi, dogrudan o&gretim
tasarimi ve materyal gelistirme boyutunu igerecek sekilde yeniden yapilandiriimasi
onerilmektedir.

Aragtirmada, dijital materyallerin etkili kullaniminin planlama gerektirdigi
anlagilmistir. Bu sonuca bagli olarak, 6gretmen adaylarinin dijital materyalleri dersin
hedefleri, i¢erigi ve 6grenci 6zellikleriyle uyumlu bigimde kullanmalarini destekleyecek
planlama becerilerinin gelistirilmesi dnerilmektedir.

Arastirmada, Ogretmen adaylarimin Onerilerinin egitim ve altyapt boyutunda
yogunlastig1 goriilmiistiir. Bu sonuca bagl olarak, tiniversitelerde verilen teknoloji
temelli 6gretmen egitimi ile uygulama okullarindaki teknolojik olanaklar arasinda uyum

saglanmasina yonelik is birliklerinin gelistirilmesi 6nerilmektedir.
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e Arastirmada 6gretmen adaylarinin teknolojiyi kullanmada egitim ihtiyaci hissettikleri
goriilmiistiir. Buna bagl olarak 6gretmen adaylarinin 6gretim programlarina teknoloji

kullanmalarina yonelik dersler eklenilmesi dnerilmektedir.

e Ogretmen adaylarinin dijital materyal gelistirme becerilerini artirmak amaciyla,
Ogretmen yetistirme programlarinda proje tabanli derslere daha fazla yer verilmesi
Onerilmektedir.
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Abstract

Acute gastrointestinal (GI) bleeding represents a frequent medical emergency that may
range from mild self-limited hemorrhage to severe, life-threatening conditions requiring urgent
intervention. Endoscopy remains the first-line diagnostic and therapeutic modality for both
upper and lower gastrointestinal bleeding. Conventional treatment strategies include
conservative medical management, therapeutic endoscopy, transcatheter embolization, and
surgical intervention. In cases where endoscopic therapy fails or recurrent bleeding occurs,
transcatheter embolization and surgical procedures are considered alternative therapeutic
approaches. However, both methods may be associated with significant complications and
varying degrees of procedural risk. The selection of an appropriate management strategy largely
depends on the patient’s clinical status, hemodynamic stability, and underlying comorbidities.
Emergency surgical intervention has traditionally been associated with relatively high
morbidity and mortality rates. In recent decades, advances in interventional radiology and
catheter-based techniques have significantly improved the safety and effectiveness of
superselective transcatheter embolization, making it an increasingly preferred treatment
modality for the management of acute gastrointestinal bleeding. This review highlights the

expanding role of interventional radiology in the diagnosis and treatment of GI hemorrhage.
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Technological developments in catheter systems, embolization materials, and imaging guidance
have enhanced the feasibility and precision of angiographic embolization for both upper and
lower gastrointestinal bleeding. Transcatheter embolization has demonstrated high technical
success and favorable clinical outcomes, particularly in patients who do not respond to
endoscopic or pharmacological therapy. Multidetector computed tomography (MDCT) has also
emerged as a valuable diagnostic tool for identifying bleeding sources and evaluating the
anatomical characteristics of the gastrointestinal tract in hemodynamically stable patients.
Effective management of gastrointestinal bleeding requires close multidisciplinary
collaboration among interventional radiologists, gastroenterologists, and diagnostic
radiologists. Endovascular embolization has been shown to significantly reduce mortality in
high-risk patients who would otherwise require open surgical procedures following
unsuccessful endoscopic treatment. Nevertheless, further clinical investigations are necessary
to optimize treatment protocols and to better define the long-term outcomes of these minimally
invasive therapeutic approaches.

Key Words: Endovascular surgery, gastrointestinal duodenal, ulcer bleeding, treatment.
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ABSTRACT

Social media plays a significant role in modern communication, especially among young
people. While it helps individuals connect, share information, and build communities, excessive
use may negatively affect mental health. Studies show that high social media usage can lead to
anxiety, depression, low self-esteem, and sleep problems due to factors like online comparison
and cyberbullying. However, social media can also provide emotional support and raise
awareness about mental health issues. This paper examines both the positive and negative
effects of social media on mental well-being and highlights the importance of balanced and
responsible use.

KEYWORDS

Social Media Usage, Mental Well-being, Digital Communication, Online Interaction, Screen
Time, Social Comparison, Internet Addiction, Emotional Health, Psychological Effects, Youth
and Social Media , Online Behaviour, Sleep Disturbance, Self-image, Digital Lifestyle, Online
Communities, Media Influence, Social Networking Platforms.

[1] INTRODUCTION

In recent years, social media has become a major part of everyday life. Millions of people use
platforms such as Facebook, Instagram, Twitter, and other online networks to communicate,
share experiences, and access information. These platforms allow individuals to stay connected
with friends, family, and communities across the world. Because of the widespread use of
smartphones and the internet, social media usage has increased rapidly, especially among
teenagers and young adults.

While social media offers many benefits, including easy communication and access to
knowledge, it has also raised concerns about its influence on mental health. Spending long hours

on social networking sites can sometimes affect a person’s emotions, behavior, and overall
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well-being. Issues such as online comparison, cyberbullying, and the pressure to maintain a
perfect online image may lead to feelings of stress, anxiety, or low self-esteem.

At the same time, social media can also play a positive role by providing social support,
spreading awareness about mental health, and helping people connect with others who share
similar experiences. Therefore, it is important to understand both the positive and negative
impacts of social media on mental health.

[2] SOCIAL MEDIA USAGE

Social media has become an integral part of daily life, especially with the rise of smartphones
and constant internet access. Platforms like Facebook, Instagram, Twitter, and TikTok allow
users to communicate, share experiences, follow news, and participate in online communities.
Young people are particularly active, using social media to express themselves, maintain
friendships, and keep up with trends and global events.

Daily engagement with social media can range from a few minutes to several hours, and for
many, it has become a routine part of life. While it provides opportunities for social connection,
learning, and entertainment, excessive usage can interfere with real-life interactions,
productivity, and sleep patterns. Understanding patterns of social media usage is essential to

assess its impact on mental health and to promote a balanced, healthy approach to online

activity.
[3] POSITIVE AND NEGATIVE IMPACTS
Aspect Positive Impacts Negative Impacts
Social Connection Reduces loneliness, builds Can replace real-life
community interactions
Mental Health Awareness Provides support and info Exposure to harmful content
Emotional Support Encouragement from peers Cyberbullying lowers self-
esteem
Self-expression Creativity and personal Pressure to appear perfect
expression
Entertainment Relaxation and fun Addiction and time wastage

[4] ANXIETY AND DEPRESSION

Excessive social media use can increase anxiety and depression, especially due to constant
comparison with others and exposure to idealized posts. Cyberbullying, negative comments,
and pressure to stay connected also contribute to stress and low self-esteem. However, using
social media responsibly, such as joining support groups or following positive content, can

provide emotional support and reduce feelings of isolation.
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Factor Impact on Mental Health

Social Comparison Feeling inadequate, low self-esteem, stress
Cyberbullying Anxiety, sadness, depression

Pressure to Stay Connected Restlessness, stress, fear of missing out
Excessive Use Mood swings, withdrawal, lack of motivation
Positive Use Emotional support, reduced isolation

[5] SOCIAL MEDIA ADDICTION

Social media addiction refers to the excessive and compulsive use of social networking
platforms that interferes with daily life. Individuals may feel a strong urge to check
notifications, scroll feeds, or post content constantly, often at the expense of work, studies, or
face-to-face interactions.

This addiction can lead to negative consequences such as reduced productivity, sleep
disturbances, stress, and social isolation. The constant need for validation through likes,
comments, or shares can also affect self-esteem and emotional well-being.

[6] EFFECTS ON SLEEP

Excessive social media use, especially before bedtime, can negatively affect sleep quality. The
blue light from screens disrupts the production of melatonin, the hormone responsible for sleep,
making it harder to fall asleep. Constant notifications and engaging content can also keep the
mind active, leading to delayed sleep and shorter sleep duration. Over time, poor sleep can
increase stress, fatigue, and negatively impact mental health.

[7] CONCLUSION

Social media has become a powerful tool that shapes the way people communicate, share
information, and connect with the world. It offers several benefits, including social connection,
emotional support, self-expression, and increased awareness about mental health issues.
However, excessive or improper use can have serious negative effects, such as anxiety,
depression, low self-esteem, cyberbullying, addiction, and sleep disturbances.

The overall impact of social media on mental health depends largely on how it is used.
Responsible use, awareness of screen time, and engagement with positive and supportive
content can help maximize the benefits while minimizing harm. Individuals, educators, and

policymakers must work together to promote digital literacy and healthy online habits. By
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finding a balance between online interaction and real-life activities, social media can be a
valuable resource without compromising mental well-being.
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ABSTRACT :

Expert Systems and Al Models are two important approaches in artificial intelligence used to
solve complex problems. Expert Systems rely on predefined rules and knowledge provided by
human experts to make decisions. They work well in structured and predictable environments
but lack adaptability. In contrast, Al Models learn from data and improve their performance
over time using machine learning techniques. They can handle large datasets and identify
patterns that are difficult for humans to define manually. This abstract compares Expert
Systems and Al Models by highlighting their working principles, advantages, limitations, and
suitability for modern applications.
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Expert Systems, Al Models, Rule-based systems, Knowledge base, Human expertise,
Decision-making, Predefined rules, Domain-specific applications, Transparency, Machine
Learning, Deep Learning, Data-driven models, Adaptability, Learning capability, Complex
datasets, Modern Al applications, Intelligent systems, Problem-solving.

[1] INTRODUCTION:

Expert Systems and Al Models are two major approaches in the field of artificial intelligence
designed to solve complex problems. Expert Systems use predefined rules and knowledge
gathered from human experts to make decisions in specific domains. They are reliable and
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transparent but limited in learning capability. Al Models, on the other hand, learn from data
and improve their performance through machine learning and deep learning techniques. They
are flexible, adaptive, and capable of handling large and complex datasets. This introduction
highlights the fundamental differences between Expert Systems and Al Models and their role
in modern applications

[2] EXPERT SYSTEM:

An Expert System is a type of artificial intelligence program that simulates the decision-making
ability of a human expert in a specific field. It works by using a knowledge base, which contains
facts, rules, and expert knowledge, and an inference engine, which applies logical reasoning to
solve problems. Expert Systems are designed to provide advice, diagnosis, or solutions based
on user input. Unlike modern Al models, Expert Systems do not learn from data or improve
automatically. They are widely used in medical diagnosis, technical troubleshooting, financial
decision-making, and customer support systems. Expert Systems offer consistency, accuracy,
and reliability, especially in well-defined problem area-making.

[3] ARCHITECTURE OF EXPERT SYSTEM:

An expert system (ES) is a computer program designed to mimic the decision-making ability
of a human expert. Its architecture is typically divided into five main components:

1. Knowledge Base

° Stores domain-specific knowledge and facts.
° Contains rules, heuristics, and relationships about the problem area.
) Example: In a medical expert system, it stores symptoms, diseases, and treatment rules.

2. Inference Engine

° The brain of the expert system.
° Applies logical reasoning to the knowledge base to solve problems or make decisions.
° Uses methods like:

0o Forward chaining (data-driven)
o Backward chaining  (goal-
driven)

3. User Interface

° Allows interaction between the user and the expert system.
° Users input problems/questions and receive solutions or advice.
° Should be friendly and easy to use, often includes text or graphical interfaces.
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4. Explanation Subsystem

Explains how the system arrived at a particular decision or solution.
Helps users trust the system by providing reasoning steps.

Example: “I diagnosed flu because you have fever and sore throat.”

5. Knowledge Acquisition Subsystem

Helps update and expand the knowledge base.
Allows experts to add new rules without programming knowledge.

Can include machine learning components in advanced systems.

[4] ADVANTAGES OF EXPERT SYSTEM:

1.

Knowledge preservation — They capture and retain expert knowledge, which prevents
loss when experts retire or leave an organization.

Training tool — They can be used to train new employees by simulating expert
reasoning and decision-making processes.

Error reduction — By following established rules and logic, expert systems reduce
human errors in decision-making.

Scalability — Accessibility — They are available 24/7 and can provide expertise in
remote or underserved areas without requiring the physical presence of a human expert.
Quickness — Expert systems can analyze complex problems and provide solutions
much faster than human experts.

Cost-effective — Once developed, they reduce the need for multiple human experts, The
same system can be deployed across multiple locations, serving many users
simultaneously.

Handling complex problems — They can solve problems that are too complex for non-
experts by applying sophisticated reasoning.

Objective decision-making — They make decisions based on facts and rules rather than

personal biases or subjective.

[5] Al MODELS :

Al models are computer programs that learn from data to perform tasks requiring human

intelligence, such as decision-making, prediction, and problem-solving. They include machine

learning models, deep learning models, and reinforcement learning models. Al models are

used in healthcare, finance, transportation, retail, and natural language processing. They

provide benefits like speed, accuracy, and automation but may face challenges such as data
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dependency and bias. Overall, Al models help create intelligent systems that improve
efficiency and support better decisions.
[6] ARCHITECTURE OF Al MODELS:
The architecture of an Al model describes the structure and components that allow it to learn
from data, make predictions, and perform intelligent tasks. While the exact architecture
depends on the type of Al (machine learning, deep learning, or hybrid), a general Al model
architecture typically includes the following layers:
1. Data Layer
° Collects raw data from various sources such as text, images, audio, or sensors.
) Includes data preprocessing like cleaning, normalization, and formatting.
2. Feature Layer
e Extracts and selects important features from raw data that the model can learn from.
e Converts complex data into a structured form suitable for training.
3. Model Layer
° The core learning component where the Al algorithm resides.
° Can include:
0 Machine Learning algorithms: Decision trees, SVM, Random Forest.
0 Deep Learning algorithms: Neural networks, CNNs, RNNs, Transformers.
Learns patterns from data and builds predictive or decision-making capability.
4. Training Layer
° The model is trained on data using techniques like:
0 Forward propagation (making predictions) o Loss calculation
(measuring errors) 0 Backpropagation (adjusting weights)
° Optimizes the model to minimize errors and improve accuracy.
5. Inference / Prediction Layer
° Uses the trained model to make predictions or decisions on new, unseen data.
) Example: Predicting stock prices, classifying images, or recommending products.
6. Evaluation & Feedback Layer

° Measures model performance using metrics like accuracy, precision, recall, or F1-
score.
) Provides feedback to retrain or fine-tune the model for better results.

7. Output Layer

° Presents the results to users or other systems.
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° Can be predictions, classifications, recommendations, or automated actions.
[7] ADVANTAGES OF Al MODELS:
1. Automation of tasks — Al models can perform repetitive and mundane tasks without

human intervention.

2. Speed and efficiency — They process large amounts of data much faster than humans.

3. Accuracy — Al models can reduce errors and improve precision in tasks like
calculations, predictions, and data analysis.

4. 24/7 availability — Al systems can work continuously without breaks or fatigue.
Handling big data — Al can analyze massive datasets that humans cannot process
manually.

6. Predictive capabilities — Al models can forecast trends, behaviors, or outcomes based

on historical data.

7. Cost savings — By automating processes, Al reduces labor costs and operational
expenses.
8. Personalization — Al can provide customized recommendations or solutions based on

individual preferences.

9. Decision support — Al helps humans make informed decisions by providing insights
and analysis.

10.  Scalability — Al models can be applied to multiple tasks or large-scale systems without
significant additional resource.

[8] COMPARISION TABLE:

Al MODELS EXPERT SYSTEM
Ai models learn from data using algorithm Expert systems use rules given by human experts.
They can improve automatically with new data. They do not learn automatically.
Al models use machine learning and neural networks. Expert systems use IF-THEN rules
They handle large and complex data. They work with specific knowledge-based problems.
Used in image recognition, speech recognition, and prediction. | Used in medical diagnosis and decision support.
Example: Machine learning models. Example: MYCIN expert system.
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100
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learning in data improvement with new idea Technology used Handling complex data

[10] CONCLUSION:

Al models and expert systems are both important technologies in artificial intelligence. Al
models learn from large amounts of data and can improve automatically over time. In contrast,
expert systems rely on predefined rules and knowledge provided by human experts. Al models
are better for handling complex data and modern applications, while expert systems are useful
for solving specific problems that require expert knowledge. Therefore, both systems play
different but valuable roles in intelligent decision-making systems.
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Abstract

Digital twins of the human body represent a transformative leap in personalized medicine,
functioning as highfidelity, virtual replicas of an individual's unique biological systems. By
integrating multi-scale data—ranging from real-time biometrics gathered by wearables to
genomic profiles and clinical imaging—these models utilize artificial intelligence to simulate
physiological responses with incredible accuracy. This "in silico” approach allows clinicians to
predict disease progression, optimize drug dosages, and rehearse surgical interventions on a
digital avatar before treating the physical patient. While challenges regarding computational
power and data ethics remain, the digital twin stands as the ultimate tool for transitioning
healthcare from a reactive, generalized model to a proactive, precision-based discipline.
Keywords Human Digital Twin, Bidirectional Linking, Multi-scale Modeling, Internet of
Medical Things, Real-time Biometrics, Genomic Sequencing, Cyber-Physical Systems, Virtual
Patient Populations, Precision Cardiology. [1] INTRODUCTION The concept of a Digital
Twin of the human body marks a revolutionary convergence of engineering precision and
biological complexity, moving healthcare away from generalized treatments toward a truly
individualized paradigm. Unlike traditional medical records which offer a static snapshot of a
patient's history, a digital twin is a dynamic, multi-scale virtual mirror that evolves in real-time
alongside its physical counterpart. This sophisticated model is constructed by integrating
massive streams of heterogeneous data—ranging from high-resolution genomic sequencing and
proteomic profiles to continuous biometric feeds from wearable sensors and clinical imaging—
and processing them through advanced artificial intelligence and mechanistic biological
simulations. By creating this high-fidelity "in silico" replica, clinicians can transition from
reactive medicine to a proactive, predictive model where they can simulate the progression of
chronic diseases, optimize pharmacological dosages, and rehearse complex surgical procedures
on the virtual avatar before any physical intervention occurs. Ultimately, the human digital twin

serves as the foundational pillar of precision medicine, offering a transparent, data-driven
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window into an individual’s unique physiological responses and providing a transformative tool
for life-long health optimization and risk mitigation.

[2] ADVANTAGES

The primary advantage of Digital Twins of the Human Body (DTHB) lies in the transition from
a "trial-and-error” medical model to a predictive, data-driven strategy. By creating a high-
fidelity virtual mirror of an individual, healthcare moves beyond population-wide averages to
address the specific biological nuances of a single person. This allows for in silico testing—
running thousands of simulations on a digital avatar to determine the most effective treatment
path without any physical risk to the patient. Ultimately, this technology acts as a continuous
health GPS, alerting both patients and providers to physiological deviations long before they
manifest as symptomatic disease. Hyper-Personalized Pharmacology: Digital twins can
simulate how a specific person’s metabolism will react to a drug, allowing doctors to optimize
dosages and predict potential adverse side effects before the first pill is taken. Risk-Free
Surgical Rehearsal: Surgeons can practice complex procedures on a patient’s exact anatomical
replica, identifying potential complications and refining their approach in a virtual environment.
Chronic Disease Prevention: By integrating data from wearables, a digital twin can detect subtle
shifts in glucose levels, heart rate variability, or blood pressure, providing early warnings for
conditions like Type 2 diabetes or heart failure. Accelerated Clinical Trials: "Virtual patient”
cohorts can be used to test new therapies, potentially reducing the need for animal testing and
shortening the years-long timeline required to bring life-saving drugs to market. Enhanced
Patient Engagement: Having a visual, interactive model of one’s own health makes complex
medical data digestible, empowering individuals to see exactly how lifestyle changes—Iike diet
or exercise—impact their longevity. Life-Cycle Health Management: The twin serves as a
permanent, evolving record that tracks aging and biological changes over decades, providing a
comprehensive longitudinal view of health that a standard paper chart cannot achieve. [4]
ARCHITECTURE

The architecture of a Human Digital Twin (HDT) is built upon a multi-layered framework that
bridges the gap between physical biology and computational intelligence. It functions as a
closed-loop system where data is continuously harvested from the physical body, processed
through sophisticated mathematical models, and then translated into actionable medical
insights. This structure is not merely a database but a hierarchical pipeline that manages "Data
Fusion"—the merging of disparate information like heart rates, genetic markers, and lifestyle

habits —into a singular, synchronized virtual entity.
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The Functional Layers of HDT Architecture

Data Acquisition Layer (The Sensors): This foundation consists of the "Internet of Medical
Things" (IoMT). It captures continuous streams from wearables (ECG, glucose), periodic
clinical data (MRI, blood tests), and static biological data (Genomic sequencing). Data
Processing and Integration Layer (The Nexus): Here, raw data is cleaned and standardized. This
layer uses "Digital Threads" to ensure that information from a smartwatch is correctly time-
stamped and aligned with a patient’s historical medical records.Modeling and Simulation Layer
(The Core): This is the "brain" of the twin. It combines Mechanistic Models (based on known
physics and biology) with Al/Machine Learning Models (based on patterns and predictions) to
simulate how organs or systems will behave under stress or treatment. Service and Application
Layer (The Interface): The top layer translates complex simulations into a user-friendly format.
For a surgeon, this might be a 3D AR overlay of a heart; for a patient, it might be a simplified
health dashboard on a smartphone. Security and Ethics Layer (The Shield): A horizontal layer
that wraps around the entire architecture, employing blockchain or advanced encryption to
ensure that the "Digital Self" remains private and secure from unauthorized access.

6] CONCLUSION

The realization of digital twins of the human body marks a definitive transition from reactive
medicine to a proactive, data-driven era of personalized biological management. By
synthesizing multi-scale data—ranging from real-time biometric streams and lifestyle factors
to complex genomic and proteomic profiles—these virtual replicas serve as dynamic sandboxes
for medical experimentation, allowing doctors to predict disease progression and simulate
surgical outcomes with unprecedented accuracy. This technological leap effectively eliminates
the "onesize-fits-all" approach to pharmacology, replacing it with a system where treatments
are optimized for an individual's unique cellular architecture before they are ever administered.
However, the ultimate success of this field hinges not just on computational power, but on our
ability to navigate the profound ethical landscape of data privacy and the security of our most
intimate biological information. As these models evolve from static snapshots into lifelong,
predictive companions, they promise to redefine the human experience of aging and wellness,
transforming the patient from a passive recipient of care into a precisely mapped biological
entity where health is maintained through continuous, preemptive calibration.
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1. Abstract

The rapid growth of the Internet of Things (IoT) has enabled seamless connectivity among
billions of smart devices across various domains such as healthcare, smart cities, industrial
automation, and transportation. However, the large-scale deployment of 10T networks
introduces significant security and privacy challenges due to limited device resources,
heterogeneous architectures, and centralized communication models. Traditional security
mechanisms often fail to provide adequate protection against cyber threats such as data
tampering, unauthorized access, and distributed attacks.

Blockchain technology has emerged as a promising approach to enhance the security of loT
communication networks by providing decentralized trust management, immutable data
storage, and secure peer-to-peer communication. By integrating cryptographic techniques and
distributed ledgers, blockchain enables secure device authentication, data integrity, and
transparent communication among loT nodes without relying on centralized authorities.

This paper presents an analytical study of blockchain-based secure communication frameworks
for 1oT networks. The study examines system architecture, security mechanisms, and
communication protocols that leverage blockchain technology to improve trust and reliability
in 10T environments. Furthermore, key challenges such as scalability, energy consumption,
latency, and interoperability are discussed. The analysis highlights the potential of blockchain
to strengthen 10T security while identifying research challenges that must be addressed for

efficient large-scale deployment.

81




ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

2. Keywords

Blockchain Technology, Internet of Things (1oT), Secure Communication, Decentralization,
Smart Contracts, Device Authentication, Data Integrity

3. Introduction

The Internet of Things (10T) represents a rapidly evolving technological paradigm that connects
physical devices, sensors, and software systems to enable intelligent data exchange and
automation. loT networks are widely used in applications such as smart homes, healthcare
monitoring, industrial control systems, and environmental sensing. These systems rely heavily
on continuous communication among devices, making network security and data protection
critical concerns.

Traditional 10T communication architectures typically depend on centralized cloud servers for
data processing and device management. While this approach simplifies system control, it also
introduces several vulnerabilities, including single points of failure, data breaches, and
unauthorized device access. Attackers can exploit these weaknesses to manipulate data, disrupt
services, or compromise sensitive information.

Blockchain technology offers a decentralized and tamper-resistant infrastructure that can
significantly improve the security of IoT communication networks. By utilizing distributed
ledgers and cryptographic hashing, blockchain ensures that data exchanged between devices
remains secure, transparent, and immutable. Additionally, smart contracts enable automated
verification of communication rules and device authentication without the need for trusted
intermediaries.

This paper explores the integration of blockchain technology with 10T networks to establish
secure communication frameworks. The study analyzes system architecture, security
mechanisms, and communication workflows that support reliable and trustworthy IoT
operations.

4. Related Work

Researchers have extensively investigated security solutions for loT networks due to the
increasing number of connected devices and associated cyber threats. Early security models
relied on traditional cryptographic protocols and centralized authentication servers to protect
communication channels. Although these approaches improved basic security, they often
suffered from scalability issues and single points of failure. Recent studies have proposed
blockchain-based architectures to enhance IoT security through decentralized trust

management. Blockchain enables secure device authentication, transparent data sharing, and
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immutable logging of communication events. Several frameworks utilize smart contracts to
automate security policies and control data access among 10T devices.
However, existing research also highlights several challenges associated with blockchain
integration in loT environments. These include high energy consumption, latency introduced
by consensus mechanisms, and limitations of resource-constrained loT devices. Consequently,
researchers continue exploring lightweight blockchain models and hybrid architectures to
improve system efficiency while maintaining strong security guarantees.
5. Proposed Methodology
The proposed blockchain-based secure communication framework for 10T networks focuses on
establishing decentralized trust, secure device authentication, and reliable data exchange.
Initially, 10T devices undergo a registration process in which each device is assigned a unique
digital identity. Cryptographic keys are generated to enable secure communication between
devices and the blockchain network. Once registered, devices can securely transmit data
through encrypted communication channels.
When a device sends data, the information is verified and recorded as a transaction on the
blockchain ledger. Smart contracts enforce predefined communication policies, including
device authentication, access control, and data validation. These automated mechanisms ensure
that only authorized devices can participate in network communication.
The decentralized nature of blockchain eliminates reliance on a central server while maintaining
transparency and integrity of communication records. Network participants can verify data
authenticity through the distributed ledger, ensuring secure and trustworthy communication
across the loT ecosystem.
6. Advantages
The integration of blockchain technology with IoT networks provides several important
advantages:

e Enhanced Security
Cryptographic hashing and distributed ledgers protect IoT communication from tampering and
unauthorized access.

e Decentralization
Eliminates dependence on centralized servers and reduces single points of failure.

e Improved Data Integrity
Immutable blockchain records ensure that transmitted data cannot be altered once recorded.

e Transparent Communication
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All network transactions can be verified by participants, increasing system transparency.
e Secure Device Authentication
Blockchain enables reliable identification and authorization of 10T devices.
Automated Security Policies
Smart contracts enforce communication rules and access control mechanisms.
7. Challenges and Limitations
Despite its advantages, blockchain-based IoT communication systems face several technical
challenges:
e Scalability Issues:
Large 0T networks generate massive amounts of data, which may increase blockchain storage
and processing requirements.
e Energy Consumption:
Consensus mechanisms may consume significant computational resources, which is
problematic for low-power 0T devices.
Latency.Blockchain transaction validation can introduce delays in real-time loT
communication.
e Resource Constraints:
Many loT devices have limited processing power, memory, and battery capacity.
Interoperability Issues
Integrating blockchain with existing 1oT communication protocols and platforms can be
complex.
e Security of Edge Devices:
Physical device compromise may still threaten system security despite blockchain protection.
e Addressing these challenges is essential to ensure efficient and scalable deployment of
blockchain-enabled 10T communication systems.
8. Conclusion
This paper presented an analytical study of blockchain-based secure communication
frameworks for 10T networks. The integration of blockchain technology offers a decentralized
and tamper-resistant infrastructure that enhances the security, transparency, and reliability of
IoT communication. By leveraging distributed ledgers, cryptographic techniques, and smart
contracts, blockchain can enable secure device authentication, data integrity, and automated

security policies.
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However, practical implementation requires overcoming challenges related to scalability,
energy efficiency, latency, and resource limitations of 10T devices. Future research should focus
on lightweight blockchain protocols, edge computing integration, and improved consensus
mechanisms tailored for 10T environments. With these advancements, blockchain-based 10T

communication systems have the potential to significantly strengthen the security and
trustworthiness of next-generation connected networks.
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ABSTRACT:

The rapid advancement of robotics and Artificial Intelligence (Al) is transforming the modern
workplace. Robots are increasingly being used in industries such as manufacturing, healthcare,
logistics, and customer service because of their speed, accuracy, and ability to perform
repetitive tasks efficiently. This technological development has raised important discussions
about the future of human employment. This study focuses on comparing the roles, strengths,
and limitations of humans and robots in the workplace. It examines how robots improve
productivity and operational efficiency, while humans contribute creativity, emotional
intelligence, and critical decision-making abilities. The study also explores the possibility of
collaboration between humans and robots rather than direct competition. By analysing these
aspects, this research aims to understand how the integration of robotics and Al will influence
employment patterns and transform future workplaces.

INTRODUCTION:

Technological innovation has always played a major role in shaping the nature of work. In
recent years, robotics and Artificial Intelligence have significantly changed how tasks are
performed across various industries. Robots are capable of performing repetitive and complex
tasks with high speed and precision, making them valuable tools in sectors such as
manufacturing, healthcare, transportation, and logistics. As robotics technology continues to
evolve, the presence of robots in workplaces is rapidly increasing. However, the growing use
of robots has also raised concerns about the potential impact on human employment. Many
people fear that automation may replace human workers in several sectors. At the same time,
experts argue that robots cannot completely replace human abilities such as creativity,

emotional intelligence, and complex problem-solving skills. Instead, robots and humans can
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work together to improve productivity, efficiency, and overall workplace performance. This
study aims to compare the roles of humans and robots in the workplace and analyze how both
can contribute to the future of employment. By examining their strengths, limitations, and
potential collaboration, the study provides insights into how workplaces may transform in the
coming years.

HUMANS IN THE FUTURE WORKPLACE:

Humans will continue to play a very important role in the future workplace. Even though
technology and robots are rapidly developing, human qualities such as intelligence, creativity,
and emotional understanding cannot be completely replaced. Humans have the ability to solve
complex problems, generate innovative ideas, and make strategic decisions. Fields such as
teaching, healthcare, management, research, design, and other creative industries strongly
depend on human involvement. In the future workplace, humans will mainly focus on tasks
related to planning, leadership, communication, and innovation.

ARCHITECTURE OF HUMANS IN THE FUTURE WORKPLACE:

The architecture of humans in the future workplace refers to the system that combines human
skills, technology, and the working environment. It is designed to improve human productivity,
creativity, and collaboration in modern organizations.

1. Human-Centered Workplace Design:

Future workplaces will focus on human comfort and productivity. Open workspaces,
collaborative areas, and comfortable working environments will help improve employee
creativity and teamwork.

2. Digital Technology Integration:

In the future workplace, humans will use digital technologies such as Al tools, cloud computing,
and digital platforms. These technologies will support faster communication and better
decision-making.

3. Remote and Hybrid Work Structure:

Remote and hybrid work systems will become common in the future workplace. Employees
will be able to work from different locations using online communication and collaboration
tools.

4. Collaborative Work Environment:

Teamwork will play an important role in future workplaces. Collaborative platforms and digital

workspaces will help employees work together effectively.
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5. Skill-Based Work Structure:

Employee roles will be assigned mainly based on their skills and knowledge. Continuous
learning and training programs will help employees improve their professional abilities.

6. Smart Office Infrastructure:

Future workplaces will use smart office technologies such as sensors, automated lighting, and
digital management systems. These technologies will create a comfortable and efficient
working environment.

7. Human-Technology Collaboration:

Humans and technology will work together in the future workplace. Humans will handle
creativity and decision-making tasks, while technology will manage repetitive tasks.

8. Knowledge Sharing Systems:

Digital platforms and databases will help employees share information easily. This will improve
learning, communication, and productivity within organizations.

9. Flexible Work Environment:

Flexible working hours and digital workspaces will help employees maintain a better work—life
balance.

10. Employee Well-Being:

Future workplaces will focus on employee health and well-being. A healthy work environment
will improve both productivity and job satisfaction.

ADVANTAGES OF HUMANS IN THE FUTURE WORKPLACE:

Humans will continue to play a very important role in the future workplace. Even though robots
and technology are rapidly developing, humans possess unique qualities that make them
essential in many fields.

1. Creativity and Innovation:

Humans have the ability to generate new ideas and develop innovative solutions. This helps in
creating new products, technologies, and strategies.

2. Emotional Intelligence:

Humans can understand emotions and feelings. Empathy is very important in teamwork,
leadership, and communication, which is difficult for robots to replicate.

3. Critical Thinking:

Humans can analyse complex problems and make logical decisions. They can evaluate different
situations and find appropriate solutions.

4. Adaptability:
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Humans can quickly adapt to new environments and situations. Even when workplace
conditions change, humans can learn and adjust easily.

5. Ethical Decision Making:

Humans can make decisions based on moral values and ethics. This is very important in
sensitive and responsible situations.

6. Communication Skills:

Humans are capable of effective communication. They can share ideas, conduct discussions,
and improve teamwork within organizations.

7. Leadership Ability:

Humans can guide and motivate teams. Leadership qualities are essential for organizational
growth and development.

8. Learning Capability:

Humans have the ability to continuously learn and improve their skills. They can adapt to
technological changes by gaining new knowledge.

9. Problem-Solving Ability:

When unexpected problems arise, humans can use creative thinking to identify and implement
effective solutions.

10. Human Relationships:

Humans can build trust, relationships, and social connections. This helps improve collaboration
and cooperation in the workplace.

ROBOTS IN THE FUTURE WORKPLACE:

Robots will be important technological tools in future workplaces. They can perform repetitive
and time-consuming tasks with high speed and accuracy. Robots will be widely used in sectors
such as manufacturing, logistics, healthcare, agriculture, and customer service. They can work
continuously without fatigue, which increases productivity and efficiency. In addition, robots
can operate in dangerous environments where human safety may be at risk, such as disaster
rescue operations, mining industries, and space exploration.

ARCHITECTURE OF ROBOTS IN THE FUTURE WORKPLACE:

The architecture of robots in the future workplace refers to the combination of hardware,
software, sensors, and control systems that are designed to help robots perform tasks efficiently.

This architecture enables robots to understand their environment and carry out tasks accurately.
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1. Mechanical Structure:

The mechanical structure of a robot includes the body frame, joints, motors, and actuators.
These components allow the robot to move and perform physical tasks.

2. Sensor Systems:

Robots use sensors to detect and understand their surroundings. Cameras, infrared sensors,
pressure sensors, and temperature sensors help robots identify objects and analyse the
environment.

3. Control System:

The control system acts like the brain of the robot. It manages the robot’s actions and processes
commands to control its movements and operations.

4. Artificial Intelligence Integration:

Many modern robots are integrated with Artificial Intelligence. Al helps robots learn from data,
analyse patterns, and make better decisions.

5. Machine Learning Capability:

With machine learning algorithms, robots can improve their performance through experience.
Over time, robots can perform tasks more efficiently.

6. Communication System:

Robots can communicate with other machines and computers through network connectivity.
Cloud systems help robots share and process data.

7. Automation System:

Automation technology enables robots to perform repetitive tasks automatically. This increases
productivity in many industries.

8. Safety Mechanisms:

Future workplace robots will include safety systems such as emergency stop functions, obstacle
detection sensors, and protective mechanisms to ensure human safety.

9. Energy and Power System:

Robots require power sources to operate. They may use batteries, electrical systems, or charging
stations for energy.

10. Software Programming:

Robot behaviour and tasks are controlled through software programming. Algorithms and

control programs determine how robots perform their actions.
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11. Human—-Robot Interaction System:

In the future workplace, robots will be designed to interact with humans. VVoice commands,
touch interfaces, and smart displays will allow humans to control and communicate with robots.
12. Data Processing System:

Robots collect and analyse data using processing units. This helps improve decision-making
and task performance.

ADVANTAGES OF ROBOTS IN THE FUTURE WORKPLACE:

Robots will play a significant role in the future workplace. As technology continues to develop,
robots help improve efficiency, productivity, and safety in many industries.

1. High Speed:

Robots can perform tasks very quickly. They can complete repetitive tasks much faster than
human workers.

2. High Accuracy:

Robots operate based on programming, which reduces the chances of mistakes. They are
especially useful in fields that require high precision, such as manufacturing and medical
operations.

3. Continuous Working Ability:

Robots can work continuously for 24 hours without rest. This helps industries increase
productivity and efficiency.

4. Handling Repetitive Tasks:

Robots can easily perform repetitive tasks. This reduces the burden of boring and tiring work
for human employees.

5. Working in Dangerous Environments:

Robots can safely work in hazardous environments such as mining areas, nuclear plants,
disaster rescue sites, and space missions.

6. Increased Productivity:

The use of robots helps companies increase production capacity. Tasks can be completed faster
and more efficiently.

7. Reduction of Human Errors:

Robots help reduce human errors, especially in tasks that involve calculations, assembly, and

technical operations.
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8. Cost Efficiency (Long-Term):

Although the initial cost of robots may be high, their long-term maintenance cost is lower and
they improve productivity over time.

9. Precision in Complex Tasks:

Robots can perform small and complex tasks with high precision. This is very important in
areas such as robotic surgery and micro-manufacturing.

10. Improved Workplace Safety:

When robots handle hazardous jobs, the safety of human workers increases significantly.

11. Data Collection and Analysis:

Robots use sensors to collect data. This data can be analysed to support better decision-making
in industries.

12. Consistent Performance:

Robots can maintain the same level of performance even when repeating the same task many
times. Unlike humans, they do not get tired.

13. Support for Human Workers:

Robots can handle heavy lifting, repetitive tasks, and technical operations. This allows humans

to focus more on creative and decision-making activities.

EXPERIMENTAL ANALYSIS:

FEATURE HUMANS IN THE ROBOTS IN THE
FUTURE WORKPLACE | FUTURE WORKPLACE

PRODUCTIVITY Strong performance in High productivity in
creative and strategic tasks | repetitive tasks

sometimes occur

SPEED Moderate working speed Very high-speed fast task
completion
ACCURACY Human errors may Very high accuracy with

minimal errors

ADAPTABILITY

Can quickly adapt to new
situations

Can only perform tasks
based on programming

DECISION MAKING

Able to make decisions
using critical thinking

Decisions based on data and
programmed rules

CREATIVITY

High creativity and
innovations

Limited creativity

WORKING HOURS

Limited working hours and
requires rest

Can work continuously 24/7
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SAFETY IN RISKY JOBS

Higher risk in dangerous
environments

Can safely work in
hazardous environments

COMMUNICATION

Strong communication and
teamwork skills

Limited communication
capability

CONSISTENCY

Performance may vary due
to fatigue

Maintains consistent
performance continuously

TABLE 1: COMPARISON BETWEEN HUMANS AND ROBOTS IN THE FUTURE
WORKPLACE

Humans vs Robots in Future Workplace

10 EEE Humans

I Robots

Performance Score (1-10)

FIG 1: BAR CHART OF COMPARISON BETWEEN HUMANS AND ROBOTS IN
THE FUTURE WORKPLACE
CONCLUSION:

The comparison shows that both humans and robots have different strengths. Humans are better
in creativity, decision making, and adaptability, while robots are better in speed, accuracy, and
continuous work. Overall, humans can be considered the winner because human intelligence
and creativity cannot be fully replaced. However, the best future workplace will be when
humans and robots work together to improve productivity and efficiency.
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ABSTRACT :

Robotic surgery uses advanced robotic technology and artificial intelligence to assist surgeons
in performing precise surgical procedures. Traditional surgery relies on the manual skills of
surgeons using standard medical instruments. This paper compares robotic surgery and
traditional surgery based on factors such as precision, recovery time, cost, and effectiveness.
Robotic systems like the Da Vinci Surgical System improve surgical accuracy and reduce
recovery time, while traditional surgery remains widely used due to its lower cost and
availability.

INTRODUCTION :

Surgery is an important medical procedure used to treat many diseases and injuries.
Traditionally, surgeries are performed manually by surgeons using conventional instruments.
With the advancement of technology, robotic-assisted surgery has been introduced to improve
precision and efficiency. Systems like the Da Vinci Surgical System allow surgeons to perform
complex operations with greater accuracy. This paper compares robotic surgery and traditional
surgery based on their techniques, advantages, and effectiveness in modern healthcare.
ROBOTIC SURGERY:

Robotic surgery is a modern surgical technique that uses robotic systems and advanced
technology to assist surgeons in performing medical procedures. In this method, the surgeon
controls robotic arms through a computer console. The robotic system provides high precision,
flexibility, and better control during the operation. Robotic surgery allows surgeons to perform
complex procedures with smaller incisions, which can reduce pain, blood loss, and recovery
time for patients. It also provides a high-definition 3D view of the surgical area, helping

surgeons operate more accurately. One of the most widely used robotic surgical systems is the
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Da Vinci Surgical System. This technology is commonly used in areas such as heart surgery,
urology, gynecology, and cancer treatment. Robotic surgery is becoming increasingly important
in modern healthcare because it improves surgical precision and patient outcomes.
ARCHITECTURE OF ROBOTIC SURGERY:

The architecture of a robotic surgery system consists of several main components that work
together to assist the surgeon during an operation.

1. Surgeon Console:

This is the control center where the surgeon sits and operates the robotic system. The surgeon
uses hand controls and foot pedals while viewing the surgical area through a high-definition 3D
display.

2. Patient-Side Robotic Cart:

This component contains robotic arms that hold surgical instruments and a camera. The robotic
arms follow the surgeon’s commands and perform precise movements during the surgery.

3. Vision System:

The vision system provides a high-resolution 3D view of the surgical area. It includes a tiny
camera inserted into the patient’s body to give the surgeon a clear and magnified view.

4. Surgical Instruments:

Special robotic instruments are attached to the robotic arms. These instruments are designed to
move with high flexibility and precision during the operation.

5. Control System:

The control system translates the surgeon’s hand movements into smaller, precise movements
of the robotic instruments.

ADVANTAGE FOR ROBOTIC SURGERY::

1. High Precision:
Robotic systems allow surgeons to perform operations with very high accuracy and
control.
2. Smaller Incisions:
Robotic surgery uses very small cuts, which reduces damage to surrounding tissues.
3. Less Blood Loss:
The precision of robotic instruments helps reduce bleeding during surgery.
4. Faster Recovery:
Patients usually recover faster compared to traditional surgery.
5. Reduced Risk of Infection:
Smaller incisions and precise movements lower the chance of infections.
6. Better Visualization:
Surgeons can see the surgical area in a high-definition 3D view using systems like the
Da Vinci Surgical System.
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7. Less Pain for Patients:
Since the surgery is minimally invasive, patients experience less pain after the
procedure.
TRADITIONAL SURGERY:

Traditional surgery, also known as open surgery, is a medical procedure in which surgeons
perform operations directly on the patient’s body using conventional surgical instruments. In
this method, the surgeon makes a larger incision to access the affected area and performs the
procedure manually. Traditional surgery relies mainly on the surgeon’s skills, experience, and
direct vision of the surgical area. It has been used for many years and is still widely practiced
in hospitals around the world. This method is commonly used for treating serious injuries,
removing tumors, and performing organ-related surgeries. Although traditional surgery is
effective, it may involve larger incisions, more blood loss, and longer recovery time compared
to modern techniques like robotic-assisted surgery using systems such as the Da Vinci Surgical
System. However, traditional surgery remains important because it is more affordable and
widely available in many healthcare facilities.

ARCHITECTURE OF TRADITIONAL SURGERY:

The architecture of traditional surgery includes the basic components and setup required for
performing a surgical procedure manually.

1. Surgeon:

The surgeon is the main person who performs the operation using medical knowledge, skills,
and experience.

2. Surgical Instruments:

Traditional surgical tools such as scalpels, forceps, scissors, and clamps are used to perform the
procedure.

3. Operating Table:

The patient lies on the operating table during the surgery to provide proper positioning for the
surgeon.

4. Anesthesia System:

An anesthesia system is used to make the patient unconscious or numb so that the surgery can
be performed without pain.

5. Monitoring Equipment:

Medical monitoring devices are used to track the patient’s vital signs such as heart rate, blood

pressure, and oxygen level during the surgery.
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These components together form the basic architecture of traditional surgery in an operating

room.

ADVANTAGE FOR TRADITIONAL SURGERY:

1. Lower Cost:

Traditional surgery is less expensive compared to robotic-assisted surgery.

2. Widely Available:

It can be performed in most hospitals and medical canter’s.
3. No Advanced Technology Required:
It does not require expensive robotic systems or complex equipment.
4. Suitable for Many Types of Surgeries:
Traditional surgery can be used for a wide range of medical procedures.
5. Direct Control by the Surgeon:
The surgeon performs the operation directly using manual skills and experience.
6. Less Technical Training Required:
Surgeons are widely trained in traditional surgical methods.
7. Reliable and Well-Established Method:
Traditional surgery has been practiced for many years and is well understood in the

medical field.

EXPERIMENTAL ANALYSIS:

FEATURE

ROBOTICS SURGERY

TRADITIONAL SURGERY

TECHNOLOGY USED

Uses robotic systems and advanced
technology.

Uses manual surgical instruments.

SURGEON CONTROL

Surgeon controls robotic arms through
a console.

Surgeon performs surgery directly with
hands.

PRECISION Very high precision. Depends on surgeon’s skill.
INCISION SIZE Smaller incisions. Larger incisions.
BLOOD LOSS Usually less blood loss. May have more blood loss.

RECOVERY TIME

Faster recovery.

Slower recovery.

RISK OF INFECTION

Lower due to small incisions.

Higher compared to robotic surgery.

COST

Very expensive.

Less expensive.

AVAILABILITY

Available in limited advanced
hospitals.

Available in most hospitals.

EXAMPLE SYSTEM

Da vinci Surgical System.

Uses standard surgical tools.

TABLE 1: COMPARISON BETWEEN ROBOTIC SURGERY AND TRADITIONAL

SURGERY
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FIG 1: BAR CHART OF COMPARISON BETWEEN ROBOTIC SURGERY AND
TRADITIONAL SURGERY
CONCLUSION:

Robotic surgery and traditional surgery are both important in modern healthcare. Robotic
surgery provides higher precision, smaller incisions, and faster recovery, while traditional
surgery is more affordable and widely available. Systems like the Da Vinci Surgical System
show how technology is improving surgical procedures. Both methods are useful, and the
choice depends on the patient’s condition and available medical resources.
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MANAGING MEDICAL WASTE IN DEVELOPING CITIES OF PAKISTAN: A
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1)Ar. Mohsin Igbal Deo, Assistant Professor, Architecture Design Department, NFC-IET, Multan.
2)Ar. Dr. Omer Shujat Bhatti, Associate Professor & COD, Dept. of Architecture, School of
Architecture & Planning, UMT, Lahore. (Corresponding Author)

3)Ar. Seemin Aslam, Assistant Professor, Dept. of Architecture, School of Architecture & Planning,
UMT, Lahore.

ABSTRACT:

Biomedical waste is a major ecological and health challenge to the environment, and especially
in the developing world whereby regulation and infrastructure is weak. The present comparative
study analyses the waste management at hospitals in selected hospitals in Faisalabad and Gujrat
in Pakistan in terms of meeting the national and international standards of the management of
bio-medical waste. This study evaluates waste production, sorting, storage, transportation and
disposal to determine the field observations, interviews and surveys that were carried out at the
vicinity of dumping areas of Sheikh Sukha (Gujrat) and Muhammada Wala (Faisalabad). The
results have revealed that although the management of the private hospitals is rather stronger
as it is more strictly controlled and documented and it is more responsible in relation to itself,
there are serious gaps in implementation in both spheres. At the open dumping sites, there is
often a mixture of hazardous waste and municipal waste and is not properly treated. The lack
of specific biomedical waste disposal and the use of local collection systems only contribute to
environmental pollution and place the population under an additional threat of contamination,
especially people living around dump sites. Health effects that have been reported are
respiratory infections, skin diseases, hepatitis, and other chronic diseases. The analysis reveals
the lack of personnel training, segregation, labeling and enforcement of regulations. The
research will offer a cost-effective model of the brick incinerator that will be applicable in low-
resource environments in order to solve these challenges. To be able to have environmental and
health conscious biomedical waste management in Pakistan, it is suggested that stronger
enforcement of the regulations, community education, and better institutional accountability.
KEYWORDS:Hospitals, Biomedical Waste, Environmental Health, Hospital Waste

Management, Challenges in developing countries.
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STRATEGIES TO IMPROVE NITROGEN USE EFFICIENCY AND PROTECT SOIL
AND WATER RESOURCES
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LS3MN2E-CERNE2D, Faculty of Sciences, Mohammed V University in Rabat

Abstract

In agriculture, soil and water pollution by nitrates is significantly exacerbated by the excessive
use of nitrogen fertilizers, which can lead to major environmental impacts such as
eutrophication, groundwater contamination, and health risks.

Several strategies have been developed to address these issues by reducing nitrogen inputs
while improving nitrogen use efficiency and maintaining agricultural productivity.

These strategies include adjusting fertilizer application rates, using slow-release fertilizers,
applying precision fertilization tailored to crop needs, introducing nitrogen-fixing crops such
as legumes, practicing crop rotation, and improving agricultural techniques.

These approaches not only help limit nitrogen losses to the environment but also enhance the
quality of agricultural products and reduce costs for farmers. They form part of a broader effort
to ensure the sustainability of agricultural systems in the face of climate change, balancing
productivity, environmental protection, and resilience.

Keywords

Nitrate pollution, Nitrogen fertilizers, Groundwater contamination, Eutrophication, Precision

fertilization, Sustainable agricultura, Environmental protection, Climate change resilience
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Abstract:

Mixed-phase copper tungstate (mp-CW) and graphene oxide/polyvinylpyrrolidone (GO/PVP)-
doped mp-CW were effectively synthesized via co-precipitation. The study aims to control
particle agglomeration and structural growth through with the addition of polymer, while
enhancing charge-transfer efficiency via GO to boost dye degradation performance, bactericidal
efficacy, and inhibition of DNA gyrase in Staphylococcus aureus. Degradation was evaluated
through catalytic activity in the absence of light with reducing agent sodium borohydride
(NaBHg4). Significant degradation was observed in acidic (98.28 %), basic (99.14 %), and
neutral (99.89 %) media. Inhibition zones were calculated using agar well diffusion method
against S. aureus. The relative inhibition index (%) for inactivation of bacteria was calculated
as 77.34 and 94.09 % at low and high concentrations. Moreover, GO/PVP-doped mp-CW
exhibits bactericidal activity and demonstrates inhibitory effects on tyrosyl-tRNA synthetase
(TyrRS) and inhibitory effects against DNA gyrase in S. aureus, as confirmed using molecular
docking.

Keywords: Co-precipitation, Mixed phase Copper tungstate, RhB degradation, S. aureus
inactivation
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ADVANCEMENTS IN FOOD PRESERVATION TECHNOLOGIES (2023-2025): A
COMPARATIVE REVIEW OF NUTRIENT RETENTION, MICROBIAL SAFETY
AND SUSTAINABILITY

'Dr. Kamla Mahajani, >Gaurav Dhaked, *Yogita Paliwal

! Assistant Professor, Department of Food Science and Nutrition, CCAS, MPUAT, Udaipur, Rajasthan,
India-313001

2Junior Research Fellow, Department of Food Science and Nutrition, CCAS, MPUAT, Udaipur,
Rajasthan, India-313001

3Young professional, Department of Food Science and Nutrition, CCAS, MPUAT, Udaipur, Rajasthan,
India-313001

ABSTRACT

Food safety, nutritional quality and long shelf life is a major issue of concern in contemporary
food systems and especially so, in light of population growth, urbanisation and climatic change.
Traditional food preservation techniques such as heat therapy, refrigeration and chemical
preservation are effective in ensuring the control of microbes, however in most cases they lead
to considerable loss of nutrient value, loss of sensory properties and high energy requirement.
Reacting to this, new technologies, which are engineering-driven in nature, are changing the
food-preservation context. This paper is a systematic review according to PRISMA principles,
which examines more current developments (2022-2025) in the traditional and non-thermal
methods of food preservation. Critical evaluation of 30 peer-reviewed studies has been
conducted to compare peer-reviewed technologies including high-pressure processing (HPP),
pulsed electric fields (PEF), cold plasma, ultrasound, and nano-encapsulation in regard to
nutrient retention, microbial inactivation and sustainability.Results suggest that non-thermal
systems are important in preservation of heat sensitive nutrients over traditional methods and
HPP can preserve up to 90-95 percent of vitamin C and bioactive ingredients. PEF and cold
plasma have high potential to control microbes with little thermal effects and nano-
encapsulation being used to increase the stability of nutrients and bioavailability. Nevertheless,
the obstacles to large-scale industrial implementation include high capital costs, low scalability

and regulatory uncertainties.
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According to the review, the increasing significance of hurdle technology is emphasized in
which synergetic combination of various processes of preservation provides better safety and
quality results. The study, further, establishes severely important research gaps, such as the
absence of large-scale validations, as well as the necessity of sustainability-oriented lifecycle
assessment.

To conclude, new food preservation technologies provide attributed solutions to further creation
of efficient, sustainable and nutrient preserving food systems. The future study should focus on
hybrid systems, affordable innovations, and regulations to enable large-scale adoption.
Keywords: Food Engineering, Nutrient Preservation, Food safety, Non-thermal Processing,
Smart Food Systems, Sustainable technology.

1. INTRODUCTION

One of the key challenges in modern food system organizations is to provide safe, healthy, and
quality food, which is especially important in the context of active population growth,
urbanization, and climate change. Recent international estimates indicated that one-third of
food grown to feed people is lost or wasted, which points to the inefficiency of preservation and
distribution systems (FAO, 2023). Preservation of food is hence a significant factor in not only
the increase of its shelf life but also preservation of nutritional values, and food safety.
Traditional preservation such as thermal processing and refrigeration, drying and chemical
preservation processes have been widely adopted because they are effective in microbial
control. Nevertheless, such methods tend to be linked to the major disadvantages. An example
is that thermo labile nutrients, like ascorbic acid, folates, and polyphenols, are damaged by
thermo processing, and an inappropriate texture and flavor are altered as a result (Evrendilek,
2018). In the same manner, chemical preservatives are closely looked into because of their
health risks and increasing popularity of clean-label products among consumers (Davidson e?
al., 2023).

To counter such restrictions a paradigm shift to non-thermal and minimal processing technology
in the food industry has been experienced that seeks to maintain food quality and also provide
safety. High-pressure processing (HPP), pulsed electric fields (PEF), cold plasma, and
ultrasound technologies have originally received a lot of attention because they can inactivate
microorganisms without raising food temperature (Chemat et al., 2023). These methods are
especially useful in maintaining bioactive compounds- and sensory-related properties, and

project-suited to high business, value, and functional food items.
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Moreover, breakthroughs in the field of nanotechnology and intelligent packaging systems have
brought a new dimension to food preservation. The nano-encapsulation methods provide the
option to stabilize and release sensitive nutrients controlled by their effects on the body, thus
improving their stability and bioavailability (Singh et al., 2024). At the same time, the
application of smart packaging, sensors, and indicators enables real-time tracking of food
quality, which leads to the better management of the supply chain and minimized food waste
(Roy et al., 2023).
Although these have been made, there are a number of challenges that have remained such as
high costs of implementation, lack of scalability as well as regulatory restrictions. There is as
well the need to do thorough assessment of these technologies with regards to their effects on
the retention of nutrients, microbial safety, and environmental sustainability.
Research Gap
Even though studies have been conducted analyzing technologies of individual preservation,
these analyses are not integrated or critically synthesized to compare these innovative methods
on various aspects, such as nutritional value, microbial safety, and sustainability. Further, not
much has been done to capture the synergistic nature of hybrid technologies and their viability
in industries.
Objective of the Study
The purpose of the review is to:

o Essentially, in this area, identify the most recent breakthrough (2023 2025) in preserving

technologies of food.
e Compare traditional and new approaches based on the levels of retaining nutrient and
safety.
e Evaluate the contribution of engineering novelties to sustainability.

Innovations: Find gaps in research and give future suggestions as to how this can be scaled up.

METHODOLOGY

To achieve system methodological transparency, reproducibility, and robustness of this
research, it was a systematic review that was performed in accordance with the Preferred
Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The
systematic and thorough literature review was conducted on several high-impact scientific
databases, such as Scopus, Web of Sciences, ScienceDirect, and SpringerLink, to ensure the

inclusion of new developments in food preservation technologies. Published starting January
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2022 and until March 2025 were restricted as search was performed to guarantee timeliness and
use of current state-of-the-art development.

Correct search strategy was executed with controlled vocabulary and Boolean operators in order
to improve accuracy of retrieval. The main search terms were such combinations as with the
words food preservation and non-thermal technologies; with high-pressure processing and
nutrient retention; with the pulse electric field and food safety; with cold-plasma and microbial
inactivation; with nano-encapsulation and food applications. Further hand screening of
reference lists was performed to determine any potentially relevant studies that had not been
captured in the first search.

Eligibility was defined beforehand so as to reduce selection bias. The studies were selected
based on being peer-reviewed journal articles published in English, engineering-based food
preservation technology, and reporting a quantitative or qualitative measure of nutrient retention
or bioactive compounds stability or microbial safety. Articles were filtered out in terms of
conference papers, editorials, book chapters and non-peer reviewed journals, and studies that
did not provide clear methods or were not related to food applications directly.

Multi-stage screening was used when selecting the study. First, 420 records were found, being
duplicates of which reference management software was used to eliminate them. Title and
abstract screening narrowed down the dataset to 180 possible relevant studies. Afterward, full
text evaluation was carried out on inclusion and exclusion criteria and allowed selection of 30
studies to be analysed in detail.

A structured framework was used to extract data in order to achieve compsistency and inter-
study comparability. Variables extracted were the type of preservation technology, processing,
parameters, food matrix properties, nutritional (e.g., vitamins, antioxidants and phytochemical
retention), microbial inactivation efficiency (log reduction values) and reported benefits and
limitations. In cases where necessary, the quantitative data were standardized in order to be
compared across different studies.

To increase the level of analytical rigor a qualitative synthesis was supplemented with a
comparative analysis of technologies with the emphasis on the following indicators of
performance e.g. nutrient retention efficiency, microbial reduction efficiency, energy
consumption and possibility of scaleability. Moreover, the risk of bias was evaluated according
to the study design, sample size, method reproducibility, and transparency of report. Those that
lacked enough detail in their methods and/or had high uncertainty were weighted and critically

appraised during interpretation.
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3. drawbacks of traditional food preservation: critical analysis.

Traditional food preservation methods have long been used to guarantee microbial safety and
shelf life but associated weaknesses on nutritional and functional quality are being more clearly
revealed. The critical analysis of these ways shows that there is a great trade-off between safety
and nutrient retention.

3.1 Thermal Processing

Pasteurization and sterilization are the most popular methods of preservation because they are
considered to be the most effective in inactivating microbes. Nevertheless, the fact that these
processes are actually related to nutrient degradation is intrinsically linked to the processing of
thermolabile nutrients. According to recent research, traditional pasteurization may lead to loss
of vitamin C by 30-60 percent and a severe decrease in the level of phenolics, which may
impede antioxidant activity (Everndilek, 2018).

In addition, heating proteins and carbohydrates cause their structural changes resulting in
different texture and sensory unacceptability. Although ultra-high temperature (UHT)
processing can enhance shelf-life, it increases the rate at which nutrients are lost, and can lead
to the formation of undesirable products including Maillard reaction products.

3.2 Chemical Preservation

Nitrates, sulphites as well as benzoates, are all widely used chemical preservatives to keep off
microbial growth. Nevertheless, they are harnessed less and less due to health issues and
regulations. As an example, nitrosamines, which are potentially carcinogenic compounds, have
been found to be formed due to excessive nitrate intake (Davidson ef al., 2023).

Moreover, the taste of consumers is changing whereby clean-label foods are increasingly
preferred, restricting the use of artificial additives. The trend has made research focus on other
preservation methods that reduce or eliminate the use of chemicals.

3.3 Refrigeration and Freezing

Low temperature preservative processes can be used to delay the growth of microorganisms
and their enzymatic activity. Nevertheless, since some parts of the frozen food are turned into
ice crystals, implying cell damages and texture degradation, especially in fruits and vegetables
(Meng et al., 2023).

Moreover, the techniques are energy-demanding and they complicate the environment

especially in the extensive cold chain system.
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3.4 Drying Technologies

The process of drying minimizes the activity of water, thus preventing the growth of microbes.
Traditional drying of food leads, however, to in most cases oxidative deterioration of nutrients
and volatile flavour substances. Even though high-tech methods like freeze-drying are
beneficial in preserving quality, their high-price makes them out of reach by many users (Goyal
et al., 2022).

4. NEW Engineering Technology: Comparative and Critical Analysis.

Non-thermal technologies that have emerged have shown a lot of potential in addressing the
shortcomings of the traditional solutions. In this section, the main innovations are compared.

Table 1: Comparison of conventional VS emerging technologies

Technology | Principle Nutrient Microbial Advantages | Limitations
Retention Inactivation
Thermal Heat Low- High Effective, Nutrient
Processing treatment Moderate widely used | degradation,
(loss of sensory loss
vitamins)
Refrigeration | Low Moderate Low— Simple, Energy
temperature Moderate accessible intensive
Drying Water Low Moderate Shelf-life Loss of
removal extension volatiles
HPP High High (90— | High (except | Retains High cost
pressure 95%) spores) quality
PEF Electric High Moderate— Energy Limited to
pulses High efficient liquids
Cold Plasma | lonized gas | High High Non-thermal | Limited
(surface) penetration
Ultrasound Cavitation | Moderate— | Moderate Enhances Needs
High extraction combination
Nano- Nano- Very High Indirect Controlled Regulatory
encapsulation | carriers release issues

4.1 High-Pressure Processing (HPP)
High-pressure processing is a method of inactivating microorganisms by the application of
hydrostatic pressure (400-600 Mega Pascal) without a large amount of thermal input.

(W

)
S\, Products Loaded
T in Carrier

HPP - High Pressure Processing

I L L L LT
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High Pressure
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Figure 1: Mechanism of high-pressure processing
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Nutritional Impact

HPP has been demonstrated to preserve up to 90-95 percent of vitamin C and polyphenols which
is significantly more effective than thermal methods (Huang et al., 2023; Goraya et al., 2024).
This can be attributed to the fact that it has minimum disturbance of covalent bonds in the
nutrients when under pressure.
Microbial Safety
HPP is also an effective method to kill vegetative microorganisms, but bacterial spores are
resistant, and it is necessary to combine it with mild heat or other hurdles.
Limitations

e High capital investment

o Limitations in terms of low-moisture foods.

o Batch processing constraints
4.2. Pulsed Electric Field (PEF)
PEF uses the high voltage and short bursts of pulse to electroporation the microbial cell

membrane (Taha et al., 2022).

: _ Temperature
g : chamber
D  — 3 High voltage
| pulse generator | ll =— ’I Cooling coil
Monitoring system = ﬂ ¢ lyi 7'
Pump
e— Treatment
Chamber
Raw material Temperature
chamber PEF treated
product

Figure 2: Pulsed electric field device

Nutritional Impact
o PEF maintains heat activities in nutrients and promotes the yielding of bioactive
components. Research findings indicate that there are minimal amounts of vitamins lost
and enhanced retention of natural flavours (Zhang et al., 2023).
e Microbial Safety
e Active on vegetative cells and ineffective on spores, just as HPP.
Advantages

o Continuous processing capability
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e Energy efficiency
e Enhanced mass transfer
4.3 Cold Plasma Technology
Cold plasma produces reactive oxygen and nitrogen species which inactivates microorganisms

(Harikrishna et al., 2023).

> oM
{ e 0% YL
s N [V 7
A R ' ‘ ' “" L @ ‘\‘
R e
; ° <
é Cold Plasma Rn::iva Species Food Materials

Damaging cell membrane
Cell Shrimkage

DNA damage
Morphological changes

Cell lysis Microbial Cell
Figure 3: Process cold plasma technology

Nutritional Impact

In contrast to thermal treatments, cold plasma does not harm nutritional or sensory values
because there are few heat effects (Misra ef al., 2023).
Microbial Control
Very effective in surface decontamination of packaging materials and fresh produce.
Challenges

* Limited penetration depth

* Possible oxidative impact on lipids
4.4 Ultrasound Processing

An ultrasound makes use of acoustic cavitation to improve inactivation and mass transfer of

microbes (Rathnakumar et al., 2025).

109



RCEAND

>,

&

9 <, ISARC academy
EScei e ﬁ
& INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Mﬂ 1ONA L .

2 &
?r’i‘/\u TS

“ !
Microbial contamination .
} Ultrasound Processing == ' l Microbial contamination
‘ l l l Low-intensity (< 1 W.cm™2), Frequency 5-10 MHz
v (or)
—— High-intensity ultrasound (10-1.000 W.cm™2), —
—— Cytosol

leakage

/ Frequency 20-500 KHz
/ A e«
|

[ ——m

VVVVVUV Cell

Cell
membrane
damage

Implosion

0\
Vacuum bubbles ( i
7 Chemical
(5-15 min)
| ) Sensory
Functional
‘\

N

Rheological y

Figure 4 Effect of ultrasound processing

Applications

* Bioactive compounds extraction.

* Emulsification

* Preservation

Limitations

Complete inactivation of microorganisms cannot be achieved solely by using ultrasound and is
commonly used in combination.

4.5 Nano-Encapsulation

Nano-encapsulation is a game changer in terms of preservation of nutrients.

Nanoparticles (nanocapsules /
nanospheres)
entrapping encapsulated
bioactive compounds

Bioavailability Preservation
increase and of functional
delivery Encapsulation properties of
efficacy bioactive
improvement principles
Antioxidants
and / or
antimicrobials

Figure 5: Effects of Nano-encapsulation techniques
Functional Benefits

e Conservation of delicate nutrients.

» Controlled release
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* Improved bioavailability
The latest research proves that nano-encapsulation promotes vitamin and antioxidant stability's

storage greatly (Singh et al., 2024).

Concerns
. Regulatory challenges
. Safety and toxicity issues.

4.6 Hurdle Technology (Synergistic Approach)

Hurdle technology is a combination of various preservation methods to attain greater safety and

quality.

Example Combinations
. HPP (High-Pressure Processing) + mild heat
. PEF (Pulsed Electric Field) + refrigeration
. Cold plasma + packaging

This method enhances microbial inactivation with a reduced quality degradation (Priyanka et
al., 2024).

5. Discussion: Integrated fatigue Analysis and research implication.

The comparative research of the traditional and new technologies shows the obvious change to
the non-thermal, energy-saving, and preservation of nutrients systems. HPP and PEF are the
most promising reviewed technologies that can be applied in industrial scaled applications,
especially in liquid and semi-solid food systems.

Nonetheless, the universal technology does not exist. Rather the most promising direction of
optimality in results is by integrating various preservation strategies using the technology of
hurdle. Combined methods with their synergistic effects may allow increased microbial safety
without affecting nutritional and sensory properties.

As a sustainability factor, non-thermal technologies tend to have lower energy consumption
than thermal-based processes. Nonetheless, they should be analyzed as a whole regarding the
effects on the environment regarding equipment production, operational effectiveness as well
as lifecycle analysis.

A gap that has been pinpointed in the literature is that there is a shortage of large-scale industrial
validation studies. The majority of studies have been limited to laboratory or pilot research,

which explains the necessity of translational research.
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Table 2: Recent studies (2023-2025) on food preservation technologies

Study Technology Key Findings
Huang et al. (2023) HPP 90% vitamin C retention in juices
Zhang et al. (2023) PEF Improved microbial inactivation
with minimal heat

Misraetal. (2023); Mehta et al., | Cold Plasma Effective surface decontamination
(2023)
Goraya et al. (2024) HPP Enhanced antioxidant retention
Singh et al. (2024) Nano-encapsulation | Improved nutrient stability
Chemat et al. (2023) Ultrasound Enhanced bioactive extraction

6. FUTURE PERSPECTIVES

 The topic of future investigation should refer to Include:

* Hybrid preservation involving combination of a number of technologies.

* Artificial intelligence and machine learning to optimize the processes.

+ Cost cutting measures to boost industrial use.

* Regression frameworks of newer technologies like nanotechnology.

» Perception research to enhance acceptability.
7. CONCLUSION
The new technology in the engineering field is transforming food preservation to overcome the
weaknesses of the traditional ways. Non-thermal methods like HPP and PEF and cold plasma
have enormous benefits in nutrient retention, microbial safety and sustainability. Nevertheless,
issues concerning affordability, extensibility, and control are to be resolved in order to allow
large-scale implementation. The future of food preservation is interdisciplinary solutions that
integrate both engineering creativity and sustainability and consumer-focused design.
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Abstract

The rapid growth of the digital economy has changed the nature of jobs and required skills in
the labour market. Many organizations now expect employees to have digital, analytical, and
problem-solving skills. However, there is a clear gap between the skills possessed by job
seekers and the skills demanded by employers. This research focuses on understanding the
relationship between skill gaps and employability among individuals in the digital era. The
main objectives are to identify key skill gaps, examine their impact on employability, and
suggest measures to improve workforce readiness. The research identifies a major gap in
existing studies, especially in the context of developing countries like India, where limited
attention has been given to industry-academic association and practical skill development. A
descriptive research methodology is used, and data is collected through structured
questionnaires from students and job seekers. Basic statistical tools such as percentage analysis
and mean scores are used to interpret the data. The findings indicate that a lack of digital skills,
communication ability, and practical exposure significantly reduces employability. The
research concludes that there is a strong need for educational reforms, skill development
programs, and industry collaboration to bridge the gap and improve employment opportunities
in the digital economy.

Keywords: Skill Gap, Employability, Digital Economy, Workforce Skills, Human Capital.
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ABSTRACT

Introduction and Purpose: Dermatoglyphic patterns, including the ATD angle, are genetically
determined features formed during early fetal development (13-19 week of gestation) and
remain stable throughout life. These patterns are considered indicators of neurodevelopment.
Reaction time reflects cognitive-motor performance and represents the efficiency of sensory
processing, central nervous system integration, and motor response. The purpose of this study
was to evaluate the association between ATD angle and cognitive-motor performance in young
adults. Material and Method: The study was conducted among young adults aged 18-30
years, the dermatoglyphic analysis was performed by measuring the ATD angle using
standardized palm print techniques. Cognitive — motor performance was assessed using the
Simple Ruler Drop Test and the mean values were calculated for analysis. Statistical analysis
was performed using correlation between ATD angle and reaction time variables. Result: The
Pearson correlation analysis demonstrated a weak negative correlation between the ATD angle
of the right hand and simple reaction time (r = -0.253, p < 0.05), indicating a statistically
significant association. However, the correlation between the ATD angle of the left hand and
simple reaction time was weak and not statistically significant (r = -0.142, p > 0.05).
Discussion: A weak but significant negative correlation was found between right-hand ATD
angle and simple reaction time, indicating a minor association. No significant relationship was
observed for the left hand, suggesting limited influence of dermatoglyphics on motor
performance. Conclusion: ATD angle shows a weak association with simple reaction time, with
limited predictive value in cognitive—motor performance.

Key Words: ATD Angle, Reaction Time, SRDT- Simple Ruler Drop Test
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ABSTRACT

Introduction: Non-specific low back pain (NSLBP) is a major health concern among young
adults. This study compared the effectiveness of Core Stability Exercises (CSE) + TENS versus
General Strengthening Exercises (GSE) + TENS on pain intensity.

Method: 50 participants (18-40 years) were randomized into Group A (CSE+TENS) and Group
B (GSE+TENS). Intervention lasted 4 weeks (3 sessions/week). Pain was measured via NPRS.
Results: Both groups showed highly significant improvement (p=0.000). However, Group A
(Mean Rank=21.60) showed significantly greater pain reduction than Group B (Mean
Rank=29.40) at 4 weeks (p=0.050).

Conclusion: A 4-week protocol of Core Stability Exercises with TENS provides superior pain
relief compared to General Strengthening in individuals with NSLBP.

Keywords: Core Stability, General Strengthening, TENS, NSLBP, NPRS.

117



ISARC academy
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER
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ABSTRACT
Introduction and Purpose: Cervical Radiculopathy is caused due to nerve root compression
in the cervical spine, often due to a slipped disc, trauma or degeneration. It leads to neck pain,
arm pain, weakness and numbness. It is a musculoskeletal disorder characterized by neck pain
radiating to the upper limb, often accompanied by reduced grip strength, functional limitations,
and psychological factors such as catastrophizing thinking. Conservative physiotherapy
interventions like K-taping, neural mobilization, and strengthening exercises are widely used,
to manage symptoms like pain, neural tension and to restore function and mobility. This study
was conducted as a randomized clinical trial (RCT) to evaluate the effects of K-taping, neural
mobilization, and strengthening exercises on grip strength, upper limb function, and
catastrophizing thinking in patients with cervical radiculopathy.
Materials and Methods: A total of 91 participants middle aged , diagnosed with cervical
radiculopathy, were included in the study. Participants were randomly allocated through lottery
method into two groups: Group 1 received K-taping along with neural mobilization, while
Group 2 received neural mobilization combined with strengthening exercises. The study was
carried out in the Physiotherapy Outpatient Department of the School of Health Sciences, CSIM
University, Kanpur, over a duration of one year. The materials used in the study included a
handheld JAMAR dynamometer to measure grip strength, standardized questionnaires such as
the Disabilities of the Arm, Shoulder and Hand (DASH) or,NDI to assess upper limb function,
and the Pain Catastrophizing Scale (PCS) to evaluate psychological aspects. Additional
materials included Kinesio tape, scissors, a treatment couch or plinth, pillows for support, and
equipment for strengthening exercises such as therabands and lightweight dumbbells (1-3 kg).
The primary outcome measures of the study were grip strength, upper limb function, and
catastrophizing thinking.
Results: The experimental group showed significant improvement in grip strength, upper limb

function, and reduction in catastrophizing thinking compared to the control group (p < 0.05).

118


https://orcid.org/0009

CE AN/
» s

S &, ISARC academy
N INTERNATIONAL SCIENCE AND ART RESEARCH CENTER
(}f?*‘/\// }r_\.\«“\:@

'
Combined intervention demonstrated superior outcomes in both physical and psychological

parameters.

Discussion and Conclusion: The combination of K-taping, neural mobilization, and
strengthening exercises is effective in improving grip strength, enhancing upper limb function,
and reducing catastrophizing thinking in patients with cervical radiculopathy.

Keywords: Cervical radiculopathy, K-taping, neural mobilization, strengthening exercises,

grip strength, upper limb function, catastrophizing thinking
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ABSTRACT

Schiff bases and their metal complexes are widely recognized for their significant applications
in medicinal chemistry, particularly due to their antimicrobial, anti-inflammatory, and catalytic
properties. These substances are being studied more and more as possible substitutes for
traditional medications, particularly in light of the growing antibiotic resistance that poses a
serious threat to public health.

In this study, new Cu(ll) and Zn(Il) complexes were synthesized using the Schiff base ligand
[(N1Z,N2Z)-N1,N2-bis(2-(4-nitrophenyl)ethylidene)benzene-1,2-diamine]. The obtained
compounds were characterized by various physicochemical techniques, including mass
spectrometry, infrared (IR), UV-Visible spectroscopy, and nuclear magnetic resonance (*H and
13C NMR), confirming their proposed structures.

The ligand's and its metal complexes' in vitro biological activity was assessed against particular
bacteria strains. The findings showed that the metal complexes have higher biological activity
than the free ligand, indicating that metal coordination has a synergistic impact. Notably, the
Cu(Il) complex had encouraging antibacterial activity, which might be explained by its greater
capacity to interact with biological targets.

These results demonstrate Schiff base metal complexes' potential as viable options for the
creation of novel medicinal medicines. Additionally, they are pertinent to health sciences and
labor safety due to their potential uses in occupational settings and health-related disciplines,

especially in managing microbial contamination.
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ABSTRACT

Introduction and Purpose:

Artificial Intelligence (Al) is increasingly transforming healthcare, including physiotherapy
practice and education. Understanding students perception of Al-based tools is essential, as they
represent future healthcare professionals who will integrate these technologies into clinical
decision-making and rehabilitation. This study aimed to assess the perception of Al-based tools
among physiotherapy students and to explore their awareness, usage, and views regarding the
benefits and limitations of Al in rehabilitation.

Material and Method:

A cross-sectional survey was conducted among physiotherapy students using a structured, self-
administered questionnaire. The questionnaire included sections on demographic details,
knowledge of Al, usage patterns, and perception of benefits and limitations of Al-based
rehabilitation tools. A total of 370 students participated in the study. Data were analyzed using
descriptive statistics, including frequency, percentage, and mean scores, and correlation
analysis was applied to assess relationships between variables.

Results:

Out of 390 physiotherapy students approached, 370 completed the questionnaire, yielding a
response rate of 94.87%. The majority of participants demonstrated moderate to good
knowledge of Al-based tools, with a high level of awareness reported among students. A
considerable proportion of respondents indicated using Al tools for academic and clinical
learning purposes, although the frequency of use varied.

Overall perception toward Al-based tools was predominantly positive, with most students
acknowledging benefits such as improved learning efficiency, enhanced clinical decision-

making, and easy access to information. However, some participants also expressed concerns
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regarding the reliability of AI outputs, potential overdependence, and limited practical

applicability in physiotherapy practice.

Discussion and Conclusion:

The study highlights that physiotherapy students hold a favorable perception of Al-based
rehabilitation tools, although certain barriers still exist. Enhancing educational exposure and
practical training in Al may improve confidence and promote its effective utilization.
Integrating Al-related content into physiotherapy curricula could facilitate better preparedness
among students for future clinical practice.

Keywords: Artificial Intelligence (Al) , Al-based tools , Physiotherapy students , Knowledge ,

Rehabilitation , Usage , Perception.
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ABSTRACT

Introduction and Purpose: Assessment of balance is essential in neurophysiotherapy and
sports rehabilitation. Mobile-based applications offer a practical, cost-effective, and accessible
method for objective balance evaluation. To determine the intra- and inter-rater reliability of
the Phyphox mobile application for dynamic balance assessment in young adult population.
Materials and Methods: A cross-sectional study, 23 healthy young adults participated in the
study. A smartphone was placed at BOSU with running phyphox application using stretchable
band. Participants underwent repeated dynamic balance assessments for three measurements
with one week of interval using the Phyphox mobile application under standardized conditions.
Reliability was analyzed using intraclass correlation coefficients (ICC), Cronbach’s alpha, and
standard error of measurement. Descriptive statistics were presented as mean * standard
deviation (SD).Results: Phyphox demonstrated good to excellent reliability for medio-lateral
movement (X- axis) and superior-inferior movement (Z-axis) measures (ICC average 0.833—
0.913; Cronbach alpha 0.834-0.914), whereas antero-posterior movement (Y-axis) and
absolute acceleration (vector magnitude) showed low reliability (ICC average 0.26-0.396;
Cronbach alpha 0.273-0.096). Mean = SD values were consistent with these findings,
indicating stable measurements for reliable axes. Discussion and Conclusion: Phyphox
demonstrated good to excellent reliability for X- and Z-axis dynamic balance measures in
young adults, whereas Y-axis and absolute acceleration measures were less reliable. The
application can be used as a practical and objective tool for clinical and research assessment of
dynamic balance, with caution advised when interpreting less reliable parameters. Future
studies should focus on improving measurement accuracy for Y-axis and absolute acceleration.

Keywords: Phyphox, Dynamic balance, Reliability, Smartphone application, Young adults.
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Abstract:
The present study focuses on the Development of Herbal Gel-Based Facial Toner for Skin

Care designed to enhance skin health, hydration, and cosmetic appearance. Face toners play an
essential role in maintaining skin pH, tightening pores, moisturizing, and removing residual
impurities. The primary aim of this research was to develop a safe, cost-effective, and stable
herbal toner formulation with multiple skincare benefits.

The formulation incorporated herbal extracts of marigold, tulsi, and rose, selected for their
antibacterial, anti-aging, antioxidant, and soothing properties. Herbal extracts were prepared
using the maceration method, followed by gel formulation using carbopol as a gelling agent,
triethanolamine as a pH adjuster, methyl paraben and propyl paraben as preservatives, ethanol
as a solvent, and distilled water as the base. Multiple batches (F1-F4) were prepared with
varying concentrations of carbopol to optimize formulation characteristics.

The prepared formulations were evaluated through various physicochemical and performance
parameters, including organoleptic properties, homogeneity, pH, spreadability, washability,
stability, and skin irritation tests. The results demonstrated satisfactory physical appearance,
skin compatibility with pH range 6.9-7, good spreadability, stability, and non-irritant behavior
on human volunteers. The herbal components also exhibited potential antimicrobial and anti-
acne properties.

The study concludes that the developed herbal face toner gel is effective in improving skin
texture, hydration, and overall appearance, making it a promising natural cosmetic formulation
with minimal side effects and good consumer acceptability.

Keywords: Herbal toner gel, multi-herbal formulation, carbopol gel, cosmetic evaluation, skin

hydration, antimicrobial activity, natural skincare.
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