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ANTIPSIKOTIK VE ANTIDEPRESAN ILACLARIN
DHODH INHIBiTOR CEBINE MOLEKULER DOCKING CALISMASI

Sevgisu EGILMEZ!
Prof. Dr. Nehir OZDEMIR OZGENTURK?

1Y1ldiz Teknik I"Jninversitesi, Molekiiler Biyoloji ve Genetik
Prof, Yildiz Teknik Universitesi, Molekiiler Biyoloji ve Genetik
ORCID ID: 0000-0003-3809-6303

Ozet

Dihidrooorat dehidrojenaz (DHODH), de novo pirimidin biyosentez yolunun dérdiincii basamaginda
yer alan ve dihidrooorati orotat'a oksitleyen mitokondriyal bir flavoenzimdir. DHODH, hiicresel
pirimidin niikleotid (UMP, CMP) sentezi icin kritik 6neme sahip olup, DNA ve RNA sentezi, hiicre
proliferasyonu ve immiin yanit diizenlenmesinde merkezi rol oynamaktadir. Ozellikle hizla ¢ogalan
T ve B lenfositlerin proliferasyonu yiiksek pirimidin gereksinimi nedeniyle DHODH aktivitesine
bagimlidir. DHODH inhibisyonu, lenfosit proliferasyonunu baskilayarak multipl skleroz, romatoid
artrit ve sistemik lupus eritematozus gibi otoimmiin hastaliklarin tedavisinde terapotik strateji olarak
kullanilmaktadir. Ayrica, kanser hiicrelerinin yiiksek metabolik aktivitesi ve proliferasyon hizlari
nedeniyle artan pirimidin gereksinimi, DHODH'yi onkolojide de énemli bir terapotik hedef haline
getirmistir. Teriflunomid (Aubagio®, multipl skleroz) ve leflunomid (Arava®, romatoid artrit) gibi
DHODH inhibitorleri klinik kullanimdadir ve bu ilagclar DHODH'nin inhibitér cebi olarak
adlandirilan allosterik bolgeye baglanarak enzim aktivitesini non-kompetitif olarak inhibe
etmektedirler. Bu ¢alismada, FDA onayl antipsikotik ve antidepresan ilaglarin DHODH inhibitor
cebine baglanma afinitelerinin molekiiler docking yontemiyle degerlendirilmesi ve ilag yeniden
konumlandirmasi (drug repurposing) potansiyellerinin arastirilmasi amaglanmistir. insan DHODH
kristal yapis1 (PDB: 1D3H, A77-1726 ko-kristalize, 1.90 A ¢oziiniirliik) kullanilarak 45 psikotrop ilag
molekiilii (23 antipsikotik, 22 antidepresan) AutoDock Vina yazilimi ile inhibitér cebine dock
edilmistir. Self-docking validasyonu (RMSD<2.0 A) protokoliin giivenilirligini dogrulamistir.
Docking sonuglari, test edilen molekiillerin %82'sinin giiglii DHODH baglanma afinitesi (>-8.0
kcal/mol) gosterdigini ortaya koymustur. En gii¢lii baglanma afinitesi gosteren bes molekiil sirasiyla
belaperidone (-11.6 kcal/mol), brazergoline (-11.4 kcal/mol), timiperone (-10.9 kcal/mol),
benzindopyrine (-10.9 kcal/mol) ve clofluperol (-10.8 kcal/mol) olarak tespit edilmistir. Bu degerler,
referans inhibitor teriflunomid ile karsilastirilabilir veya daha yiliksek baglanma afinitesini
gostermektedir. Etkilesim analizi, bu molekiillerin DHODH inhibitor cebindeki kritik amino asitler
(Tyr356, Argl36, His56, Leu359, Phe98) ile hidrojen baglari, n-n stacking ve hidrofobik etkilesimler
kurarak giiclii ve kararli kompleksler olusturdugunu gostermistir. Bu in silico bulgular, sz konusu
molekiillerin DHODH-hedefli tedaviler i¢in o6nemli drug repurposing adaylar1 oldugunu
diistindiirmekte ve in vitro enzim inhibisyon deneyleri, molekiiler dinamik simiilasyonlar1 ve in vivo
farmakolojik ¢alismalar ile dogrulanmalarini1 gerektirmektedir.

Anahtar kelimeler: DHODH, Molekiiler Docking, Antipsikotikler, Antidepresanlar, Ila¢ Yeniden
Konumlandirmasi
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Ozet

Bu calismada Edirne ilinde siirdiiriilebilir tarim ve yenilenebilir enerji uygulamalarini desteklemek
amactyla gelistirilen Nesnelerin Interneti (IoT) tabanli yenilikgi bir agrivoltaik sistemin uygulamasi
sunulmaktadir. Kurulan sistem; her biri 550 W giiciinde 8 adet fotovoltaik panel, damla sulama esash
akilli sulama altyapisi, 4,8 kWh kapasiteli lityum iyon batarya enerji depolama iinitesi, 6,2 kW
giiciinde invertor, 2,2 kW’lik sulama pompasi, 3,5 kW AC elektrikli ara¢ sarj istasyonu, Raspberry
Pi tabanli sensor ag1 ve web tabanli izleme-yonetim platformundan olugmaktadir. Sistem, Trakya
Universitesi Havsa Meslek Yiiksekokulu bahcesinde kurularak isletmeye alinmistir. Sulama ve
elektrikli ara¢ sarj1 icin gerekli enerji Oncelikli olarak fotovoltaik panellerden saglanmakta; gilines
enerjisinin yetersiz oldugu durumlarda ise enerji depolama {initesindeki batarya devreye
alinmaktadir. Kurulan sarj altyapisi sayesinde meslek yiiksekokulunda gorev yapan personel ve
ogrencilerin elektrikli araglarinin yam sira tarimsal amagh elektrikli araglarin da enerji ihtiyact
karsilanabilmektedir. Toprak nemi, ortam sicakligi ve 1s1nim siddeti gibi ¢evresel parametreler ile
giines enerjisi liretimi ve tiim enerji tikketimleri siirekli olarak izlenmektedir. Toplanan veriler, derin
O0grenme tabanli algoritmalar kullanilarak sistem performansinin analizi ve gelecege yonelik
tahminlerin yapilmasi amaciyla degerlendirilmektedir. Agrivoltaik sistemde Edirne’ye 6zgii Edirne
Kirmizis1 (Rubia tinctorum L.) ve lavanta (Lavandula) bitkileri yetistirilmektedir. Fotovoltaik
panellerin olusturdugu golgeleme etkisinin bitki gelisimi ve verim {izerindeki etkileri incelenip
kamera destekli goriintii isleme yontemiyle bitki biiylime siirecleri izlenmektedir ve bdylece bitki
hastaliklari tespit edilebilmektedir. Calismanin temel amaci, su ve enerji kullanimini optimize ederek
tarimsal iretim maliyetlerini azaltmak, karbon emisyonlarin1 diisiirmek ve bolgeye 0Ozgii
stirdiiriilebilir bir agrivoltaik sistem modelinin uygulanabilirligini ortaya koymaktir. Elde edilen
bulgular, fotovoltaik destekli agrivoltaik sistemin hem su hem de enerji tasarrufu sagladigini ve
tarimsal tretimde siirdiirtilebilirligi artirdigin1  gostermektedir. Bu yoniiyle calisma, Trakya
Bolgesi’nde enerji verimli ve ¢evre dostu tarim uygulamalarinin yayginlastirilmasina yonelik bilimsel
ve uygulamaya doniik bir temel sunmaktadir.
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Anahtar kelimeler: Agrivoltaik sistem, akilli sulama sistemi, derin 6grenme, elektrikli arag¢ sarj
iinitesi, enerji depolama sistemi, nesnelerin interneti

Abstract

This study presents the implementation of an innovative Internet of Things (IoT) based agrivoltaic
system developed to support sustainable agriculture and renewable energy applications in Edirne,
Tiirkiye. The installed system consists of eight photovoltaic panels each rated at 550 W, a smart
irrigation infrastructure based on drip irrigation, a 4.8 kWh lithium-ion battery energy storage unit, a
6.2 kW inverter, a 2.2 kW irrigation pump, a 3.5 kW AC electric vehicle charging station, a Raspberry
Pi based sensor network, and a web-based monitoring and management platform. The system has
been installed and commissioned in the garden of Trakya University Havsa Vocational School. The
energy required for irrigation and electric vehicle charging is primarily supplied by the photovoltaic
panels; when solar energy is insufficient, the battery energy storage unit is activated. Thanks to the
installed charging infrastructure, the energy demand of electric vehicles belonging to academic staff
and students, as well as electrically powered agricultural vehicles, can be met. Environmental
parameters such as soil moisture, ambient temperature, and solar irradiance, along with solar energy
generation and all energy consumption data, are continuously monitored. The collected data are
analyzed using deep learning based algorithms to evaluate system performance and to generate future-
oriented predictions. Within the agrivoltaic system, plant cultivation is carried out using Edirne
Kirmizisi (Rubia tinctorum L.), which is native to the Edirne region, and lavender (Lavandula). The
effects of the shading created by photovoltaic panels on plant growth and yield are investigated, while
plant growth processes are monitored using camera-assisted image processing techniques, enabling
the detection of plant diseases. The main objective of this study is to optimize water and energy usage,
reduce agricultural production costs, lower carbon emissions, and demonstrate the feasibility of a
region-specific sustainable agrivoltaic system model. The results obtained indicate that the
photovoltaic-supported agrivoltaic system provides significant water and energy savings and
enhances sustainability in agricultural production. In this respect, the study offers a scientific and
practical foundation for the widespread adoption of energy-efficient and environmentally friendly
agricultural practices in the Trakya Region.

Keywords: Agrivoltaic system, smart irrigation system, deep learning, electric vehicle charging
station, energy storage system, Internet of Things

1. GIRIS

Kiiresel dlcekte etkisini giderek artiran iklim degisikligi ile birlikte enerji talebindeki siirekli artis,
tarimsal liretim siireclerinin stirdiiriilebilirlik ilkeleri ¢ergevesinde yeniden ele alinmasini zorunlu hale
getirmistir. Bu baglamda, yenilenebilir enerji kaynaklarinin tarim sistemleriyle biitiinlestirilmesi hem
cevresel hem de ekonomik agidan stratejik bir yaklagim olarak degerlendirilmektedir. Agrivoltaik
(APV) sistemler, ayni arazi pargasi iizerinde es zamanli olarak tarimsal {iretim ile fotovoltaik elektrik
iretiminin  gergeklestirilmesine olanak taniyan yenilikgi bir uygulama modeli olarak
tanimlanmaktadir (Dinesh & Pearce, 2016). Bu sistemler araciligtyla arazi kullanim etkinliginin
artirtlabilecegi ve gida—enerji—su etkilesimi baglaminda biitiinciil ¢oziimler gelistirilebilecegi ifade
edilmektedir.

Geleneksel fotovoltaik enerji santrallerinin verimli tarim arazileri iizerine kurulmasi, arazi
kullanimina iliskin ¢esitli catismalar1 beraberinde getirmektedir. Agrivoltaik uygulamalarda ise panel
yiikseklikleri ve dizilim araliklarinin optimize edilmesi sayesinde tarimsal faaliyetlerin devamliligt
saglanabilmektedir. Yapilan caligsmalar, agrivoltaik sistemlerin tarim alanlarinda mikroklimatik
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kosullar olusturarak toprak neminin korunmasina katki sundugunu ve bazi bitki tiirlerinde verim
artisin1 destekledigini ortaya koymaktadir (Barron-Gafford et al., 2019). Yani kurak ve kurak
bolgelerde, fotovoltaik panellerin olusturdugu kismi golgeleme sayesinde buharlagma kayiplarinin
azaltildig1 ve su kullanim etkinliginin artirildig belirtilmektedir.

Tiirkiye’nin kuzeybatisinda yer alan Edirne ili, sahip oldugu verimli tarim arazileri ve yiiksek
giineslenme potansiyeli nedeniyle agrivoltaik sistemlerin uygulanabilirligi agisindan elverisli bir
bolge olarak degerlendirilmektedir. Bolgede agirlikli olarak tahil, aygicegi ve sebze iiretimi
yapilmakla birlikte, son yillarda tibbi ve aromatik bitkilere yonelik ilginin arttig1 gézlemlenmektedir.
Tarihsel ve kiiltiirel agidan 6nemli bir bitki olan Edirne Kirmizisi (Rubia tinctorum L.), kdklerinden
dogal boya elde edilmesiyle bilinmektedir. Ekinezya (Echinacea purpurea) ise bagisiklik sistemi
tizerindeki olumlu etkileri ve yiiksek ekonomik degeri nedeniyle yaygin olarak yetistirilen tibbi
bitkiler arasinda yer almaktadir. Her iki bitki tiirinlin de kismi golgeleme kosullarina uyum
saglayabildigi ve yiiksek su talebine sahip olmadigi literatiirde belirtilmektedir (Koca & Yildiz, 2020;
Singh et al., 2021).

Kirsal bolgelerde enerjiye erisim ve enerji maliyetleri, tarimsal {iretim siireglerini sinirlayan temel
unsurlar arasinda yer almaktadir. Sulama sistemlerinde kullanilan elektrikli pompalar, onemli
diizeyde enerji tiiketimine ve maliyet artisina neden olmaktadir. Sebeke elektrigine bagimli iiretim
modelleri, ekonomik yiik olusturmasinin yani sira elektrik kesintileri durumunda tiretim kayiplarina
da yol acabilmektedir. Bu noktada, fotovoltaik {iretim sistemleri ile enerji depolama teknolojilerinin
bir arada kullanildig: hibrit enerji sistemlerinin, kesintisiz ve maliyet etkin enerji arzi saglama
potansiyeline sahip oldugu ifade edilmektedir (Lund et al., 2015).

Nesnelerin Interneti (IoT) teknolojilerinin tarimsal uygulamalara entegrasyonu, Tarim 4.0
yaklagiminin temel bilesenlerinden biri olarak kabul edilmektedir. Sensér tabanli izleme sistemleri,
gercek zamanli veri toplama, uzaktan kontrol ve otonom karar destek mekanizmalar1 araciligryla hem
verimliligin artirilmasina hem de kaynak kullaniminin optimize edilmesine katki saglamaktadir. Su
ve enerji yonetimi alanlarinda IoT tabanli ¢ozlimlerin kritik bir rol iistlendigi vurgulanmaktadir
(Wolfert et al., 2017).

Bu ¢alismada, Trakya Universitesi Havsa Meslek Yiiksekokulu biinyesinde kurulan IoT destekli
agrivoltaik pilot sistemin teknik altyapisi, enerji performansi ve tarimsal iiretim potansiyelinin
kapsamli bicimde degerlendirilmesi amacglanmistir. Gelistirilen sistem, giines enerjisi iiretimi, enerji
depolama birimleri, akilli sulama altyapis1 ve elektrikli ara¢ sarj istasyonlarini i¢eren ¢ok iglevli bir
platform olarak tasarlanmistir. Calisma kapsaminda sistem bilesenlerinin teknik 6zellikleri, elde
edilen enerji iretim verileri, IoT tabanli izleme ve kontrol yapisi ile ilerleyen donemlerde
uygulanmasi planlanan tarimsal iiretim senaryolari ele alinmaktadir.

1.1 Agrivoltaik Sistemlerde Mikroklima Etkileri ve Tarimsal Verimlilik

Agrivoltaik (APV) sistemlerin tarimsal iiretim {iizerindeki etkilerinin, biiyiik olgiide sistemin
olusturdugu mikroklimatik degisimler araciligiyla ortaya ¢iktigi kabul edilmektedir. Fotovoltaik
paneller tarafindan saglanan kismi golgeleme, bitkilerin maruz kaldig1 fotosentetik aktif radyasyon
diizeyini, ¢evresel sicaklik dagilimini ve bagil nem kosullarini degistirmektedir. Bu mikroklimatik
degisimlerin etkilerinin, yetistirilen bitki tiiriine, gelisim donemine ve bolgesel iklim 6zelliklerine
bagli olarak farklilik gosterebildigi belirtilmektedir (Dinesh & Pearce, 2016).

Bitkisel iiretim acisindan degerlendirildigindeC3 fotosentetik yoluna sahip bitkilerin yiiksek 151k
siddeti altinda fotosentez kapasitelerinin tamamini1 kullanamadigi ve belirli bir noktadan sonra 11k
doygunluguna ulastig1 bilinmektedir. Bu durum, 1s1k siddetinin kismen azaltildig1 kosullarda dahi
yeterli diizeyde fotosentezin siirdiiriilebilecegini gostermektedir. Yaz aylarinda goriilen asir1 giines
radyasyonunun bitkilerde foto-inhibisyon ve 1s1 stresi olusturabildigi, agrivoltaik sistemlerde yer alan
panellerin ise bu asir1 radyasyonu sinirlandirarak bitkileri koruyucu bir rol iistlenebildigi ifade
edilmektedir (Barron-Gafford et al., 2019).
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Toprak—bitki—atmosfer etkilesimi acisindan bakildiginda, fotovoltaik panellerin olusturdugu
golgeleme etkisinin evapotranspirasyon oranlarini diistirdiigli ve bu sayede toprak neminin daha uzun
stire korunabildigi bildirilmektedir. A¢ik alan kosullartyla karsilastirildiginda, agrivoltaik sistemler
altinda yer alan tarim alanlarinda nem kayiplarinin daha siirli oldugu gézlemlenmistir. Bu durumun
su kaynaklarinin kisitli oldugu yar1 kurak ve kurak boélgelerde 6nemli bir avantaj sagladig
vurgulanmaktadir. Bununla birlikte, panellerin yagis sularini belirli noktalarda yogunlastirabilmesi,
suyun toprak igerisindeki mekansal dagilimini da etkileyebilmektedir (Adeh et al., 2019).

Sicaklik diizenlenmesi, agrivoltaik sistemlerin mikroklima tizerindeki bir diger belirgin etkisi olarak
degerlendirilmektedir. Giindiiz saatlerinde panellerin altindaki alanlarin daha diisiik sicakliklara sahip
oldugu, gece saatlerinde ise uzun dalga boylu kizil6tesi radyasyon kayiplarinin azalmasi nedeniyle
daha 1liman bir ortam olusabildigi bildirilmektedir. Bu sicaklik dengeleme etkisinin, don riskinin
azaltilmasina katki sundugu ve asir1 sicak kosullarda bitkisel stresin sinirlandirilmasina yardime1
olabildigi ifade edilmektedir (Marrou et al., 2013).

Tibbi ve aromatik bitkiler acisindan degerlendirildiginde, ¢evresel stres faktorlerinin sekonder
metabolit liretimini tetikleyebildigi bilinmektedir. Agrivoltaik sistemlerin olusturdugu hafif 151k ve
sicaklik stresi kosullarinin, bu bitkilerdeki biyolojik aktif bilesiklerin konsantrasyonunu etkileyip
etkilemedigi 6nemli bir aragtirma konusu olarak 6ne ¢ikmaktadir. Ekinezya (Echinacea purpurea)
tiriinde ekinakosid ve alkilamid igeriklerinin, Edirne Kirmizist (Rubia tinctorum L.) bitkisinde ise
alizarin konsantrasyonunun agrivoltaik kosullar altinda nasil degistiginin belirlenmesi, ilerleyen
donemlerde ylriitiilecek calismalarin temel odak alanlarindan biri olarak degerlendirilmektedir
(Kumar et al., 2020; Zobayed et al., 2005).

1.2 Tarim 4.0 ve IoT Teknolojilerinin Rolii

Tarim 4.0 yaklasimi, tarima dijital teknolojilerin entegre edilmesini ifade eder. Bu yaklasim,
dordiincii sanayi devriminin tarimsal iiretim sistemleri {izerinde bir etkisi vardir. Nesnelerin Interneti
(IoT) teknolojilerinin tarimsal tiretimi dijitallestirme siirecinde 6nemli bir rol oynadigi bilinmektedir.
Bu, sensor aglari, bulut bilisim altyapilari, biiylik veri analitigi, yapay zeka tabanli algoritmalar ve
tarimsal karar alma mekanizmalarini veri tabanli bir yapiya doniistiirmek i¢in kullanildi (Wolfert et
al., 2017).

Internet of Things (IoT) tabanli tarim sistemleri, c¢evresel kosullarin ger¢ek zamanli olarak
izlenmesini miimkiin kilmaktadir. Sulama, giibreleme ve hasat zamanlamas1 gibi 6nemli tarimsal
kararlarin daha hassas bi¢cimde optimize edilmesine olanak tanir. Bu, bagil nem ve 1s1k siddeti, toprak
nemi ve hava ve toprak sicaklig1 gibi parametrelerin siirekli olarak dlciilmesini saglar. IoT sistemleri
sayesinde, nicel verilere dayali ve daha nesnel karar siirecleri, geleneksel tarim uygulamalarinda
biiyiik dl¢lide gdzleme ve deneyime dayali olarak yiiriitiilmektedir (Zhang et al., 2019).

Agrivoltaik sistemler internet of things (IoT) teknolojilerinin enerji yonetiminde 6nemli bir rol
oynadigim1 gostermektedir. Fotovoltaik enerji iiretimi zamana ve g¢evresel kosullara baglidir, bu
nedenle enerji depolama sistemlerinin iyi kullanilmast ve ylik yOnetimi planlanmasi gerekir. Bu
durumda, internet of things (IoT) tabanli kontrol sistemleri, yiik Onceliklendirme, talep tarafi
yoOnetimi, batarya sarj ve desarj siireclerini kontrol etme ve maksimum gii¢ noktasi takibi (MPPT)
gibi gorevleri yerine getirebilir (Lund et al., 2015; Al-Saidi & Elagib, 2018).

Internet of Things (IoT) tabanli tarimsal uygulamalarda veri giivenligi ve gizliligi ¢ok onemlidir.
Tarimsal tiretime iliskin veriler ekonomik ve stratejik agidan 6nemli bilgiler igerir, bu nedenle sensor
aglarin siber tehditlerden korumak gereklidir. Bu nedenle, veri iletirken sifreleme yontemlerinin
uygulanmasi, yetkilendirme ve erisimin kontrol edilmesi ve giivenli veri saklama altyapilarinin
kurulmasi gerektigi vurgulanmaktadir. Biiyiik verilerin depolanmasi, islenmesi ve analiz edilmesi i¢in
uygun veri tabani sistemleri ve analitik ara¢lar kullanilmalidir (Fernandez-Alemaén et al., 2013).
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Biiyiik tarim isletmelerinde uzaktan izleme ve kontrol, operasyonel verimliligin artmasina yardimci
olur. Sistemlerin anlik izlenmesi, mobil uygulamalar ve web tabanli araylizler araciligiyla arizalarin
veya performans diisiislerinin erken agamada tespit edilmesine olanak tanir. Bununla birlikte, dnemli
parametrelerde meydana gelen degisikliklerin kullaniciya hizli bir sekilde iletilmesi, miidahale
stiresini 6onemli dl¢giide kisaltabilir (Kamilaris et al., 2017).

1.3 Kirsal Enerji Bagimsizligi ve Ekonomik Siirdiirtilebilirlik

Kirsal bolgelerde enerjiye erisim ve enerji maliyetleri, tarimsal iiretkenlik {izerinde dogrudan etkili
olan faktdrler arasinda degerlendirilmektedir. Geleneksel sebeke elektrigine bagimlilik, hem sabit
hem de kullanim yogunluguna bagl degisken maliyetler olusturmakta ve sulama pompalarinin yogun
olarak calistif1 yaz donemlerinde ciftciler icin 6nemli bir ekonomik yiik meydana getirmektedir
(Lund et al., 2015).

Fotovoltaik sistemlerin maliyetlerinin diismesi ve verimliliklerinin artmasi, kirsal elektrifikasyon
acisindan bu teknolojiyi giderek daha cazip héle getirmektedir. Fakat giines enerjisinin aralikli dogasi,
depolama sistemleri olmaksizin kesintisiz enerji saglanmasini sinirlamaktadir. Bu baglamda, lityum
tabanl batarya teknolojilerinde LiFePO4 kimyasiyla iiretilen bataryalarin uzun c¢evrim omrii ve
giivenlik 6zellikleri, kirsal alanlarda ekonomik ve giivenilir enerji depolama ¢oziimleri sunmaktadir.

Hibrit enerji sistemleri, sebeke baglantisi ile fotovoltaik iiretim ve depolamay1 entegre ederek enerji
giivenilirligini artirmaktadir. Fazla enerji iiretimi donemlerinde sebekeye satis, diisiik {iretim
donemlerinde sebekeden ¢ekis ve batarya depolama arasinda saglanan optimal denge, sistemin
ekonomik verimliligini artirmaktadir. Net 6l¢clim (net-metering) ve geriye besleme (feed-in tariff)
mekanizmalarinin uygulanmasi, yatirnmlarin geri doniis siirelerini kisaltan etkili stratejiler olarak
degerlendirilmektedir (Adeh et al., 2019).

Agrivoltaik sistemlerin ekonomik degerlendirmelerinde yalnizca enerji tiretim gelirleri degil, tarimsal
iretimde meydana gelebilecek degisimler de dikkate alinmalidir. Panellerin kurulum ve bakim
maliyetleri, tarimsal verimdeki potansiyel degisiklikler, su tasarrufu, pestisit kullanimindaki azalma
ve tlriin kalitesindeki iyilesmeler, toplam ekonomik analiz ¢ergevesine dahil edilmesi gereken
unsurlardir. Bu baglamda, arazi kullanim etkinligini 6lcen Land Equivalent Ratio (LER) metrigi,
agrivoltaik sistemlerin ¢ok boyutlu degerlendirilmesinde 6nemli bir gésterge olarak kullanilmaktadir
(Marrou et al., 2013).

Kirsal topluluklar acisindan enerji bagimsizlig1 yalnizca ekonomik bir konu olarak ele alinmamakta,
ayn1 zamanda sosyal ve ¢evresel degerler de barindirmaktadir. Fosil yakit kullaniminin azaltilmasi,
karbon ayak izinin diisiliriilmesi ve yerel enerji liretim kapasitesinin artirilmasi, siirdiiriilebilir
kalkinma hedefleri ile uyumlu bir ¢ergeve sunmaktadir. Enerji kooperatifleri ve topluluk temelli enerji
projeleri, kirsal kalkinma i¢in yeni organizasyonel modellerin gelistirilmesine olanak saglamaktadir
(Al-Saidi & Elagib, 2018; Lund et al., 2015).

2. YONTEM
2.1. Sistem Lokasyonu ve Altyap1 Ozellikleri

Pilot agrivoltaik sistem, Trakya Universitesi Havsa Meslek Yiiksekokulu bahce alaninda
kurulmustur. Havsa, Edirne ilinin giineydogusunda yer almakta olup, tarimsal {iretim potansiyeli
yiiksek bir ilgedir. Bolgenin karasal iklim ozellikleri, yaz aylarinda yiiksek gilines radyasyonu
degerleri ile fotovoltaik iiretim i¢in elverisli kosullar sunarken, kis aylarinda giines a¢isinin azalmast
ve bulutlu giin sayisinin artmasi, liretimde mevsimsel degigkenlik yaratmaktadir (Dinesh & Pearce,
2016).

Sistemin kurulum alani, tarimsal {iretim i¢in uygun toprak yapisina ve yeterli diizliige sahip olacak
sekilde se¢ilmistir. Altyap1 planlamasi sirasinda, ilerleyen donemlerde gergeklestirilecek bitki ekimi
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icin gerekli alan diizenlemeleri dikkate alinmistir. Fotovoltaik panellerin konumlandirilmasi, tarimsal
makinelerin serbestce hareket edebilecegi sekilde optimize edilmistir (Barron-Gafford et al., 2019).

2.2. Fotovoltaik Uretim Altyapist

Sistemde, toplamda 8 adet 550 W nominal giice sahip monokristal silisyum fotovoltaik panel
kullanilmistir. Paneller, yliksek verimli monokristal hiicre teknolojisi ile iiretilmis olup, polikristal
alternatiflere kiyasla daha yiiksek enerji verimliligi ve sicaklik performansi saglamaktadir. Sistemin
toplam kurulu giicii 4,4 kWp olarak belirlenmistir (Marrou et al., 2013).

Paneller, giinesin yillik hareketine uygun agida sabitlenmis ve yonelimleri Edirne bélgesinin enlem
derecesi goz onilinde bulundurularak belirlenmistir. Panel araliklari, hem maksimum enerji iiretiminin
saglanmas1 hem de alttaki tarim alanina yeterli 151k gecisinin temini amaciyla optimize edilmistir.
Montaj yapisi, riizgar ve kar yiiklerine dayanacak sekilde tasarlanmis ve bolgesel meteorolojik veriler
dikkate alinarak giivenlik faktorleri uygulanmistir. Montaj yiiksekligi, tarimsal faaliyetlerin
stirdiiriilebilmesi i¢in uygun seviyede diizenlenmistir (Adeh et al., 2019).

2.3. Enerji Doniisiim ve Depolama Sistemi

Fotovoltaik panellerden elde edilen dogru akim (DC) elektrigin alternatif akima (AC) doniisiimii, 6,2
kW nominal kapasiteye sahip invertor araciligiyla gerceklestirilmistir. Invertdr, 60450 V DC giris
araliginda ¢alisabilen genis bir Maksimum Gii¢ Noktas1 Takibi (MPPT) araligina sahiptir. Bu 6zellik
sayesinde, degisken 1smnim ve hava kosullar1 altinda sistemin optimal verimlilikle caligmasi
saglanmaktadir (Wolfert et al., 2017).

Invertdriin doniisiim verimi %97 olarak 6l¢iilmiis ve bu yiiksek verimlilik sayesinde sistem kayiplari
minimize edilerek toplam enerji hasadi artirilmistir. invertdr, sebeke senkronizasyonu, frekans ve
voltaj regiilasyonu, adalasma korumasi (anti-islanding) gibi gelismis koruma fonksiyonlarina sahip
olacak sekilde tasarlanmistir.

Enerji depolama altyapisi, 4,8 kWh kapasiteli LiFePO4 (Lityum Demir Fosfat) batarya paketinden
olugsmaktadir. Batarya sistemi, 48 V nominal gerilim ve 100 Ah kapasite ile calismakta olup, LiFePO4
teknolojisi yiiksek termal kararlilik ve giivenlik 6zellikleri sunmaktadir. 6000’den fazla sarj-desar;
cevrim Omriine sahip olmasi, uzun vadeli ekonomik siirdiiriilebilirligi desteklemektedir.

Batarya yonetim sistemi (BMS), hiicre dengeleme, asir1 sarj ve desarj korumasi, sicaklik izleme ve
giic dagitimi fonksiyonlarin1 yerine getirmektedir. Batarya paketinin optimal calisma sicakligi
aralifinda tutulmasi amaciyla pasif sogutma sistemleri uygulanmistir. Bu altyap1 sayesinde,
agrivoltaik sistemin hem enerji verimliligi hem de giivenlik performansi artirilmigtir (Lund et al.,
2015).

2.4. Sulama Altyapis1 ve Pompa Sistemi

Tarimsal sulama ihtiyacinin karsilanmasi amaciyla 135 metre derinliginde bir sondaj kuyusu
kullanilmig ve bu kuyuda bulunan eski sistem revize edilerek 2,2 kW nominal giice sahip yeni bir
dalgi¢c pompa kurulmustur. Bu pompa, hibrit (AC/DC) siiriicli yapisi sayesinde hem giines enerjisi
sisteminden hem de gerektiginde sebekeden beslenebilecek bir esneklige sahiptir.

Saha testlerinde pompanin 2600 rpm devir hiz1 ile 135 metre derinlikten suyu yiizeye basariyla
cikarttig1 ve istikrarli bir debi ile ¢alistigi dogrulanmistir. Sulama dagitim altyapisi, su tasarrufunu
maksimize eden damla sulama prensibine gore tesis edilmistir. Sistem; ana dagitim hatlari, lateral
hatlar ve damlaticilardan olugsmaktadir. Sulama yonetimi, IoT altyapis1 iizerinden toplanan toprak
nem verilerine dayali olarak optimize edilmekte; otomatik kontrol valfleri iizerinden hem
programlanan algoritmalarla hem de uzaktan manuel miidahale ile yonetilebilmektedir.
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2.5. Elektrikli Arag Sarj Altyapist

Sistemin ¢ok fonksiyonlu kullanimini desteklemek ve bolgedeki elektrikli ara¢ potansiyelini
degerlendirmek amaciyla, sisteme 3,5 kW kapasiteli bir AC Elektrikli Ara¢ (EV) sarj linitesi entegre
edilmistir. Bu iinite, meslek yiiksekokulundaki personel ve 6grencilerin araclarinin yani sira gelecekte
kullanilabilecek elektrikli tarim araclarinin  sarj ihtiyacim1 da karsilayabilecek sekilde
yapilandirilmistir.

Sarj linitesi, sistemin genel enerji dengesiyle entegre ¢aligsmaktadir. Fotovoltaik iiretimin ve batarya
doluluk oranmnin uygun oldugu donemlerde enerji sarj linitesine yoOnlendirilerek yenilenebilir
kaynaklarin kullanimi tesvik edilmektedir. Bu altyapi, agrivoltaik sistemin sadece sulama degil, ayn1
zamanda kirsal ulasim ve mekanizasyon i¢in de bir enerji istasyonu olarak kullanilabilecegini ortaya
koymaktadir.

3. BULGULAR
3.1. Fotovoltaik Enerji Uretim Performansi

Havsa Meslek Yiiksekokulu bahgesinde kurulan agrivoltaik sistemin enerji tiretimi, Edirne bdlgesinin
mevsimsel 1s1mim degerlerine bagli olarak degiskenlik gostermistir. Yaz aylarinda acik hava
kosullarinda giinliik enerji iiretimi 2428 kWh araliginda kaydedilmistir. Bu degerler, 4,4 kWp kurulu
giice sahip fotovoltaik dizi ile hedeflenen performans sinirlar1 igerisindedir.

Kis aylarinda ise bulutluluk ve kisalan giin siiresi nedeniyle giinliik liretim miktarinin 6—-10 kWh
seviyelerine diistiigii gozlemlenmistir. ilkbahar ve sonbahar dénemlerinde ise iiretimin genellikle 15—
20 kWh bandinda seyrettigi tespit edilmistir. Elde edilen veriler 15181nda, sistemin yillik toplam 6000—
7500 kWh enerji liretmesi ongoriillmektedir. Maksimum gii¢ iiretimi giin ortasinda gergeklesirken,
sabah ve aksam saatlerinde liretim kademeli olarak azalmaktadir. MPPT o6zellikli invertor, degisken
hava kosullarinda fotovoltaik diziden optimal gii¢ ¢ekisini stirdiirmiistiir.

3.2. Enerji Depolama ve Batarya Performansi

4,8 kWh kapasiteli LiFePO4 batarya iinitesi, fotovoltaik iiretimdeki siireksizlikleri dengelemek ve
enerji taleplerini karsilamak amaciyla etkin bir performans sergilemistir. Batarya yonetim sistemi
(BMS), invertor ile RS-485 protokolii iizerinden haberleserek operasyonel parametrelerin stirekli
takibini saglamistir.

Depolama birimi, giines enerjisinin yetersiz oldugu veya iiretimin durdugu saatlerde kritik ytiklerin
kesintisiz beslenmesini saglamistir. Raspberry Pi tabanli [oT donanimi ve giivenlik kamerasi, batarya
destegi ile siirekli enerji alabilmektedir. 6000 ¢evrimin iizerinde kullanim 6mriine sahip olan bu {inite,
sistemin uzun vadeli enerji bagimsizlig1 hedefini desteklemektedir.

3.3. Sulama Sistemi ve Pompa Operasyonu

135 metre derinlige yerlestirilen 2,2 kW giiciindeki hibrit dalgic pompa, 2600 rpm devir hizinda
istikrarl bir sekilde calisarak yiizeye su iletmistir. Pompanin AC ve DC besleme sec¢enekleri, enerji
yonetiminde operasyonel esnekligi artirmistir. Yaz aylarindaki yiiksek iiretim kapasitesi nedeniyle,
pompa dogrudan fotovoltaik sistemden enerji elde edebilir.

3.4. 10T Sistem Performanst ve Veri Kalitesi
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Raspberry Pi tabanli veri toplama altyapisi, sahadaki sensorlerden gelen bilgilerin SQLite veri
tabanina diizenli olarak kaydedilmesini saglamistir. Python tabanli yazilim, ham verileri kalite
kontroliinden gegirerek hatali okumalarin veri tabanina yansimasini en aza indirmistir.

Hava sicaklifi, nem, toprak nemi ve 151k siddeti sensorleri, ¢evresel degisimleri siirekli olarak
izlemistir. Sensor verilerinin zaman damgasi ve sensor kimligi (ID) ile kaydedilmesi, mekansal ve
zamansal analizler i¢in giivenilir bir veri seti olusturmustur. VPN protokolii lizerinden saglanan
uzaktan erigim altyapisi, arastirmacilarin sisteme sifreli bir tiinel iizerinden baglanarak gercek
zamanlt veri akigimi takip etmesine imkan tanimistir. Gilivenlik kamerasi ise tesisin gorsel
dokiimantasyonunu saglamis ve uzaktan izlemeye katkida bulunmustur.

3.5. Elektrikli Arag¢ Sarj Performansi

3,5 kW kapasiteli AC sarj iinitesi, fotovoltaik iliretimden elde edilen fazla enerjiyi ara¢ bataryalarina
yonlendirerek sistem verimliligini artrmistir. inverterin AC ¢ikisindan beslenen iinite, kampiis
icerisindeki personelin elektrikli araglarinin yani sira tarimsal amagli elektrikli ekipmanlarin sarj
edilmesi i¢in de uygun bir altyapr sunmaktadir. Akilli yiik yonetimi kapsaminda, sarj tinitesinin
kullanim1 mevcut enerji liretimi ve batarya doluluk durumuna gore koordine edilmektedir.

4. SONUC, TARTISMA VE ONERILER

Bu calismada, Edirne ilinde tesis edilen Nesnelerin Interneti (IoT) destekli agrivoltaik pilot sistemin
teknik kurulumu, enerji kapasitesi ve dijital izleme altyapist kapsamli bir sekilde degerlendirilmistir.
4,4 kWp fotovoltaik kapasite, 4,8 kWh LiFePO4 enerji depolama {initesi, 135 metre derinlikte
operasyonel olan 2,2 kW hibrit dalgi¢ pompa ve Raspberry Pi tabanli sensor agindan olusan yapi,
tarim-enerji entegrasyonu i¢in ¢ok fonksiyonlu ve siirdiiriilebilir bir platform tegkil etmektedir.

Saha gozlemlerinde elde edilen verilere gore, sistemin yaz aylarinda giinliik 24-28 kWh, kis aylarinda
ise 6-10 kWh enerji tiretimi gerceklestirdigi saptanmistir. Yillik toplam tiretimin 6000-7500 kWh
bandinda gerceklesecegi Ongoriilmektedir. Bu {liretim kapasitesi, Tirkiye'nin enerji karmasasi
icindeki karbon emisyon faktorleri dikkate alindiginda, yillik bazda yaklasik 2,4-3,75 ton CO:
tasarrufu saglama potansiyeline sahiptir. Sistemin sagladigi yenilenebilir enerji; tarimsal sulama,
elektrikli arag sarj1 ve izleme donanimlarinin beslenmesi i¢in yeterli kapasiteyi sunarak kirsal alanda
enerji bagimsizligr modelini dogrulamaktadir.

Sistem biinyesindeki [oT altyapisi; toprak nemi, hava sicakligi ve 1sitk yogunlugu gibi kritik
parametreleri basariyla izleyerek giivenli bir SQLite veri tabani tizerinde depolamustir. Veri iletiminin
128-bit VPN sifreleme protokolii ile korunmasi, tarimsal veri glivenligi agisindan kritik bir standart
olusturmustur. Toplanan zaman serisi verileri, projenin ilerleyen agamalarinda kurgulanacak olan
derin Ogrenme modelleri ve otonom karar destek mekanizmalar1 i¢in nitelikli bir temel
hazirlamaktadir.

Tedarik ve saha hazirlik siireglerine bagli olarak, bolgeye 6zgii Edirne Kirmizisi (Rubia tinctorum L.)
ve Ekinezya (Echinacea purpurea) bitkilerinin dikimi 2026 yili1 bahar donemine planlanmistir. Bu
tarihten itibaren yapilacak deneysel calismalarla, fotovoltaik panellerin sagladigi mikroklima
etkisinin ve kismi golgelemenin bitki verimi ile su kullanim etkinligi lizerindeki somut katkilar
Ol¢iimlenecektir. Damla sulama altyapisinin sagladig: tasarruf ile panellerin evaporasyonu azaltma
etkisinin birlesmesiyle, bolgedeki kuraklik riskine karst direngli bir tarim modeli gelistirilmesi
hedeflenmektedir.

Gelecek calismalarda, toplanan biiyilik verinin derin 6grenme algoritmalart ile islenmesi oncelikli
hedef olarak belirlenmistir. Bu kapsamda; enerji iiretim tahminleri, sulama optimizasyonu ve
bilgisayarlt gorii teknikleri ile bitki hastaliklarinin erken teshisi ilizerine modeller gelistirilecektir.
Mevcut kamera sisteminin bitki fenolojisini otomatik takip edecek bir yapiya doniistiiriilmesi ve
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otonom tarim teknolojilerinin (panel temizleme robotlar1 vb.) sisteme entegrasyonu, operasyonel
verimliligi maksimize edecektir.

Ekonomik a¢idan bakildiginda, tibbi ve aromatik bitkilerin yiiksek katma degeri ile enerji
tasarrufunun birlesmesi, agrivoltaik sistemlerin geri 6deme siiresini kisaltan stratejik unsurlar olarak
one ¢ikmaktadir. Pilot uygulamanin basarili sonuglari; Trakya Bolgesi’nde enerji kooperatifleri,
tesvik mekanizmalar1 ve egitim programlar1 aracilifiyla bu teknolojinin yayginlastirilmasi igin
onemli bir bilimsel referans sunmaktadir.

Sonug olarak bu calisma; tarim, enerji ve bilisim sektorlerinin entegrasyonunun teknik olarak
uygulanabilir ve ¢evresel acidan zorunlu oldugunu kanitlamistir. Gida-enerji-su ekosistemi (Nexus)
acisindan sinerjik faydalar saglayan bu modelin, iklim degisikli§ine adaptasyon ve modern kirsal
kalkinma stratejilerinde temel bir yapi tagi olmasi 6nerilmektedir.
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Ozet

Aliiminyum 6063 alasimi; distk yogunlugu, iyi sekillendirilebilirligi, yiksek korozyon direnci ve
ozellikle ekstriizyon kabiliyeti sayesinde yapi, otomotiv ve makine imalati gibi bircok mihendislik
alaninda yaygin olarak kullanilan bir malzemedir. Ancak bu alasimin nispeten dislik ylzey sertligi ve
asinma direnci, zorlu servis kosullarinda kullanimini sinirlandirmaktadir. Bu nedenle, Al 6063
alasiminin ylizey 6zelliklerini iyilestirmeye yonelik kaplama ve yiizey modifikasyon yontemleri blylik
onem tasimaktadir. Bu baglamda, yiksek sertligi, diisiik yogunlugu, Ustiin asinma direnci ve kimyasal
kararhligi ile bilinen bor karbiir (B4C), aliminyum alasimlarinin ylzey performansini artirmak
amaciyla tercih edilen seramik takviye malzemeleri arasinda yer almaktadir.

Pres ile ylizey kaplama yontemi, Al 6063 alasiminin B4C ile kaplanmasinda ekonomik, pratik ve
endustriyel uygulanabilirligi ylksek bir teknik olarak 6ne ¢ikmaktadir. Bu yontemde, B4C partikilleri
belirli tane boyutlarinda hazirlanarak aliminyum ylzeye mekanik basing yardimiyla baglanmakta ve
kaplama—altlik ara ylizeyinde gtli¢li bir mekanik kilitlenme saglanmaktadir.

Bu yontemde, belirli tane boyutuna sahip B4C tozu aliminyum ylzey Uzerine 1 mm ve 2 mm
kalinliklarda serilmektedir. Yizeye uygulanan basinci 80 MPa — 120 MPa araliginda degistirilerek
uygulanacaktir. Presleme siresi degistirilerek ylizeye mekanik olarak optimum baglanma
parametresi belirlenecektir. Kaplama—altlk ara ylizeyinde olusan mekanik kilittenme, kaplama
tabakasinin bitinlGglu ve aderansi lizerinde dnemli rol oynamaktadir. Bu calismada, presleme
isleminde toz kalinligi, uygulanan basing¢ ve presleme siiresi temel islem parametreleri olarak ele
alinmistir. S6z konusu parametrelerin, kaplama tabakasinin kalinligl, homojenligi ve baglanma
kalitesi Gizerindeki etkileri ile olusan mikro yapi ve mikro sertlikler incelenecektir.

Pres ile B4C kaplanmis Al 6063 alasiminda, ylizey sertligi ve asinma direncinde belirgin artislar
beklenmektedir. Ana malzemenin stinekligi ve hafiflik avantaji blyik olglide korunmaktadir. Ayrica
bu yontem, yiksek sicaklik gerektiren kaplama tekniklerine kiyasla daha dislik enerji tiiketimi ve
daha az oksidasyon riski sunmaktadir. Sonug olarak, Al 6063 alagsiminin pres ile B,C kaplanmasi,
malzemenin servis Omrini uzatan ve ileri mihendislik uygulamalarinda kullanim potansiyelini
artiran etkili bir ylizey iyilestirme yaklagimi olarak degerlendirilmektedir.

Anahtar kelimeler: Al 6063 alasimi, Bor karbdr, Yizey kaplama
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Abstract

Aluminum 6063 alloy is widely used in many engineering fields such as construction, automotive,
and machinery manufacturing due to its low density, good formability, high corrosion resistance,
and especially excellent extrusion capability. However, the relatively low surface hardness and wear
resistance of this alloy limit its use under severe service conditions. Therefore, surface coating and
modification methods aimed at improving the surface properties of Al 6063 alloy are of great
importance. In this context, boron carbide (B4C), known for its high hardness, low density, superior
wear resistance, and chemical stability, is among the preferred ceramic reinforcement materials for
enhancing the surface performance of aluminum alloys.

The press-assisted surface coating method stands out as an economical, practical, and industrially
applicable technique for coating Al 6063 alloy with B4C. In this method, B4C particles prepared with
specific particle sizes are bonded to the aluminum surface by means of mechanical pressure,
providing strong mechanical interlocking at the coating—substrate interface.

In this method, B4,C powder with a specific particle size is spread onto the aluminum surface in layer
thicknesses of 1 mm and 2 mm. The applied pressing pressure is varied within the range of 80 MPa
to 120 MPa, and the pressing duration is adjusted in order to determine the optimum mechanical
bonding parameters. The mechanical interlocking formed at the coating—substrate interface plays a
crucial role in the integrity and adhesion of the coating layer. In this study, powder layer thickness,
applied pressure, and pressing time are considered as the primary process parameters of the
pressing operation. The effects of these parameters on the coating layer thickness, homogeneity,
and bonding quality, as well as on the resulting microstructure and microhardness, will be
investigated.

For the Al 6063 alloy coated with B4C by pressing, significant improvements in surface hardness and
wear resistance are expected. Meanwhile, the ductility and lightweight advantages of the base
material are largely preserved. In addition, compared to coating techniques that require high
processing temperatures, this method offers lower energy consumption and a reduced risk of
oxidation. Consequently, press-assisted B4C coating of Al 6063 alloy is considered an effective
surface modification approach that enhances the service life of the material and increases its
potential for advanced engineering applications.

Keywords: Al 6063 alloy, Boron carbide, Surface coating
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SURTUNME TIKAC KAYNAGININ 6061 ALUMINYUM ALASIMINA UYGULANMASI
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Ozet

Metalik alagimlarin birlestirilmesinde kullanilan kaynak yéntemleri genel olarak ergimeli ve kati hal
kaynag olarak ikiye ayrilmaktadir (Kou, 2020). Ergimeli kaynak yéntemlerinde kaynak yapilan
alasimlar kaynak yonteminin agiga gikardigi 1si ile dnce sivilagip sonra katilagarak kaynarken, kati hal
kaynaklarinda ise kaynak yapilan alagimlar isinsa da ergime sicakhgina ulasmadigi igin sivilasmadan
basincin etkisi ile birlestirilir. Ergimeli yontemlerle kaynak edilen aliminyum alagimlari, magnezyum
alasimlari ve paslanmaz celikler gibi malzemeler katilasma esnasinda gerilmelerin sebep oldugu
sicak catlaklarin olusumundan dolayl kaynak edilmesi zor malzemelerdir. Bu kaynak hatasindan
kacinmak icin cesitli uygulamalar yapiimaktadir. Bunlardan bir tanesi de ergimeli kaynak yonteminin
yerine kati hal kaynagi kullanmaktir (6r., sirtinme kaynagi, slirtinme karistirma kaynagi ve diflizyon
kaynagi). Daha ¢cok tamir islemi icin kullanilan strtiinme tika¢ kaynagi (STK) da kati hal kaynaklari
icinde yer almistir. STK, donen bir tikacin farkli bir malzeme (izerindeki acik deligi doldurmak icin
eksenel olarak zorlandigi ve ardindan sirtliinme isisi, malzeme akisi ve i1si kombinasyonu altinda bir
malzeme birlesmesinin saglandigi kati halli (ergime olmadan yapilan) bir islemdir. Bu kaynak
yontemi, kaynak kusurlarinin giderilmesinde (6r. slirtinme karistirma kaynaginin sonunda olusan
deligin doldurulmasi) ve onarim amach 06zellikle havacihk endistrileri tarafindan oldukca ilgi
gormektedir. Bu ¢alismada, STK kaynaginin 6061 aliiminyum alasimina uygulamasi yapilacaktir. Bu
amagla, bu alasimdan yapilmis levhaya dnce delik agilip bu deligin gene ayni alasimdan yapilmis ve
ucu koniklestirilmis silindirik cubukla doldurulmasi yapilmistir. Bu islem CNC-freze tezagahi
kullanarak uygulanmistir. Cesitli islem parametrelerinin (tikag donme hizi, yigma miktari ve daralan
delik agisi) denendigi uygulama sonrasi elde edilen kaynaklar mekanik ve metalografik incelemeler
sonucunda en uygun kaynak parametreleri tespit edilmistir.

Anahtar kelimeler: siirtinme tikag kaynagi, 6061 aliminyum alasimi, kati hal kaynag.
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COLYAK HASTALIGI OLAN BiREYLERIN AFETLERE YONELIK TUTUMLARININ
DEGERLENDIRiLMESI
EVALUATION OF DISASTER-RELATED ATTITUDES OF INDIVIDUALS WITH
CELIAC DISEASE
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Ozet

Afetler, toplumun tiim kesimlerini etkilemekle birlikte, kronik hastaligi ve 6zel gereksinimleri
bulunan bireyler acisindan daha yiiksek diizeyde risk barindirmaktadir. Bu gruplar arasinda yer alan
¢Olyak hastalari, yasam boyu glutensiz beslenme zorunlulugu nedeniyle afet ve acil durumlar
sirasinda gidaya erisim, saglik hizmetlerinin siirekliligi ve yasam giivenligi agisindan daha kirillgan
bir konumda bulunmaktadir. Afet sonrasi siireclerde standart yardim mekanizmalarinin ¢ogunlukla
0zel beslenme gereksinimlerini dikkate almamasi, ¢6lyak hastalarinin risk algisini ve afetlere yonelik
tutumlarim1 dogrudan etkilemektedir. Bu arastirmanin amaci, ¢olyak hastaligi bulunan bireylerin
afetlere yonelik biligsel, duyussal ve davranigsal tutumlarini incelemek ve bu tutumlart ¢dlyak
hastalig1 olmayan bireylerle karsilastirmali olarak degerlendirmektir. Arastirma, nicel arastirma
yontemlerinden tarama modeli kullanilarak ger¢eklestirilmistir. Calismanin 6rneklemini toplam 564
katilimc1 olusturmaktadir. Katilimeilarin 282°si ¢dlyak hastaligi tanist bulunan bireylerden, kalan
282’si ise herhangi bir ¢olyak hastaligi bulunmayan bireylerden olusmaktadir. Veriler, bilissel,
duyussal ve davranigsal alt boyutlardan olusan Afet Tutum Olgegi araciligiyla toplanmis ve SPSS 22
paket programi kullanilarak analiz edilmistir. Olgegin genel giivenirligi Cronbach Alfa katsayisi ile
degerlendirilmis ve kabul edilebilir diizeyde bulunmustur (oo = .703). Arastirma bulgulari, ¢lyak
hastalig1 bulunan bireylerin afetlere yonelik genel tutum puanlarinin, ¢dlyak hastaligi bulunmayan
bireylere kiyasla istatistiksel olarak anlamli diizeyde daha diisiik oldugunu gostermektedir (p < .05).
Bu farkliligin 6zellikle davranigsal boyutta yogunlastigi; afet oncesi hazirlik, afet cantast olugturma
ve acil durum planlamasi konularinda ¢6lyak hastalarinin daha diisiik tutum diizeyine sahip olduklari
belirlenmistir. Duyugsal boyutta ise afet sonrasi glutensiz gidaya erisim, beslenme siirekliligi ve
saglik hizmetlerine ulasim konularinda kaygi diizeylerinin daha yiiksek oldugu tespit edilmistir. Elde
edilen sonuclar, ¢6lyak hastaligi bulunan bireylerin afetler karsisinda kirillgan bir grup olarak
degerlendirilmesi gerektigini ortaya koymaktadir. Bu dogrultuda, afet yonetimi ve zarar azaltma
calismalarinda 6zel beslenme gereksinimlerini gozeten kapsayici planlamalarin gelistirilmesi biiytlik
Onem tasimaktadir.

Anahtar Kelimeler: Afet tutumu, ¢6lyak hastaligi, kirilgan gruplar, afet bilinci, 6zel beslenme

Abstract:

Disasters affect all segments of society, but pose a higher level of risk for individuals with chronic
diseases and special needs. Among these groups, celiac patients, due to the necessity of a lifelong
gluten-free diet, are in a more vulnerable position in terms of access to food, continuity of health
services, and life safety during disasters and emergencies. The fact that standard aid mechanisms in
post-disaster processes often do not take into account special nutritional needs directly affects the risk
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perception and attitudes towards disasters of celiac patients. The aim of this research is to examine
the cognitive, affective, and behavioral attitudes of individuals with celiac disease towards disasters
and to evaluate these attitudes in comparison with individuals without celiac disease. The research
was conducted using a survey model, one of the quantitative research methods. The sample of the
study consisted of a total of 564 participants. 282 of the participants were individuals diagnosed with
celiac disease, and the remaining 282 were individuals without any celiac disease. Data were collected
through the Disaster Attitude Scale, which consists of cognitive, affective, and behavioral sub-
dimensions, and analyzed using the SPSS 22 software package. The overall reliability of the scale
was evaluated with the Cronbach's Alpha coefficient and found to be at an acceptable level (o =.703).
Research findings show that individuals with celiac disease have statistically significantly lower
overall attitude scores towards disasters compared to individuals without celiac disease (p <.05). This
difference is particularly concentrated in the behavioral dimension; celiac patients were found to have
lower attitude levels regarding pre-disaster preparedness, disaster kit creation, and emergency
planning. In the affective dimension, it was determined that anxiety levels were higher regarding
access to gluten-free food, nutritional continuity, and access to health services after a disaster. The
results indicate that individuals with celiac disease should be considered a vulnerable group in the
face of disasters. Accordingly, developing inclusive plans that take into account special nutritional
needs in disaster management and damage mitigation efforts is of great importance.

Keywords: Disaster attitude, celiac disease, vulnerable groups, disaster awareness, special nutrition
1. GIRiS

Afetler, bireylerin yagamini, sagligini ve toplumsal diizeni tehdit eden, ¢cok boyutlu etkilere sahip
olaylardir. Afetlerin yol actig1 zararlarin azaltilmasinda yalnizca yapisal onlemler degil, bireylerin
afetlere yonelik tutumlar1 ve hazirlik davranislart da kritik 6neme sahiptir (UNDRR, 2015). Afetlere
yonelik tutumlar; bireylerin risk algisini, afet 6ncesi hazirlik diizeylerini ve afet an1 davraniglarin
dogrudan etkilemektedir.

Colyak hastaligi, glutene kars1 gelisen otoimmiin bir hastalik olup yasam boyu glutensiz beslenmeyi
zorunlu kilmaktadir (Lebwohl et al., 2018). Afet ve acil durumlarda gida tedarik zincirlerinde yasanan
aksakliklar, ¢olyak hastalar1 agisindan yalnizca beslenme sorunu degil, dogrudan saglik riski
olusturmaktadir. Afet literatiiriinde kirilganlik, bireylerin afetlere maruz kalma, afetlerden etkilenme
ve afet sonrasi toparlanma kapasitelerini belirleyen temel bir kavram olarak ele alinmaktadir (Wisner
et al., 2004). Kronik hastalig1 bulunan bireyler, sahip olduklar1 6zel gereksinimler nedeniyle afetler
karsisinda daha diisiik uyum kapasitesine sahip kirilgan gruplar arasinda yer almakta; ¢dlyak
hastalarinda bu durum, yasam boyu siirdiiriilmesi gereken 6zel beslenme gereksinimleri nedeniyle
daha da belirgin hale gelmektedir. Bu baglamda, ¢dlyak hastalarinin afetlere yonelik tutumlarinin
incelenmesi, hem bu grubun 6zgiin kirilganliklarinin anlasilmasi hem de kapsayici ve duyarh afet
yonetimi politikalarinin  gelistirilmesine katki sunmast agisindan c¢alismanin temel amacini
olusturmaktadir.

2. YONTEM

Bu arastirma, nicel arastirma ydntemlerinden tarama modeli kullanilarak gerceklestirilmistir.
Arastirmanin 6rneklemini toplam 564 birey olusturmaktadir. Katilimcilarin 282°si ¢olyak hastaligi
tanis1 bulunan bireylerden, 282’si ise ¢0lyak hastaligi bulunmayan bireylerden olusmaktadir. Veriler,
bilissel, duyussal ve davranissal alt boyutlardan olusan Afet Tutum Olgegi araciligiyla toplanmustir.
Olgegin i¢ tutarlihig: Cronbach Alfa katsayisi ile degerlendirilmis ve genel dlgek igin o= .703 olarak
hesaplanmistir (Cronbach, 1951). Verilerin analizinde istatistik paket programi kullanilmis; gruplar
arasi karsilastirmalarda bagimsiz 6rneklem t-testi uygulanmis ve anlamlilik diizeyi .05 olarak kabul
edilmistir.
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3. BULGULAR

Arastirma sonuglari, ¢dlyak hastaligi bulunan bireylerin afetlere yonelik genel tutum puanlarinin,
colyak hastaligi bulunmayan bireylere kiyasla istatistiksel olarak anlamli diizeyde daha diisiik
oldugunu gostermektedir (p <.05).

Biligsel boyutta ¢dlyak hastalarinin afet bilgisi ve risk algisi diizeylerinin daha diisiik oldugu
belirlenmistir. Duyussal boyutta ise afet sonrasi glutensiz gidaya erisememe ve saglik risklerine
iliskin kaygi1 diizeylerinin daha yiiksek oldugu saptanmistir. Davranigsal boyutta ¢6lyak hastalarmin
afet cantasi hazirlama, acil durum plani olusturma ve bireysel hazirlik davraniglarinin daha sinirh
oldugu goriilmiistiir.

Tablo 1. Célyak Hastalig1 Durumuna Gore Afet Tutum Olgegi Puan Ortalamalar

Alt Boyut Grup n X SS p

Bilissel Colyak 282 3.12 0.54 <.05
Colyak Olmayan 282 3.38 0.49

Duyussal Colyak 282 3.45 0.61 <.05
Colyak Olmayan 282 3.21 0.57

Davranigsal Colyak 282 2.98 0.58 <.05
Colyak Olmayan 282 3.29 0.55

Genel Colyak 282 3.18 0.47 <.05
Colyak Olmayan 282 3.42 0.44

4. TARTISMA

Bu arastirmada elde edilen bulgular, ¢olyak hastaligi bulunan bireylerin afetlere yonelik tutumlarinin,
¢olyak hastaligir bulunmayan bireylere kiyasla anlamli bigimde farklilagtigini ortaya koymaktadir.
Ozellikle davranissal boyutta gdzlenen diisiik tutum diizeyi, ¢6lyak hastalarinin afet éncesi hazirlik
stireclerinde daha dezavantajli bir konumda bulundugunu gostermektedir. Literatiirde afet
hazirliginin bireysel saglik durumu ve 6zel gereksinimlerle dogrudan iliskili oldugu, kronik hastaligi
bulunan bireylerin afetlere kars1 daha diisiik hazirlik diizeyine sahip olabildigi belirtilmektedir
(Bethel et al., 2011; Wisner et al., 2004).

Duyussal boyutta ¢olyak hastalarinin kaygi diizeylerinin yiiksek olmasi, afet sonrasi glutensiz gidaya
erisememe, capraz bulas riski ve saglik hizmetlerinin siirekliligine iliskin belirsizliklerle
iliskilendirilebilir. Kronik hastaligi bulunan bireylerin afetler karsisinda daha yiiksek stres ve kaygi
diizeyi yasadigi, bu durumun afetlere yonelik risk algisini artirdi§i onceki g¢alismalarda da
vurgulanmistir (Boon et al., 2012; Goldmann & Galea, 2014). Ancak bu ¢alismada oldugu gibi, artan
kayginin her zaman hazirlhik davranislarina dontismedigi goriilmektedir. Bu durum, ¢olyak
hastalarinda farkindalik ile davranig arasinda bir bosluk bulundugunu gostermektedir. Bilissel
boyutta elde edilen bulgular, ¢6lyak hastalarinin afetlere iliskin genel bilgilere sahip olmalarina
ragmen, Ozel beslenme gereksinimlerini kapsayan afet bilgilerine yeterince erisemediklerini ortaya
koymaktadir. Afet egitimlerinin ¢ogunlukla genel niifusa yonelik hazirlanmasi, ¢olyak hastalarinin
kendi 6zel gereksinimlerini afet senaryolar: icerisinde konumlandiramamalarina neden olmaktadir.
Benzer bigimde, 6zel gereksinimleri olan bireylere yonelik afet planlamalarinin yetersiz oldugu
uluslararasi raporlarda da ifade edilmektedir (UNDRR, 2015).
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Bu bulgular, afet yonetimi literatiiriinde siklikla vurgulanan “kirilganlik” kavram ile 6rtiismektedir.
Wisner ve arkadaglarina (2004) gore kirilganlik, bireylerin afetlerden etkilenme ve toparlanma
kapasitesini belirleyen ¢ok boyutlu bir siirectir. Colyak hastalari, 6zel beslenme gereksinimleri
nedeniyle afetler karsisinda yalnizca fiziksel degil, ayn1 zamanda psikososyal ve davranigsal agidan
da kirilgan bir grup olarak degerlendirilmektedir.

5. SONUC VE ONERILER

Bu aragtirma, ¢6lyak hastaligi bulunan bireylerin afetlere yonelik tutumlarinin, ¢olyak hastaligi
bulunmayan bireylere kiyasla daha diisiik diizeyde oldugunu ve bu durumun 6zellikle davranigsal
hazirlik boyutunda belirginlestigini ortaya koymustur. Bulgular, ¢dlyak hastalarinin afetler karsisinda
cok boyutlu bir kirilganlik yasadigim1 ve mevcut afet yonetimi uygulamalarinin bu grubun 6zel
gereksinimlerini yeterince kapsamadigini gostermektedir. Bu sonuglar, kronik hastaligi bulunan
bireylerin afet yonetimi siireglerinde 6zel olarak ele alinmasi gerektigini vurgulayan calismalarla
paralellik gostermektedir (Bethel et al., 2011; UNDRR, 2015).

Aragtirma sonuclar1 dogrultusunda, afet yonetimi ve zarar azaltma politikalarinda ¢6lyak hastalarina
yonelik 6zel diizenlemelerin yapilmasi gerekmektedir. Afet sonras1 dagitilan yardim paketlerinin
glutensiz gida segeneklerini icerecek sekilde planlanmasi, ¢olyak hastalarmmin temel saglik ve
beslenme gereksinimlerinin karsilanmasi agisindan kritik dneme sahiptir. Literatiirde, afet sonrasi
beslenme planlamasinda 6zel diyet gereksinimlerinin g6z ardi edilmesinin saglik sorunlarini artirdigi
belirtilmektedir (Carter et al., 2014). Afet egitimleri ve farkindalik caligsmalari, ¢lyak hastalarinin
0zel gereksinimlerini dikkate alacak sekilde yeniden yapilandirilmalidir. Bu egitimlerde, glutensiz
afet cantas1 hazirlama, giivenli gida saklama ve afet sonrasi beslenme planlamas1 gibi uygulamaya
doniik iceriklere yer verilmesi Onerilmektedir. Bu yaklagimin, afetlere yonelik kaygiy1 azaltarak
hazirlik davranislarini giliglendirdigi 6nceki arastirmalarda ortaya konmustur (Boon et al., 2012). Son
olarak, politika yapicilar ve afet yonetiminden sorumlu kurumlar tarafindan ¢dlyak hastalarinin
kirilgan grup olarak tanimlanmasi, kapsayici afet yonetimi anlayisinin giliglendirilmesine katki
saglayacaktir. Kapsayici ve risk temelli afet yonetimi yaklasimlari, yalnizca ¢olyak hastalarinin degil,
tiim 0zel gereksinimli bireylerin afetlere karsi direng diizeyini artirmaktadir (Wisner et al., 2004;
UNDRR, 2015).
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MEDYA ARACILIGIYLA AFET HABERLERINE MARUZ KALMANIN TRAVMATIK
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Ozet

Gilintimiizde kitle iletisim araclarinin ve dijital platformlarin hizla gelismesi, afet haberlerinin yayilim
hizin1 ve etki alanin1 daha once hi¢ olmadigi kadar artirmistir. Toplumu derinden sarsan afetler,
sadece olay1 dogrudan yasayan bireylerde degil, bu olaylara medya araciligiyla sahit olan kisilerde
de "ikincil travmatik stres" veya "dolayli travma" belirtilerine yol agabilmektedir. Ozellikle saglik
sistemi icerisinde travmatik olaylarla en sik karsilasan meslek grubu olan hemsirelerin, hem mesleki
yiikleri hem de medya maruziyetleri g6z 6niine alindiginda, afet haberlerinden etkilenme diizeylerinin
belirlenmesi kritik bir 6nem tasimaktadir.

Bu calismanin temel amaci; afet haberlerine medya aracilifiyla maruz kalmanin, hemsireler
iizerindeki travmatik etkilerini incelemek ve bu etkilerin cesitli degiskenlere gore farklilasip
farklilagmadigin1 ortaya koymaktir. Tanimlayic1 ve kesitsel nitelikteki bu aragtirma, Bezmialem
Vakif Universitesi Hastanesi biinyesinde gérev yapan hemsireler ile gerceklestirilmistir. Calismanin
orneklemini, travmatik olaylarla karsilasma siklig1 yiiksek olan Acil Servis, Yogun Bakim Uniteleri
ve yatakli servislerde aktif gérev alan hemsireler olusturmaktadir.

Arastirmadan elde edilen veriler 1s18inda; katilimcilarin afet haberlerini takip etme siireleri,
kullandiklar1 medya araglar1 ve haber iceriklerinin niteligi ile travmatik stres belirtileri arasindaki
iliski analiz edilmistir. Bulgular, medya araciligiyla yogun gorsel ve isitsel afet iceriklerine maruz
kalmanin, hemsirelerin kaygi diizeyleri ve mesleki tilkenmislik egilimleri iizerinde belirleyici bir rol
oynadigi1 gostermektedir. Ozellikle acil servis ve yogun bakim gibi kritik birimlerde galisan
hemsirelerin, afet donemlerinde artan enformasyon akisindan daha fazla etkilendikleri ve psikolojik
dayanikliliklarinin bu siirecte zorlandig1 gozlemlenmistir.

Sonu¢ olarak; hemsirelerin medya okuryazarligi konusunda farkindaliklarimin artirilmasi ve afet
donemlerinde "dijital diyet" uygulamalarinin tesvik edilmesi gerekmektedir. Ayrica, saglk
kurumlarmin kriz donemlerinde ¢aliganlarina yonelik psikososyal destek mekanizmalarini
giiclendirmesi, hem ¢alisan sagligi hem de sunulan saglik hizmetinin kalitesi agisindan elzemdir.

Anahtar Kelimeler: Afet Haberciligi, ikincil Travmatik Stres, Hemsirelik, Medya Maruziyeti,
Psikolojik Dayaniklilik.

Abstract

Today, the rapid development of mass media and digital platforms has increased the speed and impact
of disaster news to an unprecedented degree. Disasters that deeply shake society can lead to symptoms
of "secondary traumatic stress" or "indirect trauma" not only in individuals who directly experience
the event but also in those who witness these events through the media. Given the workload and
media exposure of nurses, who are the professional group most frequently exposed to traumatic events
within the healthcare system, determining the level of impact of disaster news is of critical
importance. The main objective of this study is to examine the traumatic effects of exposure to
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disaster news through the media on nurses and to determine whether these effects differ according to
various variables. This descriptive and cross-sectional study was conducted with nurses working at
Bezmialem Vakif University Hospital. The sample of the study consists of nurses actively working
in Emergency Departments, Intensive Care Units, and inpatient wards, where the frequency of
encountering traumatic events is high. In light of the data obtained from the research; The relationship
between the duration of participants' exposure to disaster news, the media tools they used, the quality
of the news content, and traumatic stress symptoms was analyzed. The findings show that exposure
to intense visual and auditory disaster content through the media plays a decisive role in nurses'
anxiety levels and tendencies towards professional burnout. It was observed that nurses working in
critical units, especially emergency departments and intensive care units, were more affected by the
increased flow of information during disaster periods and that their psychological resilience was
challenged during this process. In conclusion, it is necessary to increase nurses' awareness of media
literacy and to encourage the implementation of "digital diet" practices during disaster periods. In
addition, strengthening psychosocial support mechanisms for employees in healthcare institutions
during crisis periods is essential for both employee health and the quality of healthcare services
provided.

Keywords: Disaster Reporting, Secondary Traumatic Stress, Nursing, Media Exposure,
Psychological Resilience.

1. GIRIS

Afetler, tarih boyunca insanlik i¢in sadece fiziksel yikimlarin degil, ayn1 zamanda derin psikolojik
yaralarin da kaynagi olmustur. Ancak 21. ylizyilda afetlerin algilanma bigimi, teknolojinin
gelisimiyle birlikte koklii bir degisime ugramistir. Gegmiste bir afetin etkisi, biiyiik 6l¢iide o olayin
yasandig1 cografi sinirlarla kisith kalirken; giiniimiizde dijitallesme ve kitle iletisim araglarinin
yayginlagsmastyla birlikte bu sinirlar ortadan kalkmistir. Bireyler, kilometrelerce uzakta meydana
gelen bir depremi, seli veya insan eliyle olusturulan bir krizi, ekranlar1 basindan "es zamanli" olarak
izleyebilmekte ve olayin yarattig1 dehseti sanal bir yakinlikla deneyimlemektedirler (Smith & Jones,
2021).

Ozellikle saglik profesyonelleri, mesleklerinin dogas1 geregi travmatik olaylarla en sik yiizlesen
gruptur. Bu calisma 6zelinde ele alinan hemsireler, bir yandan hastane ortaminda -6zellikle acil servis
ve yogun bakim gibi kritik {initelerde- birincil travmalara miidahale ederken, diger yandan sosyal
yasamlarinda medya araciligiyla akan afet haberlerine maruz kalarak "ikincil" bir travmatizasyon
riski tasimaktadirlar. Medyanin bu cift yonlii kusatmasi altinda hemsirelerin ruh sagliginin nasil
etkilendigini anlamak, saglik sisteminin siirdiiriilebilirligi agisindan hayati nem tagimaktadir.

1.1. Kuramsal Cerceve

Bu c¢alismanin teorik zemini, Charles Figley tarafindan gelistirilen '"Merhamet Yorgunlugu
Modeli" ve medya etkileri literatiiriinde yer alan "Ekme Kurami" ile "Dolayh Travmatizasyon"
kavramlarinin sentezi lizerine insa edilmistir.

1.1.1 Merhamet Yorgunlugu ve Ikincil Travma Ekseninde Hemsirelik

Figley (1995), merhamet yorgunlugunu "6nemsemenin bedeli" olarak tanimlar. Bu modele gore,
baskalarinin acisina empatik bir duyarlilikla yaklasan profesyoneller, zamanla bu aciy1 i¢sellestirerek
duygusal bir tiikkenis yasarlar. Hemsirelik meslegi, 6zii geregi yiiksek diizeyde duygudaslik gerektirir.
Afet donemlerinde, hemsireler hem hastaneye gelen gercek travma vakalariyla (birincil maruziyet)
hem de medya araciligtyla tiim iilkeyi veya diinyay1 etkileyen yikim goriintiileriyle (ikincil maruziyet)
kars1 karstya kalirlar.

Kuramsal acidan bakildiginda, hemsirelerin yasadig siire¢ sadece basit bir stres tepkisi degildir.
Medyadaki afet goriintiileri, hemsirenin zihnindeki "giivenli diinya" varsayimin sarsar (Janoft-
Bulman, 1992). Ozellikle yogun bakim ve acil servis hemsireleri, insan yagaminin pamuk ipligine
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bagli olduguna dair mesleki farkindaliklarini, medyadaki o6liim ve yikim haberleriyle
pekistirdiklerinde, birikmis bir travma etkisi ortaya c¢ikar. Bu durum, Figley'in modelindeki
"travmatik anilarin istilasi" asamasina denk gelir; hemsire evinde dinlenirken bile aklina hem
hastanedeki hastast hem de haberlerde gordiigii enkaz altindaki kisi gelebilir.

1.1.2 Medya Etkileri ve Ekme Kuram Baglami

George Gerbner'in Ekme Kurami, medyanin bireylerin gerceklik algisini nasil sekillendirdigini
aciklar. Kurama gore, yogun medya tiiketicileri, diinyay1 oldugundan daha tehlikeli ve korkutucu bir
yer olarak algilama egilimindedir. Bu c¢alisma baglaminda, afet haberlerine siirekli maruz kalan
hemsirelerin, afet riskini ve olasi1 tehlikeleri istatistiksel gerceklikten daha yiiksek algiladiklar
varsayilmaktadir.

Medya, afetleri sunarken genellikle "sok edici" detaylara odaklanir. Saglik ¢alisanlari i¢in bu durum,
"Dolayh Travmatizasyon'" (McCann & Pearlman, 1990) kuramiyla acgiklanabilir. Bu kuram,
travmatik materyalle slirekli caligmanin kisinin biligsel semalarini kalici olarak degistirdigini
savunur. Hemsireler i¢in medya, hastane digindaki bir travma kaynagi olarak islev goriir. Hastanede
hastanin fizyolojik biitiinliiglinii korumaya calisan hemsire, medyada toplumsal biitiinliigiin
bozuldugunu izler. Bu iki uglu baski, hemsirenin mesleki kimligi ile bireysel kimligi arasindaki
sinirlar1 bulaniklastirir.

Sonug olarak, olusturulan bu kuramsal ger¢eve; medyanin sadece bir bilgi kaynagi olmadigini, ayn
zamanda saglik ¢alisanlarinin mevcut mesleki travmalarini tetikleyen, besleyen ve bazen de yeniden
{ireten giiclii bir stresér oldugunu varsaymaktadir. Bezmialem Vakif Universitesi Hastanesi 6rnegi
iizerinden incelenen bu durum, hemsirelerin maruz kaldig1 bu ¢ok katmanl travmatik etkilesimin,
onlarin psikolojik iyilik halleri ve bakim verme kapasiteleri iizerindeki etkisini anlamlandirmay1
amagclamaktadir.

1.2 Afet Haberciligi ve Medyanin Rolii

Geleneksel habercilik anlayigsinda temel amag¢ kamuyu bilgilendirmek olsa da, afet durumlarinda
medya bir "kriz anlaticis1" roliinii iistlenmektedir. Afet haberciligi, sadece yikimin istatistiksel
verilerini sunmakla kalmaz; ayni zamanda olayin duygusal boyutunu, magdurlarin acilarim1 ve
kargasa ortamin1 gorsel ve isitsel 6gelerle izleyiciye aktarir (Yilmaz, 2022). Literatiirde "felaket
pornografisi" olarak da elestirilen bazi yayin politikalari, izleyicinin dikkatini gekmek adina travmatik
goriintiilerin sansiirsiizce ve tekrar tekrar yayimlanmasini i¢erebilmektedir. Bu durum, haberi tiiketen
bireyde, olayr bizzat yasamasa bile "orada olma" hissi uyandirarak sempatik sinir sistemi
aktivasyonuna neden olabilmektedir (Brown, 2020). Afet donemlerinde bilgi alma ihtiyact ile
baslayan medya takibi, siireklilik arz eden olumsuz icerikler nedeniyle patolojik bir siirece
evrilebilmektedir.

1.3 ikincil Travmatik Stres (ITS)

Travma caligmalari uzun yillar boyunca travmay1 dogrudan deneyimleyen magdurlara odaklanmistir.
Ancak son yillarda yapilan caligmalar, travmatik olaya sahit olmanin veya travmatik Oykiileri
dinlemenin de benzer stres belirtileri yaratabildigini ortaya koymustur. Ikincil Travmatik Stres (ITS),
travmatik olaylara maruz kalan kisilere yardim eden veya onlarin hikayelerine derinlemesine maruz
kalan bireylerde goriilen; istemsiz hatirlamalar, kaginma davranislart ve asirt uyarilmishk hali ile
karakterize bir sendromdur (Figley, 1995). Medya araciligiyla afet haberlerine maruz kalmak, fiziksel
bir yardim siireci igermese dahi, gorsel ve isitsel uyaranlarin yogunlugu nedeniyle beyinde travmatik
bir am gibi kodlanabilmekte ve ITS belirtilerini tetikleyebilmektedir.
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1.4 Hemsirelik, Medya Maruziyeti ve Risk Faktorleri

Hemgsireler, "yardim eden meslekler" grubu icerisinde duygusal yiikii en agir olan profesyonellerden
biridir. Bezmialem Vakif Universitesi Hastanesi gibi yogun hasta akisinin oldugu iigiincii basamak
saglik kuruluslarinda gorev yapan hemsireler, mesai saatleri igerisinde zaten yiiksek stres
faktorleriyle miicadele etmektedir. Buna ek olarak, dinlenme zamanlarinda veya nobet aralarinda
akilli telefonlar ve televizyonlar araciliiyla afet haberlerine maruz kalmalari, zihinsel toparlanma
siirecini sekteye ugratmaktadir (Demir & Celik, 2023). Ozellikle Acil Servis ve Yogun Bakim
hemsireleri, afet haberlerindeki yarali ve vefat goriintiilerini kendi klinik deneyimleriyle
0zdeslestirme egiliminde olduklar1 i¢in, medya maruziyetinden diger gruplara gore daha derin
etkilenebilmektedirler.

1.5 Psikolojik Dayamkhhik

Psikolojik dayaniklilik, bireyin zorlu yagsam olaylari, travmalar veya stres karsisinda esneklik
gostererek uyum saglama ve toparlanma kapasitesi olarak tanimlanir (Masten, 2001). Medya kaynakli
travmatik strese kars1 bir tampon gorevi goren psikolojik dayaniklilik, hemsirelerin afet haberlerinin
yarattig1 kaygi ile bas etmelerinde belirleyici bir faktordiir. Arastirmalar, psikolojik dayaniklilig
yiiksek olan saglik ¢alisanlarinin, yogun medya maruziyetine ragmen travmatik stres belirtilerini daha
az gosterdigini ve mesleki tilkkenmislige karsi daha direncli olduklarin1 gostermektedir.

2. YONTEM
2.1 Arastirmanin Tipi ve Yapildig1 Yer

Bu ¢alisma, medya araciligiyla afet haberlerine maruz kalmanin hemsireler {izerindeki travmatik
etkilerini incelemek amaciyla tammmlayici ve Kesitsel nitelikte tasarlanmigtir. Arastirma, Istanbul
ilinde yer alan Bezmialem Vakif Universitesi Hastanesi biinyesinde yiiriitiilmiistiir. Uciincii
basamak bir saglik kurulusu olan bu hastane, hem travma vakalarinin yogunlugu hem de akademik
yapist nedeniyle aragtirmanin amacina uygun bir evren sunmaktadir.

2.2 Evren ve Orneklem

Arastirmanin evrenini, ilgili hastanenin Acil Servis, Yogun Bakim Uniteleri ve Yatakh
Servislerinde aktif olarak gorev yapan hemsireler olusturmaktadir. Orneklem segiminde olasiliksiz
ornekleme yontemlerinden "gelisigiizel 6rnekleme" yontemi tercih edilmistir. Calismaya; iletisim
engeli bulunmayan, arastirmaya katilmay1 goniillii olarak kabul eden toplam 230 hemsire dahil
edilmistir. Katilimcilarin demografik dagilimi incelendiginde; grubun biiyiikk ¢ogunlugunun
kadinlardan (%79,13) olustugu, egitim diizeyi agisindan ise %70,87sinin lisans ve tizeri (yiiksek
lisans/doktora) egitim seviyesine sahip oldugu goriilmiistiir. Caligma grubu, mesleki maruziyet
riskleri agisindan; acil servis (%31,30), yogun bakim (%32,17) ve klinik servis (%36,52) ¢alisanlarini
dengeli bir sekilde kapsamaktadir.

2.3 Veri Toplama Araclan

Verilerin toplanmasinda, literatiir taramasi dogrultusunda arastirmacilar tarafindan hazirlanan
"Kisisel Bilgi Formu" ve katilimcilarin travmatik etkilenim diizeylerini 6lgmek amaciyla "Medya
Aracih@iyla Afet Haberlerine Maruz Kalma Olgegi" kullanilmistir. Kisisel bilgi formunda;
cinsiyet, egitim durumu, calisilan birim, sosyal medya kullanim aligkanliklar1 ve maruz kalinan afet
tiirii gibi degiskenler sorgulanmastir.

Arastirmada kullanilan 6l¢egin giivenilirlik analizi kapsaminda Cronbach Alpha i¢ tutarlilik katsayisi
hesaplanmistir. Yapilan analiz sonucunda 6lgegin Cronbach Alpha katsayisi 0,694 olarak tespit
edilmistir. Literatiirde 0,60 ile 0,80 arasindaki degerlerin "kabul edilebilir glivenilirlik" diizeyini
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temsil ettigi (Islamoglu ve Alniacik, 2009) goz 6niine alindiginda, kullanilan 6l¢iim aracinin bu
calisma i¢in giivenilir oldugu belirlenmistir.

2.4 Verilerin Analizi

Elde edilen veriler bilgisayar ortamina aktarilarak SPSS (Statistical Package for Social Sciences)
for Windows 22.0 paket programi kullanilarak analiz edilmistir. Verilerin analizi su asamalarla
gerceklestirilmistir:

. Normallik Analizi: Verilerin parametrik test varsayimlarmi karsilayip karsilamadigini
belirlemek amaciyla dncelikle Kolmogorov-Smirnov testi uygulanmis; buna ek olarak verilerin
basikhik (kurtosis) ve carpikhik (skewness) degerleri incelenmistir. George ve Mallery (2010)’ye
gore basiklik ve carpiklik degerlerinin £2.0 arasinda olmasi, verilerin normal dagilimdan asir1 sapma
gostermedigi seklinde yorumlanmis ve bu dogrultuda analizlerde parametrik testlerin
kullanilmasina karar verilmistir.

. Istatistiksel Testler: Degiskenler arasindaki iliskileri incelemek amaciyla; bagimsiz iki
grubun (6rn. Cinsiyet: Kadin/Erkek) karsilastirilmasinda Bagimsiz Orneklem t-testi (Independent
Samples t-test); ikiden fazla grubun (6rn. Calisilan Birim: Acil/Servis/Yogun Bakim)
karsilastirilmasinda ise Tek Yonlii Varyans Analizi (One-Way ANOVA) kullaniimistir.

. Coklu Karsilastirma: Varyans analizi sonucunda gruplar arasinda anlaml fark bulundugu
durumlarda, farkin kaynagmi belirlemek amaciyla post-hoc testlerden Bonferroni testi tercih
edilmistir.

. Tiim istatistiksel degerlendirmelerde anlamlilik diizeyi p < 0.05 olarak kabul edilmistir.

2.5 Arastirmanin Etik Boyutu

Arastirmanin uygulanabilmesi icin Bezmialem Vakif Universitesi Girisimsel Olmayan Arastirmalar
Etik Kurulu’ndan 29.01.2025 tarih ve 2024/454 sayili karar ile etik kurul onayr alinmistir. Veri
toplama siirecinde Helsinki Insan Haklar1 Bildirgesi prensiplerine sadik kalinmis, katilimcilara
caligmanin amac1 ve yontemi hakkinda bilgi verilerek goniillii onamlar1 alinmistir. Calismaya katilim
tamamen goniilliiliik esasina dayali olup, katilimceilarin kimlik bilgileri gizli tutulmustur.

3. BULGULAR

Bu béliimde, Bezmialem Vakif Universitesi Hastanesi’nde gorev yapan hemsirelerin; sosyo-
demografik 6zellikleri, medya kullanim aligkanliklar1 ve medya araciligiyla afet haberlerine maruz
kalma diizeylerine iliskin elde edilen istatistiksel analiz sonuglarina yer verilmistir. Bulgular,
katilimc1 beyanlarina dayali tanimlayic istatistikler ve degiskenler arasi karsilagtirma analizleri (t-
testi, ANOVA) basliklar1 altinda sunulmustur.

3.1 Katiimeilarin Tamimlayici Ozelliklerine Iliskin Bulgular

Arastirmaya katilan hemsirelerin demografik profili ve mesleki dagilimlari, calismanin temsil giicii
acisindan ilk olarak incelenmesi gereken veridir.

Tablo.1 Demografik Ozelliklere iliskin Dagilimlar

Degisken Grup n %
Erkek 48 20,87
Cinsiyet
Kadm 182 79,13

Egitim Durumu Lise 45 19,57
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On lisans 22 9,57
Lisans ve iizeri 163 70,87
Acil servis 72 31,30
Hangi Birimde Calistyorsunuz? Servis 84 36,52
Yogun bakim 74 32,17
Facebook 38 16,52
Instagram 102 4435
Cogunlukla Hangi Medyay1 Kullanmaktasimiz? Twitter (X) 53 23,04
Televizyon 19 8,26
Diger 18 7,83
Normal kullanimdan uzun 89 38,70
En Son Maruz Kahnan Afet ile flgili Bilgi Almak oo
icin Medya Kullamim Miktar? Herhangi gibi 84 36,52
Normalden kisa 57 24,78
Deprem 55 23,91
Savas 82 35,65
Medya Aracihigiyla En Son Maruz Kalinan Afet?
Yangin 63 27,39
Sel-heyelan 30 13,04
Evet 122 53,04
Psikolojik Zorluk Yasama Durumu Oldu Mu?
Hayir 108 46,96
Evet 171 74,35
Medyanin Afetlere Olumlu Bir Etkisi Oldugunu ve ’
Diisiinityor Musunuz? Hayr 59 25.65

Tablo 1’deki veriler incelendiginde; calismaya katilan 230 hemsirenin biiyiik cogunlugunu kadinlarin
olusturdugu (%79,13), erkek katilimcilarin ise 6rneklemin yaklasik beste birini (%20,87) temsil ettigi
goriilmektedir. Egitim diizeyi agisindan grubun akademik niteliginin yiiksek oldugu, katilimcilarin
%70,87’sinin lisans ve iizeri (yliksek lisans/doktora) egitim seviyesine sahip oldugu belirlenmistir.

Calismanin temel odak noktasi olan birimler arasi dagilimda ise dengeli bir yap1 géze ¢arpmaktadir.
Katilimcilarin %36,52°si yatakli servislerde, %32,17’si yogun bakim {iinitelerinde ve %31,30’u acil
servislerde gorev yapmaktadir. Bu dengeli dagilim, birimler arasi karsilastirma analizlerinin
giivenilirligi agisindan 6nem tasimaktadir.

Hemgsirelerin medya ve afet ile iligkili aligkanliklar1 incelendiginde; en sik kullanilan sosyal medya
platformunun %44,35 ile Instagram oldugu, bunu %23,04 ile Twitter (X) platformunun izledigi
goriilmektedir. Katilimcilarin %38,70°1 son yasanan afet siirecinde medyay1 "normalden daha uzun
stire" takip ettigini belirtmistir. Medya araciligtyla en son maruz kalinan ve etkilenilen afet tiirii
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soruldugunda; katilimcilarin %35,65°1 savas, %27,39’u yangin ve %23,91°’1 deprem yanitini
vermistir. Ayrica katilimcilarin yarisindan fazlasi (%53,04) afet haberlerine maruziyet slirecinde
psikolojik zorluk yasadigini beyan etmistir.

3.2 Ol¢ek Puan Ortalamalari ve Madde Diizeyinde Analizler

Katilimeilarin "Medya Araciligiyla Afet Haberlerine Maruz Kalma Olgegi" ve alt boyutlarindan
aldiklar1 puanlar, travmatik etkinin siddetini ortaya koymaktadir.

Tablo.2 Normallik Varsayimina Iliskin Bulgular

Kolmogorov-Smirnov
Degiskenler Carpikhk  Basikhk  X+Ss
Istatistik  sd p

Afetlere Verilen Psikolojik

Davramssal ve Fiziki Tepkiler 0,07 2300 0,01 0,23 -0,17 20,49+6,12
Afetler Nedeni ile Manevi Kirginhk 0,08 230,0 0,00 -0,01 -0,43 14,37+2,93
Afetlerin Yasamm Tehdit Ettigi 0.08 2300 0,00 0,38 0.19 14,36+3.22
duygusu

Medya Aracihigiyla Afet Haberlerine 0.08 2300 0,00 026 0,94 52,6348.88

Maruz Kalmanin Travmatik Etkileri

Tablo.3 Olcek ve Alt Boyut Diizeylerine Y&nelik Bulgular

Olgek ve alt boyutlar Diizey n %
Diisiik 41 17,83
éefegzeirli:i }[‘]Egﬂkilll rPSIkOIOJlk Davranmissal Orta 155 67.39
Yiiksek 34 14,78
Diisiik 40 17,39
Afetler Nedeni ile Manevi Kirginhk Orta 158 68,70
Yiiksek 32 13,91
Diisiik 41 17,83
Afetlerin Yasam Tehdit Ettigi duygusu  Orta 148 64,35
Yiiksek 41 17,83
Diisiik 26 11,30
Medya Aracihigiyla Afet Haberlerine Orta 170 73.91

Maruz Kalmanin Travmatik Etkileri

Yiiksek 34 14,78
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Tablo 2 ve Tablo 3’teki bulgular bir arada degerlendirildiginde; hemsirelerin medya araciligiyla afet
haberlerine maruz kalmanin travmatik etkilerini 52,63+8,88 puan ortalamasi ile "orta diizeyde"
deneyimledikleri saptanmigtir. Katilimcilarin 9%73,91 gibi biiylik bir ¢ogunlugu orta diizeyde
etkilenim bildirirken, %14,78’lik bir kesim "yiiksek diizeyde" travmatik etki yasadigini ifade etmistir.

Alt boyutlar 6zelinde incelendiginde; "Afetlere Verilen Psikolojik, Davranissal ve Fiziki Tepkiler"
puan ortalamasi 20,49+6,12; "Afetler Nedeni ile Manevi Kirginlik" puan ortalamasi 14,37+£2,93 ve
"Afetlerin Yasami Tehdit Ettigi Duygusu" puan ortalamasi 14,36+3,22 olarak bulunmustur. Tiim alt
boyutlarda genel egilimin orta diizeyde yogunlastigi, ancak hemsirelerin afetleri yasami tehdit eden
bir unsur olarak algilama diizeylerinin (%17,83 yiiksek diizey) diger boyutlara gore kismen daha
belirgin oldugu goriilmektedir.

Olgek maddelerine verilen yanitlarm detayli analizi, hemsirelerin hangi konularda daha hassas
oldugunu gostermesi agisindan kritiktir.

Tablo.4 Medya Araciligtyla Afet Haberlerine Maruz Kalmanin Travmatik Etkileri Olgegi ifadelerine
Yonelik Ozet Istatistikler

Kesinlikle Katilmiyorum | Kararsizim | Katihyorum Kesinlikle
Katilmiyorum Katihyorum
Ort+Ss
n % n % n % n % n %
Afet ile ilgili riiyalar goriirdiim. 58 25,22 |60 26,09 |60 |[26,09 |46 20,00 | 6 2,61 |2,49+1,15
Afetten sonra diinyada sanki tek
bagimaymigim gibi kendimi yalmz | 65 28,26 75 32,61 |33 14,3542 18,26 |15 6,52 |2,42+1,25
hissettim.
20

Afetten sonra haber okumak ya da
televizyon izlemek gibi giinliik islere | 40 17,39 |63 27,39 (46 [20,00 |64 27,83 117 |7,39
konsantre olmak benim i¢in zorlast.

2,80+1,23

Afetle ilgili daha fazla bilgi edinmek
istemedigim i¢in ilgili haberlerden veya | 55 23,91 54 23,48 |43 18,70 | 56 2435122 9,57
konugmalardan kaginmaya basladim.

2,72+1,32

Gegmisteki  travmatik  deneyimleri
hatirladikga, afet daha da fazla aci|55 23,91 53 23,04 |36 15,65 | 60 26,09 | 26 11,30
¢ekmeme neden oldu.

2,78+1,36

Afetten sonra uyuyamiyorum. 56 24,35 58 25,22 |36 15,65 | 58 25,22 122 9,57

2,70+1,33

Afeti diisiindiigiimde bas donmesi, nefes
almada zorluk, soguk terleme ve
gerginlik

gibi belirtiler yasadim.

93 40,43 |74 32,17 |24 10,4326 11,30 |13 | 5,65

2,10+1,21

Afetten sonra istahim1 kaybettim. 69 30,00 60 26,09 |44 19,1336 15,65 | 21 9,13

2,48+131

Afet ile ilgili olaylar1 ya da insanlar

hatrrladigimda iiziiliirdiim, 11 4,78 25 10,87 39 |16,96|97 42,1758 25,22

3,7241,10

Afetin toplumdaki yaygin sorumsuzluk
nedeniyle meydana geldigi siliphesine | 15 6,52 36 15,65 |32 |13,91]88 38,26 |59 |25,65
kapildim.

3.61+1,21
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Afet yiiziinden diinyanin adaletsiz

o . . 26 11,30 36 15,65 |39 16,96 |63 27,39 |66 |28,70 |3,47+1,35

oldugunu hissettim

afet digtndigimde, lorgmblcve ke 93 11000 32 1391 |31 [1348]78  |3391(66 |28.70 |3,57+131

1ssettim

eAttffr;‘le ilgili olumsuz duygulanmu ifade | 5,15 4 |35 1391 [41 |17,83|64 [27.83]62 [26,96 |3,41+1,37
Afeti diigiindigiimde depresyon, fiziinti | 5} 1153 40 |5 13,48 (34 [14,78]79 [3435|55 |23,91 |3,42+1,34
ve korku gibi duygular hissettim.

Afet ile ilgili istenmeyen aci verici

. v e 36 15,65 48 20,87 |40 17,39 | 65 28,26 | 41 17,83 |3,12+1,35
diisiincelere veya goriintiilere sahiptim.

Afete benzer bir sey benim ya da bir

yakiimim  basina  gelebilir  diye | 16 6,96 15 6,52 41 17,83 | 80 34,78 | 78 33,91 |3,82+1,17
diigiindiim.

Afete benzer durumlara, nesnelere ve| o |35 |19 |g26 |29 |12.61|74 [32,17]98 |42,61 |4,00£1,13
insanlara kargi temkinli oldum
Tablo 4 incelendiginde, katilimcilarin en yiiksek katilim gosterdigi (en yiiksek ortalamaya sahip)
ifadenin 4,00+1,13 ortalama ile "Afete benzer durumlara, nesnelere ve insanlara karsi temkinli
oldum"” maddesi oldugu goriilmektedir. Bunu 3,82+1,17 ortalama ile "Afete benzer bir sey benim ya
da bir yakimimin basina gelebilir diye diisiindiim" ifadesi takip etmektedir. Bu bulgular, medya
maruziyetinin hemsirelerde belirgin bir "tetikte olma hali" ve "gelecek kaygis1" yarattigini = 27

gostermektedir.

Buna karsilik, en diisiik ortalamaya sahip ifade 2,10+1,21 ile "Afeti diisiindiigiimde bas dénmesi, nefes
almada zorluk, soguk terleme ve gerginlik gibi belirtiler yasadim” maddesidir. Bu durum, travmatik
etkinin somatik (fiziksel) belirtilerden ziyade, biligsel ve duygusal diizlemde daha yogun yasandigina
isaret etmektedir.

3.3 Sosyodemografik ve Mesleki Degiskenlere Gore Karsilastirma Bulgular:

Calismanin bu bdliimiinde, hemsirelerin travmatik etkilenim diizeylerinin ¢esitli degiskenlere
(cinsiyet, birim, medya kullanim1 vb.) gore farklilagip farklilasmadigi test edilmistir.

3.3.1 Cinsiyet Degiskenine Gore Bulgular

Analiz sonuglari, cinsiyetin travmatik etkilenim iizerinde belirleyici bir faktér oldugunu ortaya
koymustur.

Tablo.5 Medya Aracilifiyla Afet Haberlerine Maruz Kalma Olgegi Genel ve Alt Boyut Puanlarinin
Cinsiyete Gore Karsilastirilmasina Yonelik Bulgular

n X+Ss t sd p

Erkek 48 19464547  -1,32 228 0,19
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Afetlere Verilen Psikolojik

Davramissal ve Fiziki Tepkiler Kadn 182 20,76+6,26
Erkek 48 13,31+2,75
Afetler Nedeni ile Manevi Kirginhk -2,86 228 0,01
Kadin 182 14,65+2,91
. . ... Erkek 48 13,1942,40
glil'etlflrsllil Yasamm Tehdit Ettigi 2,88 278 0.01
Y8 Kadn 182 14,67+3,34
Erkek 48 49,63+6,79
Medya Araciligiyla Afet Haberlerine e ’ ’
Maruz Kalmanin Travmatik Etkileri -2,67 228 0,01
Kadin 182 53,4249,21

t:Bagimsiz orneklem t test

Tablo 5’de goriildiigii iizere, kadin hemsirelerin hem "Manevi Kirginlik" (t=-2,86; p<0,05) hem de
"Afetlerin Yasami Tehdit Ettigi Duygusu" (t=-2,88; p<0,05) alt boyutlarinda erkeklere gore anlamli
diizeyde daha yiiksek puan aldiklar1 saptanmistir. Benzer sekilde, 6l¢ek genel toplam puaninda da
kadinlarin ortalamas1 (53,42+9,21), erkeklerin ortalamasindan (49,63+6,79) istatistiksel olarak
anlamli diizeyde yiiksektir (p<0,05).

3.3.2 Cahsilan Birim ve Egitim Durumuna Gore Bulgular

Calismanin en dikkat ¢ekici bulgularindan biri, ¢alisma biriminin travmatik etkilenim iizerinde
istatistiksel olarak anlamli bir fark yaratmamasidir.

Tablo.6 Medya Araciligiyla Afet Haberlerine Maruz Kalma Olcegi Genel ve Alt Boyut Puanlarinin
Birimlere Gore Karsilastirilmasina Yonelik Bulgular

Olgek puanlan Grup n X+Ss F p

Acil Servis 72 21,97+6,47
Afetlere Verilen 3,14 0,06
Psikolojik Davramsal Servis 84 19,75+5,58
ve Fiziki Tepkiler

Yogun Bakim 74 19,89+6,18

. . N

Acil Servis 72 14,24+2 64 1.26 0.28
Afetler Nedeni ile .
Manevi Kirgmlik Servis 84 14,76+2,91

Yogun Bakim 74 14,05+3,18

. . N

Acil Servis 72 14,21+3,04 0.15 0.86
Afetlerin Yasam Tehdit g . 84 14,4943 45
Ettigi duygusu

Yogun Bakim 74 14,36+3,16

. Acil Servis 72 53,69+8,90

Medya Aracihigiyla Afet 0,81 0,44
Haberlerine Maruz Servi 84 523848.51
Kalmanin Travmatik o " ’ ’
Etkileri

Yogun Bakim 74 51,88+9,30
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Tablo 6 verilerine gore; Acil Servis, Yogun Bakim ve Servis hemsirelerinin dlgek genel puanlari ve
alt boyut puanlari arasinda anlamli bir fark bulunmamaistir (p>0,05). Acil servis hemsirelerinin puan
ortalamalar1 (53,69+8,90) aritmetik olarak diger gruplardan kismen yiiksek goriinse de, bu fark
istatistiksel anlamlilik diizeyine ulasmanustir. Benzer sekilde, egitim diizeyi (Lise, Onlisans, Lisans)

degiskeni agisindan da gruplar arasinda anlamli bir farklilagma saptanmamastir.

3.3.3 Medya Kullanim Ahskanhiklarina Gore Bulgular

Hemsirelerin kullandiklar1 sosyal medya platformu ve kullanim siireleri, 6zellikle "Manevi Kirginlik"

boyutu tizerinde etkili bulunmustur.

Tablo.7 Medya Aracilifiyla Afet Haberlerine Maruz Kalma Olgegi Genel ve Alt Boyut Puanlarinin

En Sik kullanilan Sosyal Medya Tiirline Gore Karsilastirilmasina Y 6nelik Bulgular

Olgek puanlan Grup n X+Ss F p Fark
Facebook! 38 20,97+6,08
Instagram? 102 20,63+6,00
Afetlere Verilen
Psikolojik Davramgsal  Twitter (X)? 53 20,26+6,13 0,58 0,68
ve Fiziki Tepkiler
Televizyon* 19 21,21+7,32
Diger’ 18 18,61+£5,74
Facebook! 38 13,39+2,55
Instagram? 102 14,95+2,82
Afetler Nedeni ile . 3
Manevi Kirgmhk Twitter (X) 53 14,28+2,89 2,50 0,04 1<2
Televizyon* 19 13,58+3,61
Diger’ 18 14.22+3,08
Facebook! 38 13,7442,87
Instagram? 102 14,7143,64
Afetlerin Yasam . 3
Tehdit Ettigi duygusu Twitter (X) 53 14,6442 .87 1,33 0,26
Televizyon* 19 14,00+2,52
Diger’ 18 13,28+2.85
Facebook! 38 51,55+8,05
Instagram? 102 53,71+9,44
Medya  Aracihigiyla
Afet  Haberlerine . . . vys 53 5249:778 110 036
Maruz Kalmanin
Travmatik Etkileri .
Televizyon* 19 52,424+11,24
Diger’ 18 49,44+7,30
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F:Tek yonlii varyans analizi

Tablo.8 Medya Araciliftyla Afet Haberlerine Maruz Kalma Olgegi Genel ve Alt Boyut Puanlarimin
Maruz Kalinan Afet ile Ilgili Bilgi Almak I¢in Medya Kullanim Miktarina Gore Karsilastirilmasina
Y 6nelik Bulgular

Olgek puanlan Grup n X+Ss F p
Normal Kullanimdan Uzun! 89 19,66+6,21
Afetlere Verilen
Psikolojik Davramssal Herhangi Gibi? 84 21,56+6,39 2,18 0,12
ve Fiziki Tepkiler
Normalden Kisa® 57 20,21+£5,39
Normal Kullanimdan Uzun! 89 14,96+2,97
Afetler  Nedeni ile C v
Manevi Kirgimlik Herhangi Gibi 84 14,33+3,05 4,38 0,01 1>3
Normalden Kisa® 57 13,51£2,46
Normal Kullanimdan Uzun! 89 14,61+£3,21
Afetlerin Yasamu Tehdit o000 Gibi2 84 14354333 0,62 0.54
Ettigi duygusu
Normalden Kisa® 57 14,00+3,10
Normal Kullanimdan Uzun' 89 52,814£9,36
Medya Aracihigiyla Afet
Haberlerine Maruz 1o
Kalmamn  Travmatik Herhangi Gibi 84 53,48+8,97 1,24 0,29
Etkileri
Normalden Kisa? 57 51,11+7,89

F:Tek yonlii varyans analizi

Tablo 7’e gore, Instagram kullanicilarinin "Afetler Nedeni ile Manevi Kirginlik" puanlari, Facebook
kullanicilarina gore anlamli diizeyde daha yiiksektir (p<0,05). Ayrica Tablo 8 incelendiginde, afet
doneminde medyay1 "normalden uzun siire" takip eden hemsirelerin manevi kirginlik diizeylerinin,
kisa siire takip edenlere gore anlamli derecede yiiksek oldugu tespit edilmistir (p<0,05). Ancak, genel
travmatik etki puani agisindan sosyal medya platformu veya kullanim siiresi istatistiksel olarak
anlamli bir fark olusturmamuistir.

3.3.4 Maruz Kalinan Afet Tiirii ve Psikolojik Zorluk Durumu
Son olarak, maruz kalinan afetin niteligi ve bireyin 6znel psikolojik durumu incelenmistir.

Tablo.9 Medya Araciligiyla Afet Haberlerine Maruz Kalma Olgegi Genel ve Alt Boyut Puanlarinin
En Son Maruz Kalinan Afete Gore Karsilastirilmasina Yonelik Bulgular

Olcek puanlar Grup n X+Ss F p Fark
Deprem! 55 20,51+6,57

Afetlere Verilen Savas’ 82 20,34+6,08

Psikolojik Davramssal 1,64 0,18

ve Fiziki Tepkiler Yangin? 63 21,57+5,97

Sel-heyelan® 30 18,60+5,42
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Deprem! 55 13,80+3,03
2
Afetler Nedeni ile Savag 82 14,1742,78
Manevi Kirginhk 2,47 0,06
g Yangin® 63 15,1743,10
Sel-heyelan* 30 14,27+2,49
Deprem' 55 14,04+3,44
2 +
Afetlerin Yasami Savay 82 14,56+2,74
Tehdit Ettigi duygusu 2,19 0,09
gt duyg Yangin? 63 14,92+3,10
Sel-heyelan* 30 13,23+4,01
Deprem' 55 51,69+9,70
Medya Arac1llg1yla Savag? 82 52.66+7.80
Afet Haberlerine
Maruz Kalmanin 4,39 0,00 3>4
3
Travmatik Etkileri Yangin 63 55,3349.29
Sel-heyelan® 30 48,60+7,69

F:Tek yonlii varyans analizi

Tablo.10 Medya Araciligiyla Afet Haberlerine Maruz Kalma Olgegi Genel ve Alt Boyut Puanlarinin
Psikolojik Zorluk Yasama Durumuna Gore Karsilastirilmasia Yonelik Bulgular

n X+Ss t sd p
Afetlere Verilen Psikolojik Evet 122 21,56+6,35
Davranissal ve Fiziki Tepkiler 2,85 228 0,01
i P Hayir 108 19,29+5,63
Evet 122 14,75+3,05
Afetler Nedeni ile Manevi Kirginhik 2,14 228 0,03
Hayir 108 13,94+2,73
. . ... Evet 122 14,84+3,06
dAlfetlfll:l;l Yasam Tehdit Ettigi 2.40 228 0,02
ye Hayir 108 13,82+3,32
E 122 4,71+
Medya Araciligiyla Afet Haberlerine vet 54,71+9,60
Maruz Kalmanin Travmatik Etkileri 3,89 228 0,01
Hayir 108 50,28+7,36

t:Bagimsiz orneklem t test

Tablo 9’daki analiz sonuclari, "Yangm" haberlerine maruz kalan hemsirelerin travmatik etki
puanlarinin (55,33+9,29), "Sel-Heyelan" haberlerine maruz kalanlara gore (48,60+£7,69) anlamli
diizeyde daha yiiksek oldugunu gostermektedir (p<0,05).

Bununla birlikte, Tablo 10°da sunulan veriler, afet haberleri siirecinde "psikolojik zorluk yasadigimni"
beyan eden grubun; hem genel travmatik etki (t=3,89; p<0,05) hem de tiim alt boyutlarda, zorluk
yasamadigini belirten gruba gore istatistiksel olarak ¢ok daha yiiksek puanlara sahip oldugunu
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kanitlamaktadir. Bu bulgu, 6znel zorluk algisinin, 6l¢iilen travmatik stres diizeyi ile son derece tutarli
oldugunu gostermektedir.

4. SONUC, TARTISMA VE ONERILER
4.1 Sonuc¢
Bezmialem Vakif Universitesi Hastanesi hemsireleri ile yiiriitiilen bu aragtirma sonucunda:

. Hemsirelerin medya araciligiyla afet haberlerine maruz kalmaktan orta diizeyde
etkilendikleri,

. Kadin hemsirelerin travmatik stres ve manevi kirginlik diizeylerinin erkek meslektaslarina
gore anlaml derecede yiiksek oldugu,

. Calisilan birimin (Acil, Yogun Bakim, Servis) medya kaynakli travmatik etkilenim tizerinde
belirleyici bir fark yaratmadig,

. Gorsel agirlikl sosyal medya platformlarinin (Instagram) ve uzun siireli medya takibinin,
hemsirelerdeki manevi kirginlik diizeyini artirdig,

. Kendi beyanlariyla "psikolojik zorluk yasadigimi" belirten hemsirelerin, 6l¢ek puanlarinin da
istatistiksel olarak yiiksek ¢iktig1 sonucuna ulagilmistir.

Elde edilen veriler, hemsirelerin sadece hastane i¢indeki travmalardan degil, hastane disindaki "dijital
afet" ortamindan da ruhsal olarak etkilendiklerini ortaya koymaktadir.

4.2 Tartisma

Bu caligmada, Bezmialem Vakif Universitesi Hastanesi’nde gorev yapan hemsirelerin medya
araciligiyla afet haberlerine maruz kalma diizeyleri ve bu durumun travmatik etkileri incelenmistir.
Arastirma sonucunda, hemsirelerin medya kaynakli afet haberlerinden "orta diizeyde" etkilendikleri
(X=52,63) saptanmustir. Bu bulgu, saglik ¢alisanlarinin pandemi ve deprem gibi kitlesel travmalarda
hem mesleki yliik hem de medya maruziyeti nedeniyle "cifte risk" altinda oldugunu vurgulayan
Holman ve arkadaslarinin (2023) calismalariyla paralellik gostermektedir. Hemsirelerin en yiiksek
katilim1 "Afete benzer durumlara karsi temkinli oldum" ifadesine vermeleri, medyanin bireylerde
stirekli bir "tetikte olma" hali yarattig1 ger¢egini desteklemektedir.

Calismanin dikkat ¢ekici bulgularindan biri, travmatik etkilenim diizeyinin calisilan birime (Acil,
Yogun Bakim, Servis) gore farklilagmamasidir. Literatiirde genellikle acil servis ¢alisanlarinin daha
yiiksek ikincil travma yasadig1 yoniinde bulgular (Erdur & Sahin, 2023) bulunsa da; bu calismada
fark ¢itkmamasi, travma kaynaginin "klinik ortam" degil "medya" olmasiyla agiklanabilir. Afet haberi
ekrandan izlendiginde, servisteki hemsire ile yogun bakimdaki hemsire ayni goriintiilere, ayni
savunmasizlikla maruz kalmaktadir. Bu durum, dijitallesen diinyada travmanin mekan tanimadigini
gostermesi acisindan énemlidir.

Cinsiyet degiskeni incelendiginde, kadin hemsirelerin erkeklere oranla afet haberlerinden daha fazla
etkilendigi, manevi kirginlik ve yasam tehdidi algilarinin daha yiiksek oldugu goriilmiistiir. Bu sonug,
kadinlarin empatik duyarliliklarinin ve travmatik olaylara verdikleri duygusal tepkilerin daha yogun
oldugunu belirten Kar ve Kar'm (2024) bulgulariyla ortiismektedir. Kadinlarin "bakim verici”
rollerinin, afet magdurlariyla kurduklar1 6zdesimi artirdigi ve bu durumun dolayli travmatizasyon
riskini ylikselttigi diisiiniilmektedir.

Medya kullanim aligkanliklart agisindan bakildiginda, gorsel odakli bir platform olan Instagram
kullanicilarinin, Facebook kullanicilarina gore daha yiiksek "manevi kirginlik" yasadigi saptanmustir.
Ayrica afet doneminde medyayr normalden uzun siire takip edenlerde kirginlik diizeyi artis
gostermistir. Bu durum, travmatik igerigin gorsel (video/fotograf) olarak sunulmasinin ve felaket
kaydirma davraniginin, bireyin psikolojik dayanikliligini kirdigin1 savunan goriisleri destekler
niteliktedir.
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Son olarak, "Yangin" haberlerine maruz kalanlarin, diger afet tiirlerine (6zellikle sel-heyelan) gore
daha yiiksek travmatik etki yasamasi, yangin gorlintiilerinin (alev, yikim hizi, caresizlik hissi)
yarattig1 gorsel dehsetin hafizada daha kalici izler birakmasiyla iligkilendirilebilir.

4.3 Oneriler
Aragtirma bulgular1 dogrultusunda su 6neriler gelistirilmistir:

1. Kurumsal Destek: Saglik kurumlarinda, afet donemlerinde ¢alisanlara yonelik "Psikolojik
Ilk Yardim" birimlerinin aktif hale getirilmesi ve oOzellikle kadin ¢alisanlara yonelik destek
gruplarinin olusturulmasi dnerilir.

2. Dijital Diyet Egitimleri: Hemsirelere yonelik hizmet ici egitimlerde, afet donemlerinde
medya okuryazarligi ve "dijital diyet" (bilin¢li medya tiiketimi) konularina yer verilmelidir.

3. Birim Ayrimi Gozetmeksizin Destek: Travma destegi planlanirken sadece acil/yogun bakim
degil, tiim servis hemsirelerini kapsayan biitiinciil bir yaklagim benimsenmelidir.

4. Gorsel Maruziyet Yonetimi: Saglik calisanlarinin, 6zellikle kriz anlarinda gorsel agirliklh
sosyal medya platformlarint sinirli kullanmalar1 konusunda farkindalik ¢aligsmalart yapilmalidir.
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INTELLIGENCE-ASSISTED PROFILE ANALYSIS IN MATHEMATICS EDUCATION

YAPAY ZEKA D];S”I:EKLI PROFIL ANALiZiNiN MATEMATIK EGITiIMINDEKIi
DONUSTURUCU POTANSIYELI UZERINE BiR DERLEME CALISMASI

Hafize Gamze KIRMIZIGUL1

1Dr., Ali Kuscu Bilim ve Sanat Merkezi, Matematik Egitimi
ORCID No: 0000-0002-9573-0801

Ozet:

Son yillarda yapay zeka (YZ) teknolojilerinin egitimsel siireglere ve alanlara entegrasyonu, 6zellikle
bireysel farkliliklarin belirgin oldugu matematik egitiminde yeni ve giiglii olanaklar sunmaktadir.
Matematik 6grenme siireci; biligsel diizey, 6nceki 6grenmeler, hata tiirleri, 6grenme hizi, motivasyon
ve duyussal faktorler gibi ¢cok boyutlu degiskenlerden etkilenmektedir. Bu baglamda, yapay zeka
destekli profil analizi yaklasimlar1 Ggrencilerin matematiksel diisiinme bicimlerini daha
derinlemesine anlamaya ve 6gretim siireclerini kisisellestirmeye yonelik 6nemli bir arag olarak 6ne
cikmaktadir. Bu aragtirma ise matematik egitiminde yapay zeka temelli profil analizinin kuramsal
temellerini, giincel uygulama alanlarin1 ve 6gretimsel yansimalarini1 derleme yontemiyle incelemeyi
amaglamaktadir. Profil analizi temel olarak; 6grencilerin problem ¢dzme stratejileri, kavramsal
yanilgilari, igslem hatalar1 ve 6grenme davranislarinin biiylik veri analiti§i ve makine 6grenmesi
algoritmalar1 araciligiyla modellenmesini kapsamaktadir. incelenen alan yazin bu tiir sistemlerin
yalnizca basari diizeyini 6l¢gmekle kalmadigini; ayn1 zamanda 6grencinin 6grenme siirecindeki giiglii
ve gelisime acik yonlerini goriiniir kildigin1 ortaya koymaktadir. Derleme kapsaminda akilli 6gretim
sistemleri, uyarlanabilir Ogrenme ortamlar1 ve Ogrenme analitikleri temelli matematik
uygulamalarinda kullanilan profil ¢ikarma yaklasimlari ele alinmistir. Elde edilen bulgular yapay
zekd destekli profil analizinin 6gretmenlere veri temelli geri bildirim sagladigini, 6grencilerin
bireysel 6grenme yollarini destekledigini ve 6zellikle 6grenme giicliigii yasayan ya da heterojen sinif
yapilarinda yer alan 6grenciler icin kapsayict 6gretim olanaklar1 sundugunu gostermektedir. Sonug
olarak yapilan arastirmada yapay zeka destekli profil analizinin matematik egitiminde yalnizca
teknolojik bir yenilik degil, ayn1 zamanda 6grenme ve O6gretimde bir doniisiim araci oldugunu
vurgulamaktadir. Ogrenciyi merkeze alann ve dgretmeni destekleyen bu yaklagimlarin 6zellikle
gelecegin matematik 6gretim modellerinde belirleyici bir rol {istlenecegi degerlendirilmektedir.

Anahtar kelimeler: Yapay zeka, profil analizi, matematik egitimi
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Abstract:

In recent years, the integration of artificial intelligence (Al) technologies into educational processes
and fields has offered new and powerful opportunities, particularly in mathematics education where
individual differences are significant. The mathematics learning process is influenced by
multidimensional variables such as cognitive level, prior learning, error types, learning speed,
motivation, and affective factors. In this context, Al-supported profile analysis approaches stand out
as an important tool for understanding students' mathematical thinking styles more deeply and
personalizing teaching processes. This research aims to examine the theoretical foundations, current
application areas, and instructional implications of Al-based profile analysis in mathematics
education using a review method. Profile analysis fundamentally involves modeling students'
problem-solving strategies, conceptual misconceptions, procedural errors, and learning behaviors
through big data analytics and machine learning algorithms. The literature reviewed reveals that such
systems not only measure achievement levels but also reveal the student's strengths and areas for
improvement in the learning process. Within the scope of the review, profiling approaches used in
intelligent tutoring systems, adaptive learning environments, and learning analytics-based
mathematics applications are discussed. The findings show that Al-assisted profile analysis provides
teachers with data-driven feedback, supports students' individual learning paths, and offers inclusive
teaching opportunities, especially for students with learning disabilities or those in heterogeneous
classroom settings. In conclusion, the research emphasizes that Al-assisted profile analysis is not only
a technological innovation in mathematics education but also a transformative tool in learning and
teaching. It is assessed that these student-centered and teacher-supporting approaches will play a
decisive role in future mathematics teaching models.

Keywords: Artificial intelligence, profile analysis, mathematics education
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TURKIYE-UNITED STATES COMPETITION IN THE MIDDLE EAST: CONFLICTING
SECURITY PERCEPTIONS AND STRATEGIC PRIORITIES

ORTA DOGU’DA TURKIYE-ABD REKABETI: CATISAN GUVENLIK ALGILARI VE
STRATEJIK ONCELIiKLER

Fatma Nur GUVEN!

IDr., Uluslararasi Giivenlik ve Teror,
ORCID: 0000-0001-5136-8516

Ozet:

Orta Dogu, tarihsel, jeopolitik ve stratejik konumu itibariyle hem Tiirkiye hem de ABD agisindan
merkezi bir oneme sahiptir. Bolge iilkeleriyle sahip oldugu derin tarihsel, kiiltiirel ve cografi baglar
nedeniyle Tiirkiye’nin giivenligi, siyasal istikrar1 ve ekonomik refahi biiyiik 6l¢iide Orta Dogu’daki
gelismelerle dogrudan iliskilidir. Tiirkiye agisindan bolge; smir giivenliginin saglanmasi, terorle
miicadele, devlet dis1 silahli aktorlerin sinir Otesi faaliyetlerinin engellenmesi, diizensiz go¢
hareketlerinin kontrol altina alinmasi ve bolgesel istikrarin tesis edilmesi gibi yasamsal glivenlik
oncelikleri ¢ergevesinde degerlendirilmektedir. Bu baglamda Tiirkiye nin Orta Dogu’daki siyasal ve
giivenlik dinamiklerinden bagimsiz bir dis politika izlemesi yapisal olarak miimkiin
gorinmemektedir. ABD agisindan ise Orta Dogu, kiiresel gii¢ projeksiyonunun énemli bir parcasi
olarak ele alinmaktadir. ABD’nin bolgedeki temel ¢ikarlari; enerji kaynaklarina erisimin ve kiiresel
enerji arzinin giivence altina alinmasi, niikleer ve kitle imha silahlarinin yayilmasinin engellenmesi,
terdrizmin smirlandirilmasi, Israil’in giivenliginin saglanmas1 ve Bati yanlis1 bolgesel diizenin
korunmas: etrafinda sekillenmektedir. Buna ek olarak, diisman bir bolgesel hegemonun ortaya
cikmasinin engellenmesi, rakip biiyiikk giiclerin bélgedeki niifuzunun sinirlandirilmast ve
miittefiklerle askeri ve siyasi ig birliginin siirdiiriilmesi ABD’nin Orta Dogu stratejisinin temel
unsurlart arasinda yer almaktadir. Bu calisma, Tiirkiye ve ABD’nin Orta Dogu’ya yodnelik
politikalarinda ¢ikarlarin hangi alanlarda Ortiistiigii ve hangi alanlarda ayristig1 sorunsali etrafinda
sekillenmektedir. Calismanin temel argiimani, iki iilkenin giivenlik algilari, stratejik oncelikleri ve
bolgesel vizyonlarindaki yapisal farklilasmanin, ikili iliskilerde isbirliginden ziyade rekabeti
onceleyen bir iligki dinamigi irettigidir. Bu ¢ergevede 6zellikle Suriye sahasi, terdrle miicadele
yaklasimlar1 ve bolgesel giic dengeleri iizerinden sekillenen rekabet alanlari analiz edilmektedir. iki
ilke arasindaki rekabetin bolgesel istikrar, glivenlik politikalart ve Tiirkiye—ABD iligkilerinin
gelecegi lizerindeki olasi etkileri analitik bir perspektifle tartisilmaktadir.

Anahtar Kelimeler: Orta Dogu, Tiirkiye, ABD, giivenlik, rekabet
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Abstract:

The Middle East holds central importance for both Tiirkiye and the United States due to its historical,
geopolitical, and strategic characteristics. Owing to its deep historical, cultural, and geographical ties
with the countries of the region, Tiirkiye’s security, political stability, and economic prosperity are
closely linked to developments in the Middle East. From Tiirkiye’s perspective, the region is
primarily assessed through vital security priorities such as ensuring border security, combating
terrorism, preventing the cross-border activities of non-state armed actors, controlling irregular
migration flows, and maintaining regional stability. In this context, it appears structurally implausible
for Tiirkiye to pursue a foreign policy independent of the political and security dynamics of the
Middle East. From the perspective of the United States, the Middle East is regarded as a key
component of its global power projection. The primary interests of the United States in the region are
shaped around securing access to energy resources and ensuring the stability of global energy supply,
preventing the proliferation of nuclear and weapons of mass destruction, containing terrorism,
guaranteeing Israel’s security, and preserving a pro-Western regional order. In addition, preventing
the emergence of a hostile regional hegemon, limiting the influence of rival great powers in the region,
and sustaining military and political cooperation with allies constitute core elements of U.S. Middle
East strategy. This study is structured around the question of which areas Tiirkiye’s and the United
States’ interests in the Middle East converge and where they diverge. The main argument of the study
is that structural differences in the two countries’ security perceptions, strategic priorities, and
regional visions generate a relationship dynamic that prioritizes competition rather than cooperation
in bilateral relations. In this framework, the areas of competition shaped particularly around the
Syrian theatre, counterterrorism approaches, and regional power balances are analyzed. Finally, the
potential implications of this competition for regional stability, security policies, and the future of
Tirkiye—US relations are discussed from an analytical perspective.

Keywords: Middle East, Tiirkiye, United States, security, competition.
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THE CAUSES OF THE COLLAPSE OF THE ASSAD REGIME IN SYRIA: A
MULTIDIMENSIONAL ANALYSIS OF REGIME BREAKDOWN

SURIYE’DE ESAD REJIMININ DEVRILMESININ NEDENLERIi: COK BOYUTLU BiR
COKUS ANALIZI

Fatma Nur GUVEN!

IDr., Uluslararasi Giivenlik ve Teror
ORCID: 0000-0001-5136-8516

Ozet:

2011 yilinda Arap Bahari’nin etkisiyle i¢ savasa siiriikklenen Suriye, kisa siirede derin bir insani,
siyasal ve giivenlik krizinin merkezine déniismiistiir. I¢ savas siirecinde milyonlarca insan yerinden
edilmis, bolgesel ve kiiresel aktorlerin ¢atigmaya dogrudan miidahil olmasiyla kriz uluslararas: bir
nitelik kazanmistir. On ii¢ yil siiren savasin ardindan 2024 yilinda Esad rejiminin devrilmesi, Suriye
acisindan tarihsel bir kirilma noktasi olusturmustur. Bu calismanin temel amaci; Esad rejiminin
cokiistlinii tekil bir nedensel agiklamayla sinirlamayarak askeri, ekonomik ve jeopolitik faktorlerin
karsilikli etkilesimi c¢ercevesinde ¢ok boyutlu bir analiz ortaya koymaktir. Calismanin temel
argiimani, rejimin devrilmesinin yalnizca muhaliflerin sahadaki ilerleyisiyle degil, rejimin i¢ kapasite
asinmasi ile dis destek mekanizmalarindaki zayiflamanin es zamanli gergeklesmesiyle miimkiin hale
geldigidir. Bu gercevede analiz, 6ncelikle muhalif gruplarin askeri ve operasyonel kapasitelerinde
yasanan niteliksel doniistime odaklanmaktadir. Kamikaze dronelarin etkin kullanimu, ileri diizey
askeri egitimler ve teknolojik donanim, muhaliflerin sahadaki inisiyatifini 6nemli 6l¢iide artirmistir.
Rejimin en 6nemli dis destekgisi olan Rusya’nin Ukrayna’daki yipratici savasa yogunlasmasi, Suriye
sahasindaki askeri ve siyasi destegin zayiflamasina yol agmistir. Ayni1 donemde Israil’in Hizbullah’a
yonelik artan askeri baskisi, rejim yanlis1 $ii milis gii¢lerin Suriye disina kaymasina neden olmus ve
bu durum, rejimin sahadaki insan giiciinii ve operasyonel kapasitesini smirlamistir. Derinlesen
ekonomik kriz, teknik kapasite yetersizligi ve ordu igerisindeki motivasyon kaybi da rejimin
dayanikliligini agindiran temel i¢ faktorler arasinda yer almistir. Sonug olarak calisma, Esad rejiminin
devrilmesini; askeri Ustlinligiin kaybi, dis destek aglarinin zayiflamasi ve rejim i¢i ¢oziilmenin es
zamanl gerceklestigi ¢ok katmanli bir ¢okiis siireci olarak degerlendirmektedir. Bu baglamda Suriye
ornegi, uzun siireli i¢ savaslarda rejim dayanikliliginin mutlak olmadigini ve uygun kosullar altinda
hizla agmabilecegini gostermesi bakimindan 6nemli bir analitik vaka sunmaktadir.

Anahtar kelimeler: Suriye, Esad rejimi, muhalifler, rejim ¢okiisii.
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Abstract

Dragged into a civil war in 2011 under the influence of the Arab Spring, Syria rapidly became the
epicenter of a profound humanitarian, political, and security crisis. Throughout the course of the
conflict, millions of people were displaced, and the direct involvement of regional and global actors
transformed the crisis into an international one. After thirteen years of protracted war, the collapse of
the Assad regime in 2024 marked a historic turning point for Syria. The primary objective of this
study is to provide a multidimensional analysis of the collapse of the Assad regime by moving beyond
single-cause explanations and examining the interaction of military, economic, and geopolitical
factors. The central argument of the study is that the regime’s downfall became possible not solely
due to the territorial advances of opposition forces, but rather through the simultaneous erosion of the
regime’s internal capacity and the weakening of its external support mechanisms. Within this
framework, the analysis first focuses on the qualitative transformation in the military and operational
capabilities of opposition groups. The effective use of loitering munitions (kamikaze drones),
advanced military training, and improved technological equipment significantly enhanced the
opposition’s ability to seize and sustain initiative on the battlefield. At the same time, Russia— the
regime’s most critical external supporter— increasingly concentrated its military and political
resources on the war in Ukraine, leading to a noticeable decline in its level of engagement in the
Syrian theater. Concurrently, Israel’s intensified military pressure on Hezbollah prompted the
redeployment of pro-regime Shiite militias away from Syria, thereby constraining the regime’s
manpower and operational capacity on the ground. In addition to these external dynamics, the
deepening economic crisis, persistent technical deficiencies, and declining morale within the armed
forces constituted key internal factors that further undermined regime resilience. In conclusion, this
study conceptualizes the collapse of the Assad regime as a multilayered process of regime breakdown
characterized by the loss of military superiority, the weakening of external support networks, and the
simultaneous internal disintegration of state capacity. In this regard, the Syrian case offers a
significant analytical example, demonstrating that regime resilience in protracted civil wars is not
absolute and can rapidly erode under conducive structural conditions.

Keywords: Syria, Assad regime, opposition forces, regime collapse.
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O‘SMIRLARLIK YOSHLARDA MULOQOTCHANLIK SHAKLLANISH JARAYONIGA
IJTIMOIY TARMOQNING PSIXOLOGIK TA’SIRI

MCUXOJOTI'MYECKOE BJIUSHUE COLUAJILHBIX CETEXA HA IIPOLIECC
®OPMUPOBAHUSA KOMMYHUKATUBHBIX HABBIKOB ¥ IIOAPOCTKOB

PSYCHOLOGICAL IMPACT OF SOCIAL NETWORKS ON THE PROCESS OF
COMMUNICATION FORMATION IN ADOLESCENTS

Mamanazarov Uchqun Burxon o‘g‘li
Oriental universiteti “Uzluksiz ta’lim pedagogikasi” kafedrasi kata o‘qituvchisi

Islamxo jayeva Faridaxon Murodxo'ja qizi
Oriental universiteti talabasi

Annotatsiya: Maqolada o‘smirlar tarbiyasining psixologik jihatlari, ularning ahloqiy o‘zini o‘zi
anglash jarayonini shakllantiruvchi omillardan biri bo‘Imish ijtimoiy tarmoqning psixologik ta’siri
haqida so‘z yuritildi.

AHHoTatsisi: B craTthe TOBOPUTCS O IICUXOJOTMYECKHX acCMEKTax BOCHUTAHMS IOJPOCTKOB,
[ICUXOJIOTUYECKOM BIUSHUM COLMAIBHOM CETH, KOTOpas SBISIETCS OJHUM U3 (aKTOpOB,
(hopMHUPYIOIIKX MPOIIECC UX HPABCTBEHHOTO CAMOCO3HAHMS.

Annotation: The article talks about the psychological aspects of teenagers' upbringing, the
psychological influence of the social network, which is one of the factors that shape the process of
their moral self-awareness.

Kalit so‘zlar: O‘smirlik davri, ahloqiy tarbiya, jamiyat, ijtimoiy ta’sir.

KaroueBrie cioBa: HO)IpOCTKOBBIﬁ BO3pacCT, HPAaBCTBCHHOC BOCIIMTAHUC, O6IJ.I€CTBO, COMaJIbHOC
BIUAHHUC.

Key words: Adolescence, moral education, society, social influence.

Sir emaski hozirda dunyoning bir nuqtasida yuz berayotgan voqea va hodisalar to‘g‘risida
boshqa bir nuqtada turib xabardor bo‘lish mumkinligi hech kimga sir emas. Bu esa dunyoda sodir
bo‘layotgan jarayonlarning yanada globallashuviga imkon yaratib bermoqda. Axborot asrida yoshlar
ongiga 0°z ta’sirini o‘tkazuvchi bu kabi tashqi va ichki omillar oqibatida, hali o‘z imkoniyatlarini
to‘liq anglab yetmagan yosh avlod o‘rtasida noxush xolatlarning bo‘lib turganligi to‘g‘risida
ma’lumotlarni uchratamiz. O’zbekiston Respublikasi Prezidenti Shavkat Mirziyoyevning 2017-2021
— vyillarda O’zbekiston Respublikasini rivojlantirishning beshta ustuvor yo’nalishi bo’yicha
Harakatlar strategiyasi ” da keltirib o’tilgan qator yo’nalishlari doirasining to’rtinchi ya’ni “ Ijtimoiy
sohani rivojlantirishning ustuvor yo’nalishlari ”ning to’rtinchi bandida ham ta’lim va fan sohasini
rivojlantirishga alohida e’tibor qaratiladi. Chunonchi, komputer texnikasi va o’quv-uslubiy
go’llanmalar bilan jihozlash orqali ularning moddiy-texnika bazasini mustahkamlash yuzasidan
magsadli chora-tadbirlarni ko’rish kabi muhim ko’rsatmalar berilgan. Bunga yana shuni qo’shimcha
qilish mumkinki, Prezidentimiz tomonidan ijtimoiy, ma’naviy-ma’rifiy sohalardagi ishlarni yangi
tizim asosida yo’lga qo’yish bo’yicha beshta muhim tashabbusni ilgari surildi. Ushbu besh
tashabbusning uchinchisi aholi va yoshlar o’rtasida komputer texnologiyalari va internetdan samarali
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foydalanishni tashkil etishga qaratilgan. Shu o’rinda Abdulla Avloniyning tarbiya haqidagi fikrini
keltirib o’tmoqchimiz: ““ Tarbiya — Pedagogika, ya’ni bola tarbiyasining fani demakdur. Bolaning
salomati va saodati uchun yaxshi tarbiya qilmak, tanini pok tutmak, yosh vaqtidan maslakini
tuzatmak, yaxshi xulglarni o’rgatmak, yomon xulqlardan saqlab o’sdurmakdir”.

Shunday ekan ma’naviy tarbiyasi yuzasidan taklif etuvchi muayyan axloqiy fazilatlar yoshlarda
kelajakka nisbatan ishonch hislarini to‘g‘ri shakllanishida va ularning barkamol bo‘lib unib-o‘sishida
asosly o‘rinlardan birini egallaydi. O‘sib borayotgan shaxsning ma’naviy tarbiyasini shakllantirish
muammosi ko‘p qirrali bo‘lganligi uchun, ushbu tushunchani din psixologiyasi, pedagogik
psixologiya, yosh davrlari psixologiyasi, differensial psixologiya kabi psixologiyaning turli
tarmoqlari o‘rganib kelmoqda.

Yoshlar o‘zi yashayotgan jamiyat o‘zgarishlarining faol ishtirokchisi ekan, uning faoliyatini
muayyan g‘oyalarga asoslangan ma’naviy tarbiya va ishonch boshqaradi. Shu sababli xulqiy tarbiyani
shaxs hayotining bolalik chog‘idan boshlangani magsadga muvofiq. Agar biz ma’naviyat — inson
ruhiy va aqliy olamini ifodalovchi tushuncha. U kishilarning falsafiy, huquqiy, ilmiy, badiiy, axloqiy,
diniy tasavvurlarini o‘z ichiga oladi. Ma’naviyat atamasining asosida ,,ma’no“ so‘zi yotadi.
Ma’lumki, insonning tashqi va ichki olami mavjud. Tashqi olamiga uning bo‘ybasti, ko‘rinishi,
kiyinishi, xatti-harakati va boshqa kiradi. Ichki olami esa uning yashashdan maqsadi, fikr yuritishi,
orzu-istaklari, intilishlari, his-tuyg‘ularini o‘z ichiga oladi. Insonning ana shu ichki olami
ma’naviyatdir. Ozig-ovqat odamga jismoniy quvvat bersa, ma’naviyat unga ruhiy ozuqa va qudrat
bag‘ishlaydi. Ma’naviyat ma’rifat va madaniyat bilan bog‘liq. Ma’naviyat odamlarda tap-tayyor
holda vujudga kelmaydi. Unga muttasil o‘qish, o‘rganish, tajriba orttirish orqaligina erishiladi.
Ma’naviyat qanchalik boyib borsa, jamiyat va millat shunchalik ravnaq topadi. Ma’naviyatli odam
yashashdan magsad nimaligini aniq biladi, umrini mazmunli o‘tkazish yo‘lini izlab topadi, muomala
qilish madaniyatini egallaydi, har bir masalaga insof va adolat nuqtai nazaridan yondoshadi. Vijdon
nima, yolg‘on va rost nima, or-nomus nima, halol va harom nima — bularning hammasini bir-biridan
ajrata oladi, hayotda yomonlikka boshlovchi xatti-harakatlardan voz kechadi, yaxshilikka boshlovchi
amallarni bajaradi. Qisqasi, ma’naviyatda inson hayotining mazmuni aks etadi. Vatanni sevish,
vatanpar-varlik inson ma’naviyatini belgilovchi asosiy omillardan biridir. Ma’naviyat kamol topgan
jamiyatlarda qobiliyat, iste’dod egalari shu jamiyatning, millatning yuzi, g‘ururi, obro‘-e’tibori
hisoblanadi. Ma’naviyatli jamiyatda aql, sog‘lom fikr, adolat va yaxshi xulq ustuvordir. Bunday
jamiyatda xalgning ertangi kunga ishonchi kuchli bo‘ladi, odamga nomunosib turli illatlar barham
topadi. Millatning asrlar davomida shakllangan ildizlari, uning tarixiy tajribalari va ijtimoiymadaniy
rivojlanishisiz ma’naviyatni tasavvur qilish qi-yin. ,,ma’naviyat — insonning, xalqning, jamiyatning,
davlatning kuch-qudratidir. U yo‘q joyda hech gachon baxtsaodat bo‘lmaydi“, degan edi
O‘zbekistonning ilk prezidenti Islom Karimov.

“Shaxsning ichki ma’naviy dunyosi ma’naviy ehtyoj, ma’naviy qiziqish va faoliyat, ma’naviy
qadriyat kabi asosiy belgilar tizimidan iboratdir.” Ko‘pgina psixologlar inson ma’naviy tarbiyaning
asosini hissiyot, iroda, hayol, motivlar, bilimlar va shu kabi bir qator xususiyatlaridan iborat deb
bilishadi. Shu o‘rinda yoshlar hayotida yuqoridagi barcha xususiyatlarni birlashtirib turadigan
yetakchi va sog‘lom tarbiyaning asosi nimada degan savolga javob berish muhim ahamiyatga ega.

Hozirgi o‘smirlar o‘tmishdoshlariga nisbatan jismoniy, aqliy va siyosiy jihatdan birmuncha
ustunlikka ega. Ularda jinsiy yetilish, ijtimoiylashuv jarayoni, psixik o‘sish oldinroq namoyon
bo‘lmoqda. Shu sababli bizda o‘g‘il va qizlarni 10-11 dan 14—15 yoshigacha o‘smirlik yoshida deb
hisoblanadi. O‘smirlik yoshida bolalikdan kattalik holatiga ko‘chish jarayoni sodir bo‘ladi. O‘smirda
psixik jarayonlar keskin o‘zgarishi bilan aqliy faoliyatida ham burilishlar seziladi. Shuning uchun
shaxslararo munosabatda o‘quvchi bilan o‘qituvchining muloqotida, kattalar bilan o‘smirlarning
muomalasida qat’iy o‘zgarishlar vujudga keladi. Bu o‘zgarishlar jarayonida qiyinchiliklar tug‘iladi.
Bular avvalo ta’lim jarayonida ro‘y beradi: yangi axborot, ma’lumotlarni bayon qilish shakli, uslubi
va usullari o‘smirni qoniqtirmay qo‘yadi. Ota-onalarninig o’smirlar ruhiyatini yaxshi bilmasligi

42




ASES I1l. INTERNATIONAL THRACE
SCIENTIFIC RESEARCH CONGRESS
CONGRESS BOOK

oilada o’z farzandlarini erkalatib o’stirishlari hamda ularni haddan tashqari asrab avaylab ardoqglashi
oilada bola hulqini buzilishiga olib keladigan omillardandir.

Bunday tarbiyalangan bolalar va o’smirlarda xulq o’zgarishi ko’rinishlari tez shakllanib
mustagqil fikr yuritish va moslanuvchanlik qobiliyatlari yaxshi rivojlanmaganligi tufayli ular unchalik
murakkab bo’lmagan oddiy nizoli vaziyatlardayoq o’zlarini yo’qotib qo’yadi.

Ko‘pincha kuzatamizki hayotiy shart-sharoitlarda insonni, aynigsa yoshlarni ko‘pincha umid va
orzular boshqaradi. Shu sababli ular faoliyatida hayotga munosabat, dunyoqarash yoki yo‘l-yo‘riq
bo‘lib xizmat qiluvchi, aql, idrok, iroda asosida anglangan bilimlar, g‘oya hamda tasavvurlar ifodasi
bo‘lgan tushunchalar va shu asosda anglangan bilim, magsadlar majmui hamda ularning to‘g‘riligiga
bo‘lgan ishonch yetakchilik qiladi. Xulqiy tarbiya yoshlarning voyaga yetishi jarayonida shakllanadi.
Bilim va g‘oyalar insonning ham aqli, ham qalbi bilan o°zlashtirib olgandagina ishonchga aylanadi.
Ammo umid va orzular ham shunga munosib ravishda ulg‘ayib boradi. Shunga ko‘ra ma’naviyat
tarbiyasi ijtimoiy jihitdan insonning faoliyati bilan bog‘liq bo‘ladi. Zero, tarbiya amaliy jarayonlarda
o‘zini kengroq namoyon qiladi. Agar o‘smirlardagi xarakter xususiyatlari mutaassib, irqiy,
millatchilik va tor siyosiy hamda iqtisodiy manfaatlar bilan cheklangan bo‘lsa, bunday holda u
buzg‘unchilik va beqarorlikka xizmat qiladi. Bunday hol oqibatida jamiyat va davlatning
rivojlanishdan ortda qolishi ehtimoli yuqori bo‘ladi. Shu sababli, taraqqiyot va hurlikka xizmat
qiluvchi ishonch bilan buzg‘unchilik va yomonlikka yetaklovchi umid va orzularni bir-biridan
farqlash g‘oyatda muhim masaladir. Bundan shu narsa ko‘rinadiki sog‘lom avlodni shakllantirishda
ishonch bilan hayotiy umid va orzularni uyg‘unlashtirishning shaxs dunyoqarashi tizimidagi o‘rni
yuqori ekan. Uning ahamiyati birinchidan, shaxs dunyoqarashida barqarorlikni belgilovchi omil
sifatida, ikkinchidan, mavjud yoki yuzaga kelishi ehtimoli bo‘lgan qiyinchiliklardan
cho‘chimaslikka, ularga qarshi tura olishga va bartaraf etishning oqilona yo‘llarini izlashga,
uchinchidan, xulgidaga sobitlik va faollikni ta’minlashga xizmat qilishida ko‘rinadi. Xulqiy tarbiya
bir tomondan diniy bilimlarni egallashni hamda, dunyoviy ilmlardan ham xabardor bo‘lishni talab
etmoqda.

Bizning diyorda istiqgomat qiluvchi ko‘pchilik aholining hayot tarzi, urf-odatlari, milliy tarbiya
tizimida islom dini, ta’limoti va ruknlari asosiy o‘rinlardan birini egallaydi. Xususan, qur’oni karim
oyatlari va hadisi shariflarda e’tiqodiy masalalar bilan bir qatorda ota-ona, farzandlik burchi, odob-
axloq mavzusidagi masalalarda ko‘plab psixologik ahamiyatga ega jihatlarni uchratamiz. Zero,
prezidentimiz shavkat mirziyoev ta’kidlaganlaridek *“ islom dini bizni ezgulik va tinchlikka, asl
insoniy fazilatlarni asrab-avaylashga da’vat etadi”.

Yoshlarning diniy yoki dunyoviyligidan qat’ly nazar tafakkurining shakllanishi va
mustahkamlashishiga chuqur ta’sir ko‘rsatuvchi omillardan biri ma’naviyatdir. O‘rta, maxsus va oliy
ta’lim tizimida “ma’naviyat”ga oid fanlar tarkibida o‘tiladigan mavzular qiyosiy o‘rganilganda shu
narsa ma’lum bo‘ladiki, predmetlar bo‘yicha yoshlarga asosan umumiy, tarixiy va nazariy
ma’lumotlargina taqdim etiladi. Mazkur ma’lumotlar har ganday kuchli mutaxassis, yangi texnika va
pedtexnologiyalar vositasida tagdim etilmasin, baribir umumiy hamda tarixiy va nazariy ma’lumotlar
bo‘lib gqolaveradi. Bu fandan magsad yoshlarda yuksak ma’naviyatni, uning vositasida mustahkam
vatanparvarlik dunyoqarashi va kengfikrlilikni shakllantirish bo‘lsa unda fan mavzulari tarkibi va
ularni shaxsda amaliy shakllantirish yondashuvlari zamon talablari asosida yangilanishi kerak
bo‘ladi. Ta’limni amalga oshirishda umumiy fikrlardan ko‘ra aniq yaxshi va yomon ta’sirga ega
atama va tushunchalarning mazmun-mobhiyatini ochib berish yo‘lidan borish ko‘proq samara berishi
mumkin. Buning uchun inson ma’naviyatining rivojlanishida eng chuqur ta’sir kuchiga ega atama va
tushunchalar hamda ularni qanday ketma-ketlikda o‘qitish va ishonchga aylantirish tartibi va
mexanizmlari ishlab chiqilishi lozim bo‘ladi. Tarbiyaning nazariy asoslari, asosiy sohalari va
yo‘nalishlari haqidagi umumiy tushunchalar o‘rniga yaxshilik va yomonlik, poklik va nopoklik,
to‘g‘rilik va egrilik, bag‘rikenglik va xudbinlik, tinchlik va urush, mehnatsevarlik va boqimandalik
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kabi dunyoqarashning shakllanishiga ijobiy va salbiy ta’sir ko‘rsatadigan tushuncha va atamalar
mohiyati amaliy misollar yordamida o‘rgatilishi yanada yaxshi samara berishi mumkin.

Bugun psixologik dunyoqarashni shakllantirishda amaliyotda foydalanib kelinayotgan kutubxona,
kino, konsert, teatr, muzey, ekskursiya va anjumanlar tashkil etish kabi tadbirlarning ta’siri yetarli
bo‘lmayotgani sezilarli darajaga chiqdi. Buning sababi birinchidan, bu amaliyot ob’ektlari yoshlar
uchun yangilik emas, ikkinchidan, ularning aksariyati hordiq chiqarishga mo‘ljallangan, uchinchidan,
bunday ob’ektlar juda ko‘p va ular haqida ma’lumot beruvchi axborot manbalarining ham xilma-
xilligidir. Inson esa o°z tabiatiga ko‘ra ko‘p narsaga loqayd qaraydi va kam narsaga intilib yashaydi.
Shuning uchun bugun psixologik yetuk dunyoqarash ko‘nikmalarini amaliy hosil qilish jarayonida
yoshlarga tinglovchi va kuzatuvchi emas, balki tashkilotchi ishtirokchilik imkonini ko‘proq berish
kerak bo‘ladi. Yoshlar kitobxonlik klublari, kinotaqdimot va konsert studiyalari, teatr jamoalari va
ularning mahsulotlari, yoshlar muzeyi va ularning eksponatlari, yoshlar ekskursiya va anjumanlari
kengashi kabi yoshlar o‘zlari qaror chiqaruvchi jamoaviy tuzilmalari faoliyatini tashkil etish kelajak
avlod ijtimoly psixologiyasi, ma’naviyat va dunyoqarashning shakllanishida ijobiy iz qoldirgan,
qolaversa noyob iqtidorlarning namoyon bo‘lishi, yoshlarning o‘z kelajagini ko‘rish imkoniyatlarini
oshirishi, yoshlik davridan yorqin tarixiy xotiralar qolishi va hayotdan ilhomlanib yashashiga sabab
bo‘lar edi.

Xulosa o‘rnida shuni aytish mumkinki, jamiyatimizning katta va kichik a’zolarida ayniqsa, yoshlar
onggida ma’naviy tarbiyani shakllantirishda milliy va ma’naviy qadriyatlardan foydalanish muhim
ahamiyat kasb etadi. Jamiyat taraqqiyoti keng dunyoqarashli, qobiliyatli, iste’dodli kadrlar orqali yuz
beradi. Yoshlar dunyoqarashining yuksalishi natijasida ularning o‘z kuchi, imkoniyati bilan ozod va
obod vatan, erkin va farovon hayot, demokratik, fuqarolik jamiyati qurishga bo‘lgan ishonchi
kuchayadi. Har bir mamlakat o‘z milliy taraqqiyotida yetishib kelayotgan avlodining ko‘plab
fazilatlarni gamrab olgan ijtimoiy psixologiyasiga tayanadi. Qadimgi sharq va g‘arbda, o‘rta asrlar
davrida, fanlar klassifikatsiyalanishining taraqqiyot bosqichlarida, industrial va bugungi
postindustrial, axborotlashgan jamiyatlarda ham o‘rinbosar avlod ishonchi, e’tiqodi, psixologiyasi va
dunyoqarashi masalasini to‘g‘ri hal qilishga bosh masala sifatida qaralgan. Yetuk, bilimdon avlodni
yetishtirish uchun ularning dunyoqarashi va tafakkur tarzini shakllantirishga, o‘rta, maxsus va oliy
o‘quv yurtlaridagi tahsiliga e’tibor berilgan. Bugungi davr ham shunday talabdan holi emas. Faqat
uni o‘z vaqtida ko‘ra bilish, davr imkoniyatlariga muvofiglashtirib borish katta muvaffaqiyatlarga
olib keladi. [jtimoiy tarmoq yutuqlaridan foydalanish barobarida yosh avlodning ma’naviy dunyosini
shakllantiruvchi tarbiya metodlaridan foydalanish lozimligi begungi kunning ham e’tiborga molik
jabhalaridan biridir.
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BILIMSEL DUNYA GORUSUNUN OLUSUMUNDA FELSEFE VE PSIKOLOJININ
ONEMI

Mirkomil Meliboev

Senior Lecturer at the Department of “Social and Humanitarian Sciences”
Oriental University

Ozet. Bu calismada bilimsel diinya goriisiiniin olusumunda felsefe ve psikolojinin rolii ele
alinmaktadir. Bilimsel diistincenin yalnizca nesnel bilgi tiretimiyle sinirli olmadig, bireyin biligsel
stiregleri, diistinme bicimi ve deger sistemiyle biitlinlestigi vurgulanmaktadir. Felsefe, bilimsel
bilginin epistemolojik ve metodolojik temelini olustururken; psikoloji, bu bilginin birey tarafindan
algilanmasi, islenmesi ve icsellestirilmesini agiklamaktadir. Arastirmada bu iki disiplinin bilimsel
diinya goriisiinlin gelisimindeki biitiinleyici etkisi teorik ¢ercevede analiz edilmistir.

Anahtar Kelimeler: Bilimsel diinya goriisii, felsefe, psikoloji, bilimsel diisiince, bilissel siirecler

Abstract. This study examines the role of philosophy and psychology in the formation of a scientific
worldview. Scientific thinking is not limited to the production of objective knowledge but is also
shaped by individuals’ cognitive processes, modes of thinking, and value systems. While philosophy
provides the epistemological and methodological foundations of scientific knowledge, psychology
explains how this knowledge is perceived, processed, and internalized by individuals. The
complementary influence of these two disciplines on the development of a scientific worldview is
analyzed within a theoretical framework.

Keywords: Scientific worldview, philosophy, psychology, scientific thinking, cognitive processes
INTRODUCTION

A scientific worldview enables individuals to understand nature, society, and human behavior through
systematic, critical, and evidence-based thinking. In contemporary science, knowledge acquisition
goes beyond empirical observation and requires interpretation, evaluation, and meaning-making
processes. In this context, philosophy and psychology play a central role in shaping scientific
thinking.

Philosophy examines the nature, scope, and limits of knowledge, whereas psychology focuses on how
knowledge is acquired and structured within the human mind. Therefore, the development of a
scientific worldview cannot be fully explained without considering the interaction between these two
disciplines.

Concept of Scientific Worldview. A scientific worldview is a system of thought based on
objectivity, rationality, critical inquiry, and consistency. Individuals who adopt this worldview
evaluate phenomena not through dogmatic beliefs but through evidence-based reasoning.

The formation of a scientific worldview is a gradual process influenced by education, cognitive
development, and socio-cultural factors. Philosophical reasoning skills and psychological readiness
play a crucial role in this process.

The Role of Philosophy in the Formation of a Scientific Worldview. Philosophy provides the
conceptual and methodological foundations of science. Epistemology, ontology, and methodology
determine what science studies, how it studies, and under what conditions knowledge is considered
valid.
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Philosophical thinking encourages questioning assumptions, analyzing cause—effect relationships,
and evaluating alternative perspectives. This contributes to the development of a critical and reflective
scientific worldview. Moreover, philosophy integrates ethical and social dimensions into scientific
knowledge, enabling individuals to align scientific understanding with values and responsibility.

The Role of Psychology in the Formation of a Scientific Worldview. Psychology explains how
scientific knowledge is learned, processed, and internalized by individuals. Cognitive processes such
as perception, attention, memory, thinking, and motivation significantly influence scientific thinking.

From an educational psychology perspective, the development of critical thinking, cognitive
flexibility, and problem-solving skills is essential for fostering a scientific worldview. Psychology
also examines attitudes toward science and identifies cognitive biases that may hinder objective
reasoning.

The Complementary Relationship Between Philosophy and Psychology. Without philosophical
foundations, scientific thinking lacks direction; without psychological foundations, it remains
superficial. Philosophy defines the meaning and criteria of truth, while psychology explains how
individuals construct and apply this knowledge mentally.

This complementary relationship is particularly important in education. Developing not only
knowledge but also the ability to analyze, evaluate, and apply that knowledge requires the integrated
use of philosophical and psychological approaches.

CONCLUSION

The formation of a scientific worldview is a multidimensional process in which philosophy and
psychology play indispensable roles. Philosophy establishes the theoretical and methodological
framework of scientific thinking, while psychology explains its development and internalization
within individuals. Integrating these two disciplines in educational and scientific contexts supports
the development of critical, rational, and conscious individuals capable of scientific reasoning in
contemporary society.
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EGITIM MOTIVASYONU VE DEGERLER SISTEMI: FELSEFI VE PSIKOLOJIK BIR
YAKLASIM

Mirkomil Meliboev

Senior Lecturer at the Department of “Social and Humanitarian Sciences”, Oriental
University

Ozet. Bu calismada egitim motivasyonu ile degerler sistemi arasindaki iliski felsefi ve psikolojik bir
perspektiften ele alinmaktadir. Egitim motivasyonu, bireyin 6grenme siirecine aktif katilimim
saglayan temel psikolojik bir unsur olarak degerlendirilirken; degerler sistemi, bu motivasyonun
yOniinii, stirekliligini ve anlam boyutunu belirleyen temel bir yap1 olarak ele alinmaktadir. Felsefe,
egitimin amag¢ ve anlamini sorgularken; psikoloji, bireyin 6grenmeye yonelik igsel ve digsal
giidiilerini agiklamaktadir. Makalede, egitim motivasyonunun siirdiiriilebilirliginde degerlerin
belirleyici rolii teorik ¢ercevede analiz edilmistir.

Anahtar Kelimeler: Egitim motivasyonu, degerler sistemi, felsefe, psikoloji, 6grenme siireci
GIRIS

Egitim stireci yalnizca bilgi aktarimiyla sinirli olmayan, bireyin kisilik gelisimini, diinya goriislinii ve
toplumsal konumunu sekillendiren ¢ok boyutlu bir olgudur. Bu siirecin etkili olabilmesi, bireyin
o0grenmeye yonelik motivasyon diizeyiyle dogrudan iligkilidir. EZitim motivasyonu ise bireyin
degerleri, inanglar1 ve yagsam amaclartyla yakindan baglantilidir.

Modern egitim anlayisinda, 6grenenin pasif bir alic1 degil, aktif bir 6zne oldugu kabul edilmektedir.
Bu baglamda egitim motivasyonunun yalnizca psikolojik degil, ayn1 zamanda felsefi temellere dayali
olarak incelenmesi gerekmektedir. Ciinkii bireyin “neden 6greniyorum?” sorusuna verdigi yanit,
onun degerler sistemiyle dogrudan iliskilidir.

Egitim Motivasyonu Kavrami

Egitim motivasyonu, bireyin 6grenme etkinliklerine baglama, siirdiirme ve basariyla tamamlama
istegini ifade eder. Psikolojik agcidan motivasyon; i¢sel (intrinsik) ve dissal (ekstrinsik) olmak tizere
iki temel boyutta ele alinmaktadir. Igsel motivasyon, bireyin 6grenmeden haz almasia dayanirken;
digsal motivasyon, 6diil, not veya sosyal onay gibi dis faktorlerle iligkilidir.

Aragtirmalar, kalici ve derin 0grenmenin biiylik Olgiide igsel motivasyonla iligkili oldugunu
gostermektedir. Bu tiir motivasyonun temelinde ise bireyin degerleri, hedefleri ve yasam anlami yer
almaktadir.

Degerler Sistemi ve Egitsel Anlami

Degerler sistemi, bireyin neyin dnemli, anlamli ve degerli olduguna dair inanclar biitlintidiir. Felsefi
acidan degerler; etik, estetik, epistemolojik ve toplumsal boyutlartyla ele alinmaktadir. Egitim, bu
degerlerin aktarilmasi ve yeniden insa edilmesinde temel bir aragtir.

Degerler sistemi, bireyin egitimden beklentilerini ve 6grenmeye yiikledigi anlami belirler. Bilgiye
deger veren, 6grenmeyi bir yagsam amaci olarak gdren bireylerde egitim motivasyonu daha yiiksek ve
stireklidir. Bu nedenle deger egitimi, motivasyonun temel belirleyicilerinden biri olarak kabul
edilmektedir.
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Egitim Motivasyonuna Felsefi Yaklasim

Felsefi agidan egitim motivasyonu, egitimin amaci ve insan anlayistyla yakindan iliskilidir. Insam
yalnizca bilgi edinen bir varlik olarak degil, anlam arayan bir 6zne olarak ele alan yaklasimlar,
motivasyonun i¢gsel boyutunu 6n plana ¢ikarir.

Varoluscu felsefe, bireyin 6zgiir se¢imi ve sorumlulugunu vurgulayarak 6grenmenin anlam temelli
bir siire¢ oldugunu savunur. Bu yaklagimda egitim, bireyin kendini gergeklestirme siirecinin bir
pargast olarak goriiliir. Dolayisiyla egitim motivasyonu, bireyin degerleri ve yasam amaciyla
biitiinlesir.

Egitim Motivasyonuna Psikolojik Yaklasim

Psikolojik agidan egitim motivasyonu, biligsel, duyussal ve davranigsal siire¢lerin etkilesimi sonucu
ortaya ¢ikar. Oz-belirleme kurami (Self-Determination Theory), bireyin 6zerklik, yeterlik ve aidiyet
ithtiyaglarinin karsilanmasinin i¢sel motivasyonu gii¢lendirdigini ileri siirer.

Ayrica beklenti-deger kurami, bireyin bir etkinligi ne kadar degerli gordiigii ve basar1 beklentisi ne
diizeydeyse motivasyonunun da o 6l¢iide arttigini belirtir. Bu durum, degerler sistemi ile motivasyon
arasindaki gii¢lii bagi acik¢a ortaya koymaktadir.

Felsefi ve Psikolojik Yaklasimlarin Biitiinlesmesi

Egitim motivasyonunun derinlemesine anlasilabilmesi i¢in felsefi ve psikolojik yaklagimlarin
biitiinciil bicimde ele alinmas1 gerekmektedir. Felsefe, egitimin “ni¢in” sorusuna yanit verirken;
psikoloji, “nasil” sorusunu agiklamaktadir.

Bu biitiinlesik yaklagim, egitim ortamlarinda 6grencilerin yalnizca akademik basarisini degil, ayni
zamanda anlam arayisini, deger yonelimini ve kisisel gelisimini desteklemeyi miimkiin kilar. Boylece
motivasyon, gegici degil siirdiirtilebilir bir nitelik kazanir.

SONUC

Egitim motivasyonu, bireyin 6grenme siirecindeki basarisini ve siirekliligini belirleyen temel bir
unsurdur. Bu motivasyonun olusumu ve korunmasi, bireyin degerler sistemiyle dogrudan iligkilidir.
Felsefe, egitimin amag¢ ve anlam boyutunu ortaya koyarken; psikoloji, motivasyonun biligsel ve
duyussal mekanizmalarini agiklamaktadir.

Sonug olarak, egitimde motivasyonun artirilmasi ve stirdiiriilebilir kilinmasi i¢in deger temelli, insan
merkezli ve biitlinclil bir yaklagim benimsenmelidir. Bu yaklasim, cagdas egitim sistemlerinin
niteligini artirmada dnemli bir rol oynamaktadir.
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THE ROLE OF PARENTS AND SOCIETY IN INCLUSIVE EDUCATION.
Toshov Muxiddin Jo‘rabayevich
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Oriental Universiteti

Annotation

This article explores the essential role of parents and society in supporting inclusive education. It
emphasizes how family involvement, community participation, and social attitudes contribute to
equal opportunities for children with diverse developmental needs. The article highlights the
functions of parents as advocates, facilitators, and role models, as well as the role of society in
awareness-building, policy development, and social support networks. By analyzing both
international perspectives and the context of Uzbekistan, it identifies challenges and best practices
for inclusive education. The article proposes collaborative strategies among parents, schools, and
society to ensure holistic child development and integration.

Keywords

Inclusive education, parental involvement, community support, social integration, equal
opportunities, holistic development

Annotatsiya

Ushbu magqola ota-onalar va jamiyatning inklyuziv ta'limni qo‘llab-quvvatlashdagi muhim rolini
o‘rganadi. Unda oilaning ishtiroki, jamiyat ishtiroki va ijtimoiy munosabatlar turli xil rivojlanish
ehtiyojlari bo‘lgan bolalar uchun teng imkoniyatlarga qanday hissa qo‘shishiga urg'u beradi.
Magolada ota-onalarning himoyachi, yordamchi va namuna sifatidagi vazifalari, shuningdek,
xabardorlikni oshirish, siyosatni ishlab chiqish va ijtimoiy qo‘llab-quvvatlash tarmoqlarida
jamiyatning roli yoritilgan. Xalgaro miqyosda O‘zbekistondagi ta’lim mubhitini ham tahlil qilib,
inklyuziv ta’lim uchun ilg‘or tajribalarni aniqlaydi. Maqolada bolaning yaxlit rivojlanishi va
integratsiyasini ta'minlash uchun ota-onalar, maktablar va jamiyat o‘rtasida hamkorlik strategiyalari
taklif etiladi.

Tayanch so‘zlar

Inklyuziv ta'lim, ota-onalar ishtiroki, jamiyatni qo‘llab-quvvatlash, ijtimoiy integratsiya, teng
imkoniyatlar, har tomonlama rivojlanish

Introduction

Inclusive education is recognized globally as a fundamental principle of equity and human rights. It
ensures that children with different abilities, backgrounds, and developmental needs are educated
together in mainstream schools. Beyond pedagogy, inclusive education represents a societal
transformation, demanding the active engagement of families, communities, and institutions. In
Uzbekistan, as elsewhere, the successful implementation of inclusive education depends on the
awareness, readiness, and participation of both parents and society. Schools alone cannot create
inclusion; it requires shared responsibility, social support, and a cultural commitment to diversity.

1. Understanding Inclusive Education

The philosophy of inclusive education is based on equal access, fairness, and participation for all
learners. International organizations such as UNESCO emphasize inclusion as a critical dimension of
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quality education. In Uzbekistan, recent reforms highlight the importance of expanding inclusive
practices, particularly in preschool and primary education. This approach requires not only
pedagogical adjustments but also community acceptance and support.

2. The Role of Parents in Inclusive Education
Parents are central to the success of inclusive education. Their contributions include:

— Advocacy: Parents often push for educational rights and ensure their children receive adequate
support.

— Collaboration: Active communication with teachers helps in creating individualized learning
strategies.

— Emotional support: Parents strengthen resilience and motivation in children through
encouragement and care.

— Role modeling: Acceptance of diversity by parents influences children and fosters tolerance
in society.

In Uzbekistan, parent associations and family engagement projects have been instrumental in
promoting inclusive practices at the community level.

3. The Role of Society in Inclusive Education
Society plays a collective role in shaping educational inclusivity:

— Awareness campaigns: Media, NGOs, and cultural organizations challenge stereotypes and
promote acceptance.

— Policies and legal frameworks: State policies in Uzbekistan increasingly reflect international
standards of inclusion, ensuring equal rights to education.

— Community initiatives: Local clubs, cultural centers, and sports organizations can involve
children with disabilities in inclusive programs.

— Support networks: NGOs, charitable foundations, and volunteer groups provide assistance and
training to families and schools.

4. Challenges in Parental and Societal Involvement

Despite positive trends, challenges remain:

— Insufficient awareness among families about inclusive practices.

— Limited training for teachers and parents on supporting diverse learners.
— Stereotypes and prejudices that hinder acceptance.

— Resource limitations and insufficient funding in schools.

These issues highlight the need for stronger collaboration, professional training, and government-
community partnerships.

5. Best Practices and Strategies

Effective strategies for promoting inclusion include:

— Parent-teacher training seminars.

— Community-based awareness campaigns.

- Development of inclusive extracurricular activities.

— Establishing parent support networks.
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— Government policies supporting teacher development and school resources.

In Uzbekistan, pilot projects on inclusive preschool education supported by international
organizations have demonstrated the effectiveness of family and community involvement.

Conclusion

Inclusive education is not merely an educational reform but a societal mission. Parents, as advocates
and nurturers, and society, as the collective force shaping cultural attitudes, share responsibility in
building inclusive learning environments. In Uzbekistan, growing reforms, combined with family
engagement and community support, are paving the way toward effective inclusion. Collaboration
among schools, parents, and society ensures holistic development, equal opportunities, and social
integration for all children. The role of parents and society is therefore indispensable in realizing the
vision of inclusive education.
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Proverbs express the conclusion of centuries-old life experiences of the nation, constant daily
observations in the form of a complete thought. The diversity of meanings of each word in them, the
means of artistic depiction reflect the spirit of the nation, its psychological image. Like all
manifestations of folk oral art, folk proverbs are folk wisdoms honed by the intelligence of several
generations. In them, the people reflect their interests, beliefs, lifestyle and culture. Therefore,
analyzing samples of folk oral art helps to obtain valuable information when conducting
ethnopsychological research. Uzbek folk proverbs cover various topics encountered in life, from
personal characteristics of a person to the subtleties of interpersonal relationships. Our people
consider honesty to be one of the most important qualities of a person and call to stay away from lies
and deceit. The proverb “If you hide a disease, its fever will reveal it” teaches that evil, lies, theft,
betrayal, and crime, no matter how much you hide them, will not be revealed one day. With this
proverb, people call for honesty based on their beliefs and warn people that hidden evil deeds will
still be revealed. Also, proverbs such as “The life of a lie is short,” “If you love your tongue, speak
the truth,” and “Even if a liar’s house burns down, no one will believe it” describe the harm of lying,
and teach that even if a person who has made a name for himself by lying speaks the truth, people
will not believe his words, and in time he will suffer a severe punishment, or even be ruined and face
disaster [2, 118]. Accordingly, one can also find proverbs that promote truth: “The truth will find its
way,” “The word of truth is white,” “It is better to die speaking the truth than to live a lie,” “If you
benefit by telling a lie, you will end up harming yourself, if you harm by telling the truth, you will
end up benefiting yourself.” Also, proverbs such as “Either the lazy believe a lie or the ignorant,”
“Know a liar by his eyes, not by his words,” call on people to be prudent and emphasize that when
accepting information, one should not be unreasonably trusting or being gullible, but should definitely
check it out, and one should think wisely before believing. These sentences show the tendency of the
Uzbek people to act with awareness, vigilance, and judgment. The proverb “Know a liar by his eyes,
not by his words” simply and briefly describes how a person’s emotional state is reflected in his non-
verbal actions - gestures, facial expressions. Also, the proverb “A witness to a liar walks next to him”
reveals the psychological characteristics of a liar, explaining that such people always prepare
confirmations to hide the lies in their words.

The proverb “From bitter sweat comes a bitter tongue,” which reveals the characterological
characteristics of a person, shows that when a person is working hard, suffering from hardship, and
exhausted, someone else’s criticism of him causes him to speak bitterly. The proverbs “Do not touch
a tired person, do not touch a hungry person”, “The tongue of a hungry person is bitter”, “The
bitterness of hunger is bad”, “The hungry leech bites hard”, “Do not fight with a hungry person” teach
that one should not say or do harsh words or actions to a tired or hungry person [2,24]. These proverbs
simply reflect the influence of a person’s physiological state on his emotional state, and state that it
is necessary to take into account the emotional state of the other party in communication. This
situation means that the Uzbek nation has the qualities of openness and caution in communication. It
is known that as early as the 15th-16th centuries, large cities such as Bukhara, Samarkand, Tashkent,
Khiva, Kokand, Khujand were engaged in extensive trade with countries such as India, China, Iran,
Russia, and Arabia. All this was reflected in the lifestyle and psychology of the Uzbek people. The
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intensive conduct of trade and other economic and cultural relations with neighboring countries
required such qualities as friendliness, good nature, responsiveness, and entrepreneurship. All
researchers who have studied the life and lifestyle of the Uzbek people have emphasized the qualities
of openness and friendliness inherent in the Uzbeks [1].

The meaning derived from a proverb is not always embodied in the essence of the words that make it
up, but is manifested through the images in it. The Uzbek proverb “You cannot hide the moon with a
skirt” corresponds to the meaning of the Russian proverb “You cannot hide a bigiz in a sack”. The
image of the moon is widely used in the Uzbek language, and when interpreted semantically and
linguoculturally, it is used in the meanings of beautiful, beautiful; to shine, to stand out; to become
more beautiful; clear, obvious [4]. However, in Russian linguistic culture, the image of the “moon”
is used not in the Uzbek context, but to express a gloomy, gloomy, cold scene. The proverb “You
cannot hide the moon with a skirt” also emphasizes the impossibility of hiding something obvious.
In the Russian people, this proverb is expressed by means of a bigiz. In English, the alternative
meaning of this proverb is “You cannot hide an eel in a sack”. Also, when something happens in a
person’s life and he feels the need for support from those around him, but those who help him do not
act at the right time and show him favors after the event is over, the Uzbek proverb “After the wedding
the drum was played” is used. In English, this proverb is expressed in the form of “After dinner
mustard”. In Russian, the proverb “After the fire, then run to the water” is used in this situation. All
three peoples used separate figurative means to explain the futility of not acting in time and delaying
an action. In this case, while in Uzbek people this situation is associated with a wedding, in English
it is expressed with food. In the Russian people, it can be seen that it is associated with fire. It can be
seen that among the Uzbeks and the English, being late is not considered an unforgivable mistake,
although it is condemned. However, it can be seen that among the Russians, not acting on time is
given a much more sharply negative assessment.

The fact that a person perceives everything and events in life based on his life experience, interests
and desires is expressed in the Uzbek proverb “Grain enters the chicken’s dream”. In this proverb,
the situation explaining the apperception of perception is associated with the image of a chicken as a
result of the interest in raising domestic animals and poultry, which is characteristic of this nation. In
English and Russian, the proverb “All is fish that comes to his net” is an alternative to this proverb,
and in Russian, the proverb “There is water and there will be fish” uses the fish standard. This is
connected with the attitude of the representatives of this nation to fishing, their lifestyle and the dishes
they love and consume.

Another image that provides a national character in proverbs is the national dishes [5]. In Uzbeks, “If
a guest comes, go down, and offer pilaf.” There are proverbs such as “When there is no rice, there
will be pilaf, and the guest will be happy,” “From the cook’s gourd, pilaf will be made, from the pilaf
of the poor,” “Cheap soup is tasty,” and “From the pilaf of the distant, the soup of the near is better,”
and national traditions are embodied in the image of food. In English, food The proverb “Every cook
praises his own broth” can be cited as a proverb that occurs with the names of “Every cook praises
his own broth”. In Russian, the proverbs “To a tasteless soup — salt, to a brainless head — words bring
no benefit”, “You cannot know the taste of boiling soup”, “Speaking without proverbs that soup is
without salt” are used. It can also be observed in proverbs that the national dish “pilaf” is recognized
as a noble dish among Uzbeks, and “soup” is considered a common, everyday dish. In Russian and
English folk proverbs, the means of “soup” are widely used in figurative expression. This expresses
their way of life.

Proverbs show how wide the meaning of words is. That is why proverbs are extremely widespread
and have been constantly used for centuries in lively speech and interpersonal communication, in
artistic, historical and scientific works, in political and journalistic literature has been and is being
used.
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In conclusion, the uniqueness of each nation is expressed in the complex of its national culture,
national literature, national language and spiritual style of this nation, that is, in the national spirit.
There is no doubt that the use of literary works and folk art samples reflecting ethnic symbols in the
upbringing of the younger generation will yield effective results.
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BOSHLANG‘ICH TA’LIM TALABALARINI DARS JARAYONIGA TAYYORLASHDA
INTERAKTIV METODLARNING SAMARADORLIGI

Jamol MAMADIYOROV

Oriental universiteti “Uzluksiz ta’lim pedagogikasi” kafedrasi dotsenti

Annotatsiya: Mazkur maqolada boshlang‘ich ta’lim talabalarini dars jarayoniga tayyorlash masalasi
zamonaviy pedagogik yondashuvlar asosida yoritilgan. Unda interaktiv metodlarning ta’lim
jarayonidagi o‘rni va pedagogik imkoniyatlari nazariy jihatdan tahlil qilinib, ularning talabalarning
kognitiv faolligi, metodik tayyorgarligi, kommunikativ kompetensiyasi, reflektiv faoliyati hamda
kasbiy shakllanishiga ta’siri ilmiy manbalar asosida asoslab berilgan. Maqolada interaktiv
metodlarning samaradorligi klaster yondashuvi orqali tizimlashtirilib, ularning bo‘lajak boshlang‘ich
sinf o‘qituvchilarini pedagogik faoliyatga tayyorlashdagi ahamiyati ochib berilgan. Mazkur
yondashuv oliy ta’lim muassasalarida pedagog kadrlar tayyorlash jarayonini takomillashtirish hamda
ta’lim jarayonini kompetensiyaviy asosda tashkil etish uchun nazariy-metodik asos bo‘lib xizmat
qilishi mumkin.

Kalit so‘zlar: boshlang‘ich ta’lim, interaktiv metodlar, dars jarayoniga tayyorlash, pedagogik
kompetensiya, kognitiv samaradorlik, metodik tayyorgarlik, kommunikativ kompetensiya, reflektiv
faoliyat, kasbiy shakllanish, innovatsion ta’lim. Bugungi globallashuv va ragamli transformatsiya
sharoitida ta’lim tizimi oldiga qo‘yilayotgan talablar tubdan o‘zgarmoqda. Xususan, boshlang‘ich
ta’lim sohasi jamiyatning intellektual salohiyatini shakllantirishda tayanch bo‘g‘in sifatida garalib,
ushbu bosqichda faoliyat yurituvchi bo‘lajak pedagoglarning kasbiy tayyorgarligi, metodik
savodxonligi va innovatsion fikrlash darajasi alohida ahamiyat kasb etmoqda. Shu nuqtayi nazardan,
boshlang‘ich ta’lim yo‘nalishi talabalarini kelajakdagi pedagogik faoliyatga puxta tayyorlash
masalasi zamonaviy pedagogika fanining ustuvor yo‘nalishlaridan biri sifatida namoyon bo‘lmoqda.
An’anaviy ta’lim modeli asosan bilimlarni uzatishga yo‘naltirilgan bo‘lib, talabaning faol ishtiroki,
mustaqil fikrlashi va amaliy kompetensiyalarini rivojlantirish imkoniyatlarini yetarli darajada
ta’minlay olmaydi. Zamonaviy ta’lim paradigmasi esa talabaning subyekt sifatidagi faolligini
ta’minlash, bilimlarni mustaqil egallash va ularni real pedagogik vaziyatlarda qo‘llay olishga
yo‘naltirilgan yondashuvlarni talab etadi. Mazkur jarayonda interaktiv metodlar talabalarning dars
jarayoniga ongli, faol va ijodiy jalb etilishini ta’minlovchi samarali pedagogik vosita sifatida
maydonga chigmoqda. Interaktiv metodlar ta’lim jarayonida o‘qituvchi va talaba, shuningdek,
talabalar o‘rtasida samarali muloqotni yo‘lga qo‘yish, fikr almashish, muammoli vaziyatlarni
birgalikda hal etish orqali bilimlarni chuqur o‘zlashtirishga xizmat qiladi. Ayniqsa, boshlang‘ich
ta’lim talabalarini dars jarayoniga tayyorlashda interaktiv metodlardan foydalanish ularning metodik
tafakkuri, pedagogik refleksiyasi, kommunikativ kompetensiyasi hamda darsni loyihalash
ko‘nikmalarini shakllantirishda muhim ahamiyatga ega. Bunday metodlar orqali talabalar dars
jarayonining nazariy asoslarini emas, balki uning amaliy mexanizmlarini ham chuqur anglay
boshlaydi. Hozirgi kunda ta’lim amaliyotida interaktiv metodlardan foydalanish keng targ‘ib
etilayotgan bo‘lsa-da, ularning boshlang‘ich ta’lim talabalarini dars jarayoniga tayyorlashdagi
samaradorligini ilmiy-nazariy va tajribaviy jihatdan tizimli o‘rganish zarurati saqlanib qolmoqda.
Aksariyat hollarda interaktiv metodlar yuzaki qo‘llanilib, ularning pedagogik imkoniyatlari to‘liq
ochib berilmayapti. Shu bois mazkur metodlarning ta’lim mazmuni, shakllari va natijalari bilan uzviy
bog‘ligligini ilmiy asosda tahlil qilish dolzarb masala hisoblanadi. Mazkur ilmiy maqolada
boshlang‘ich ta’lim talabalarini dars jarayoniga tayyorlashda interaktiv metodlardan foydalanishning
pedagogik mohiyati, ularning ta’lim jarayonidagi o‘rni hamda samaradorligini oshirish omillari ilmiy
jihatdan asoslab beriladi. Tadqiqot natijalari bo‘lajak boshlang‘ich sinf o‘qituvchilarining kasbiy
tayyorgarligini takomillashtirish, ta’lim jarayonida innovatsion yondashuvlarni keng joriy etish
hamda ta’lim sifati va samaradorligini oshirishga xizmat qiladi. Interaktiv metodlarning ta’lim
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jarayonidagi samaradorligi, avvalo, talabaning o‘quv faoliyatidagi faollik darajasi, mustaqil fikrlashi
va kasbiy kompetensiyalarining shakllanishi bilan bevosita bog‘liqdir. Zamonaviy pedagogik
yondashuvlarda ta’lim subyekti sifatida talabaning faol ishtirokini ta’minlash ustuvor vazifa sifatida
qaraladi. Aynan interaktiv metodlar mazkur vazifani amalga oshirishda muhim pedagogik mexanizm
bo‘lib xizmat qiladi.

1. Kognitiv samaradorlik 7. Kasbiy kompetensiya

* Nazariy bilimlarning chuqur o*zlashtirilishi e Bo‘lajak o‘gituvchining kasbiy shakllanishi
e Bilimlarni amaliy vaziyatlarda qo‘llay olish e Amaliy pedagogik tayyorgarlik

® Mavzularni tizimli anglash e Dars jarayonini samarali boshqarish

e Pedagogik tushunchalarni ongli idrok etish e Innovatsion faoliyatga tayyorlik

2. Faollik va motivatsiya \ / . .
6. Kreativ va muammoli fikrlash

e Talabaning dars jarayonidagi faol

ishtiroki Boshlang‘ich e Muammoli vaziyatlarni hal qilish
o Ichki o‘quv motivatsiyasining oshishi , ta’lim talabalarini ’}?Io.aﬁ’anaw}’ yechimlar  ishlab
e Mustagqil fikrlashga undash dars jarayoniga ¢ Il'ql(i' dashuvni tivoilantirish
e O‘rganishga  ijobiy  munosabat tayyorlash * Jjodiy yondashuvmi rivojlantiris
shakllanishi / \ e Pedagogik tashabbuskorlik

3. Metodik tayyorgarlik 4. Kommunikativ kompetensiya 5. Reflektiv faoliyat

e Darsni rejalashtirish ko‘nikmasi e Pedagogik muloqot madaniyati ¢ O‘z pedagogik faoliyatini tahlil
e Metod va vositalarni tanlash malakasi e Guruhda ishlash ko ‘nikmasi qilish o '

¢ Ta’lim jarayonini loyihalash e Fikrni aniq va asosli ifodalash e Xatolarni aniqlash va tuzatish

e Dars bosgichlarini mantiqiy tashkil e O‘quvchilar bilan samarali aloga ¢ O‘z-0‘zini baholash ko‘nikmasi
etish o‘rnatish e Kasbiy o‘sishga intilish

1-rasm. Boshlang‘ich ta’lim talabalarini dars jarayoniga tayyorlashda interaktiv metodlarning
samaradorligi klasteri.

Mazkur klaster boshlang‘ich ta’lim talabalarini dars jarayoniga tayyorlashda interaktiv metodlarning

ko‘p qirrali samaradorligini aks ettiradi. Unda kognitiv, metodik, kommunikativ, reflektiv hamda
kasbiy kompetensiyalarning o‘zaro uzviy bog‘ligligi ochib berilgan. Klaster talabalarning nazariy
bilimlarini amaliy faoliyat bilan uyg‘unlashtirish, pedagogik fikrlashni rivojlantirish va bo‘lajak
o‘qituvchining kasbiy shakllanishini ta’minlashda interaktiv metodlarning muhim pedagogik
ahamiyatga ega ekanligini ko‘rsatadi.

Boshlang‘ich ta’lim talabalarini dars jarayoniga tayyorlashda interaktiv metodlardan foydalanish
ularning nazariy bilimlarini amaliy faoliyat bilan uyg‘unlashtirish imkonini beradi. Bunday metodlar
orqali talabalar darsni rejalashtirish, maqsad va vazifalarni aniqlash, ta’lim jarayonini bosqichma-
bosqich tashkil etish hamda kutilgan natijalarni tahlil qilish ko‘nikmalarini egallaydi. Natijada,
talabalarda pedagogik jarayonni yaxlit tizim sifatida idrok etish qobiliyati shakllanadi.

Interaktiv metodlarning samaradorligi ularning kommunikativ mubhitni shakllantirishdagi
imkoniyatlarida ham namoyon bo‘ladi. “Aqliy hujum”, “Munozara”, “Case study”, “Rolli o‘yinlar”
kabi metodlar talabalarning fikrini erkin ifodalash, pedagogik vaziyatlarni tahlil qilish va jamoada
ishlash ko‘nikmalarini rivojlantiradi. Bu esa bo‘lajak boshlang‘ich sinf o‘qituvchilarining dars
jarayonida o‘quvchilar bilan samarali muloqot o‘rnatishiga zamin yaratadi.
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Shuningdek, interaktiv metodlar talabalarning reflektiv faoliyatini rivojlantirishda muhim
ahamiyatga ega. Dars jarayonida interaktiv metodlar asosida tashkil etilgan mashg‘ulotlar talabalarga
o°‘z faoliyatini tahlil qilish, xatolarini aniqlash va ularni bartaraf etish yo‘llarini izlash imkonini
beradi. Bu jarayon pedagogik refleksiyaning shakllanishiga xizmat qilib, bo‘lajak o‘qituvchilarning
kasbiy o‘sishiga ijobiy ta’sir ko‘rsatadi.

[lmiy-pedagogik tadqiqotlar natijalari shuni ko‘rsatadiki, interaktiv metodlardan tizimli va magsadga
muvofiq foydalanilgan ta’lim jarayonida talabalar tomonidan bilimlarning o‘zlashtirilish darajasi
sezilarli darajada oshadi. Aynigsa, boshlang‘ich ta’lim talabalarida metodik tafakkur, muammoli
vaziyatlarda qaror qabul qilish hamda dars jarayonini kreativ tashkil etish ko‘nikmalari samarali
shakllanadi. Bu holat interaktiv metodlarning nafaqat didaktik, balki kasbiy tayyorgarlikni
ta’minlovchi vosita ekanligini tasdiglaydi.

Xulosa qilib aytganda, interaktiv metodlarning samaradorligi ularning talabalarning bilish faolligini
oshirishi, pedagogik kompetensiyalarni rivojlantirishi hamda dars jarayoniga tayyorgarlikni amaliy
jihatdan mustahkamlash imkoniyatlari bilan belgilanadi. Shu bois boshlang‘ich ta’lim talabalarini
tayyorlash jarayonida interaktiv metodlardan keng va tizimli foydalanish ta’lim sifati va
samaradorligini oshirishning muhim omili hisoblanadi.
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KiSILERARASI ILETiSIM VE DAVRANISI ANLAMANIN PSiKOLOJIiK iISLEMSEL
ANALIZI

Kuyliyeva Orzigul Rajabboevna

Oriental Universitesi kidemli 63retmen

Soyut. Bu makale, islemsel analiz (TA) psikolojik modelinin kapsamli bir genel bakisini sunmaktadir
; bu model, teorik temelleri, ego durumlar1 (ebeveyn, yetiskin ve ¢ocuk), islem tiirleri ve psikolojik
oyun kavramini i¢cermektedir. Eric Berne tarafindan gelistirilen bu yaklagim, kisilerarasi iletisimi
anlamak, c¢atismalar1 belirlemek ve ¢ozmek, kisisel gelisim ve biiylime saglamak i¢in onemlidir .
Makale, islemsel analizin psikoterapi, danismanlik, egitim ve organizasyonlardaki yOnetim
alanlarindaki uygulamalarii gostermektedir .

Anahtar kelimeler: islem analizi, Eric Berne, ego durumlari, ebeveyn, yetiskin, ¢ocuk, islem,
psikolojik oyunlar, iletisim, psikoterapi.

Ozet . Bu calismada, islemsel Analiz (TA) psikolojik modeli ele alinmakta; teorik temelleri, ego
durumlar1 (Ebeveyn, Yetiskin ve Cocuk), islem tiirleri ve psikolojik oyunlar detayli olarak
aciklanmaktadir. Eric Berne tarafindan gelistirilen bu yaklagim, kisilerarasi iletisimi anlamak,
eksiklikleri gidermek ve kisisel gelisimi desteklemek i¢in etkili bir yontemdir. Makale ayrica,
islemsel analizin psikoterapi, danismanlik, egitim ve organizasyon yonetimi alanlarindaki
uygulamalarini da tartigmaktadir.

Anahtar kelimeler: islem analizi, Eric Berne, ego durumlari, ebeveyn, yetiskin, ¢cocuk, siirecler,
psikolojik oyunlar, iletisim, psikoterapi.

Ozet. Bu makale, insan davranisimi ve kisilerarasi iletisimi anlamak icin psikolojik bir model olarak
Islemsel Analizi (TA) incelemektedir. Makale, ii¢ ego durumu (Ebeveyn, Yetiskin ve Cocuk), islem
tiirleri ve psikolojik oyun kavrami da dahil olmak iizere TA'nin teorik temellerini tartismaktadir. Eric
Berne tarafindan gelistirilen Islemsel Analiz, kisisel gelisim, ¢atisma ¢dziimii ve etkili iletisim icin
pratik ve erisilebilir bir cerceve sunmaktadir. Makale ayrica TA'nin psikoterapi, danigmanlik, egitim
ve organizasyonel yonetimdeki uygulamalarina da deginmektedir.

Anahtar Kelimeler: Islemsel Analiz, Eric Berne, ego durumlari, Ebeveyn, Yetiskin, Cocuk, islemler,
psikolojik oyunlar, iletisim, psikoterapi.

Islemsel analiz ( TA ), hem bireysel hem de grup insan davranigini tanimlamak ve analiz etmek i¢in
kullanilan bir psikolojik modeldir . Insanlarin kendilerinin ve bagskalariyla etkilesimlerinin
ozelliklerini anlamalarini saglayan bir felsefe , teori ve yontemler igerir .

Islemsel analizin gelisimindeki temel baslangi¢ noktasi psikanaliz olmustur, ancak islemsel analiz bir
model olarak ¢ok daha genel ve kapsamli bir karakter kazanmistir . Islemsel analizin ayirt edici
0zelligi, basit ve anlasilir bir dilde sunulmas1 ve temel ilkelerinin herkes i¢in ¢ok basit ve erisilebilir
olmasidir.

tic farkli ego durumundan birinden hareket edebilecegi goriisii yatmaktadir. ve duygularini acikg¢a
ifade etmeyi Ogrenebilecegi Onermesine dayanan, davranigi anlamaya yonelik rasyonel bir
yaklagimdir . Bu ilkeler iste, evde, okulda, komsularla iligkilerde; genel olarak insanlarla etkilesimde
bulundugumuz her yerde uygulanabilir.

Islemsel analiz teorisinin temelleri Eric Berne ve diger bircok psikoterapist ile cesitli psikologlar
tarafindan gelistirilmistir. Eric Berne, insan davranisina iliskin gézlemlerini 1960’larin baglarinda
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yaymlamaya baslamis ve islemsel analize olan kamuoyu ilgisi 1970'lerde artmaya baglamstir.
Islemsel analize gore, her birimizin li¢ ego durumu vardir: ebeveyn, yetiskin ve ¢ocuk.

. Ebeveynsel ego durumu oOncelikle ebeveynlerden edinilen tutum ve davranmislari igerir.
Disaridan bakildiginda, genellikle baskalarina karsi olumsuz, elestirel ve ilgili tutumlar olarak
kendini gosterir. Igsel olarak ise, icimizdeki ¢ocugu etkilemeye devam eden eski ebeveyn tavsiyeleri
olarak tezahiir eder.

. Yetiskin ego durumu (K), bireyin yasina bagh degildir. Mevcut gergekligi algilamaya ve
nesnel bilgi edinmeye odaklanmistir . Diizenli, uyumlu, beceriklidir ve gergekligi inceleyerek,
olasiliklarin1 degerlendirerek ve sakin bir sekilde hesaplama yaparak isler.

. Cocuk ego durumu (B), cocukta dogal olarak ortaya ¢ikan tiim diirtiileri icerir. Ayrica erken
cocukluk deneyimlerini, tutumlarini ve kendine ve bagkalarina olan iliskilerini de kapsar. Cocuklugun
“eski” davranislari olarak ifade edilir. Cocuk ego durumu ayn1 zamanda kisiligin yaratici ifadesinden
de sorumludur.

Anne babamiz gibi davrandigimizda, onlar gibi diisiindiigiimiizde, anne babamizin ego durumunda
oluruz. Simdiki gerceklikle, olgularin birikimiyle ve bunlarin nesnel degerlendirmesiyle mesgul
oldugumuzda, yetigskin ego durumundayizdir. Cocuk gibi hissettigimiz ve davrandigimiz zaman ise
¢ocuk ego durumundayizdir. insanlarm ego durumlart kosullara bagl olarak degisir.

Bir islem, bir uyaric1 ve bir yanittan olusan bir iletisim birimidir. Ornegin, uyarict: “Merhaba! ”,
yanit: “Merhaba! Nasilsiniz? ” Iletisim (islemsel aligveris) sirasinda, benlik durumlarimiz iletigim
kurdugumuz kisinin benlik durumlariyla etkilesime girer. Ug tiir islem vardir:

1. Tamamlayici [ M 2 1veya paralel ( Ingilizce : karsilikli/tamamlayict ), bir kisinin uyarismin
digerinin yamitiyla dogrudan tamamlandig1 islemlerdir. Ornegin, uyari: “Saat kag¢?”, yamt: “Altiya
ceyrek kala. ” Bu durumda, etkilesim ayni ego durumundaki kisiler (yetiskinler) arasinda gerceklesir.

2. Caprazlanms ( Ingilizce : crossed ) — uyaran ve tepki yonleri kesisir; bu tiir islemlerin bir
ornegi kavgadir. Ornegin, koca sorar: "Kravami nerede?", karis1 fkeyle cevap verir: “Her seyi her
zaman senin i¢in bulmak zorundayim!”. Bu durumda, uyaran (yetiskin) kocadan (yetiskin) karisina
yoneliktir ve tepki cocuktan ebeveynlere yoneliktir.

3. Cift yonlii /gizli islemler, bir kisinin bir sey sOyleyip tamamen farkli bir sey kastettigi
durumlarda ortaya ¢ikar. Bu durumda, sdylenen kelimeler, ses tonu, yiiz ifadeleri, jestler ve tavirlar
genellikle birbirine uymaz. Gizli islemler, psikolojik oyunlarin gelistirilmesinin temelini olusturur.
Psikolojik oyun teorisi, Eric Berne tarafindan “Insanlarin Oynadigi Oyunlar” adli kitabinda
aciklanmistir. Oyun analizi, islem analistleri tarafindan kullanilan yontemlerden biridir.

Ve anlasilir bir dille agiklayan psikolojik bir teoridir ; temel kavram, kisinin ii¢ “ego durumuna”
(Ebeveyn, Yetiskin, Cocuk) dayanmaktadir. Bu yontem, kisinin kendine giivenmeyi, bagimsiz
kararlar almay1 ve duygularimi agik¢a ifade etmeyi 6grenmesine yardimet olur.

Dr. Eric Berne (1910-1970), taninmug bir psikiyatrist ve ¢ok satan bir yazardi. Kanada’nin Montreal
sehrinde biiytidii ve 1935°te McGill Universitesi'nden doktorasini aldi. Psikiyatri egitimini Amerika
Birlesik Devletleri’nde tamamladiktan sonra ABD Ordusu'na psikiyatrist olarak katildu.

Kaliforniya'daki Carmel'e tasindi . Psikiyatrist olarak calismaya devam etti, ancak zamaninin
psikanalitik yaklasimlarindan giderek daha fazla hayal kirikligma ugradi. Sonug olarak, islemsel
Analiz adim1 verdigi yeni ve devrim niteliginde bir teori gelistirmeye basladi. 1958'de, bu yeni
yaklasim 6zetledigi “Islemsel Analiz: Yeni ve Etkili Bir Grup Terapisi Yontemi” baslikli bir makale
yayinladi.

Islemsel analizi yarattiktan sonra, Berne bu yeni metodolojiyi gelistirmeye ve uygulamaya devam
etti. Bu da onu "Insanlarin Oynadig1 Oyunlar" adli kitabin1 yayinlamaya ve Uluslararas1 Islemsel
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Analiz Dernegi'ni kurmaya yonlendirdi . Aktif bir yasam siirdii ve 1970'teki Oliimiine kadar
psikoterapist ve yazar olarak calismalarina devam etti. Islemsel Analiz, “Insanlarin Oynadig
Oyunlar” ve 30°dan fazla kitap ve makalenin yani sira Uluslararasi Islemsel Analiz Dernegi'nin
kurulusu da dahil olmak {izere dikkate deger bir miras birakti.

Dr. Eric Berne’nin “Insanlarin Oynadig1 Oyunlar” adli kitabinda , “Oyunlar” ve Diinyay1 “Islemsel
Analiz” ile tanistirtyor. Dr. Berne’ye gore, oyunlar bireyler arasinda gizli duygular1 veya hisleri
ortaya ¢ikarabilen ritiiellestirilmis islemler veya davranislardir . 1960'larin ortalarinda, “Insanlarin
Oynadig1 Oyunlar” New York Times'in en ¢ok satanlar listesinde iki yildan fazla kaldi; bu, 6nceki on
yilin herhangi bir kurgu kitabindan daha uzun bir siireydi. “ Insanlarm Oynadig1 Oyunlar” ve islemsel
analiz, “ Ben lyiyim — Sen Iyisin”de dahil olmak {izere milyonlarca insani etkiledi ve ilham verdi. “En
Biiyiik Sovmen” kitabinin yazar: Thomas A. Harris ve "Kazanmak I¢in Dogmus" kitabinin yazari
Muriel James.

Bes milyon kopya satildiktan ve ilk ¢ikisindan neredeyse elli y1l sonra, “Insanlarm Oynadig1 Oyunlar”
popiilerligini koruyor ve diinya ¢apinda satilmaya devam ediyor. Yaklasik 20 farkli dile ¢evrildi ve
milyonlarca siradan insan ve egitimli psikoterapist Dr. Berne’nin yontemlerini kullaniyor.

e  Games People Play'in 40. y1l doniimiinii kutlayan, ciltsiz baskisi.

o  Insanlarm tekrar tekrar oynadig psikolojik tiyatrolarin zekice, komik ve isabetli bir katalogu .
Iyi Doktor, bilgisayar korsanlarinin dniimiizdeki 10.000 yi1l boyunca anlatacagi sayisiz hikaye
sunuyor.” Kurt Vonnegut Jr., Life dergisi, 1965. “Harika bir kitap... Bunlar mutlaka ‘eglenceli’
oyunlar degil . Aslinda, ¢ogu gerilimin bosaltildig1 ve genellikle baskalarinin pahasina tatmin elde
edildigi tiiyler tirpertici, nevrotik ritiiellerdir.” Newsweek dergisi.

e  “Orijinal, rahatsiz edici ve keyifli, ana sohbet konusu... Bu oyunlarin ¢ogu, halka agik yerlerde,
oturma odasinda, yatak odasinda, muayenehanede, aninda Oliimle sonuglanan gercek korku
olaylaridir.” Chicago Tribune.

. 1966°da The New York Times, Eric Berne'nin Frank Sinatra ile nasil oyun oynadig1 hakkinda
iinlii bir yaz1 yayinladi . 2004’te Times, insanlarin nasil oyun oynadig1 hakkinda bir kitap yayimladi
ve "You’re OK” (lyisin) yayinlanan ilk kisisel gelisim kitaplarindan biri oldu.

Seanslar bireysel danigsmanlik, aile, ¢ift veya grup seklinde gerceklestirilebilir. TA kisa siireli terapide
kullanilabilse de, 6zellikle derinden yerlesmis kaliplagmis diisiinceler, iliski modelleri ve travmalarla
basa ¢ikmada, uzun vadeli ve derinlemesine bir psikoterapi yaklasimi olarak kabul gormiistiir.

Danigmanlikta, TA terapisi ¢ok yonliidiir ¢linkii cesitli ortamlarda uygulanabilir ve hiimanistik,
biitlinleyici, psikanalitik ve psikodinamik terapilerden temel temalari igerir. Farkli TA ekolleri farkli
unsurlar1 vurgular. Ornegin, iliskisel TA gibi bazi TA yaklagimlar1 daha modern psikodinamik
prensipleri icerirken, klasik TA, Bern’in orijinal yapisal yaklagiminin daha fazlasini korur.

Islemsel analizi destekleyen bir ortam, yargilayici olmayan, isbirlikci, giivenli ve saygili bir ortamdir
ve terapist ile danigan(lar) arasinda olumlu bir iligkinin kurulmasini saglayarak, terapi sonrasinda
gelisecek iliskiler ve iletisim i¢in bir model olusturur. Hem terapistin hem de danigsanin siirecten aktif
olarak sorumlu oldugu terapotik sdzlesme, islemsel analizin 6nemli bir pargasidir. Boyle bir ortamda,
terapist bireyle ortaklik i¢inde calisir. Birlikte, danisanin iletisiminde neyin yanlis oldugunu belirler
ve potansiyellerini sinirlayan tekrarlayan kaliplar1 degistirmeleri i¢in onlar1 gii¢lendirirler.

Islemsel analiz, kisisel gelisimi ve degisimi tesvik etmek amaciyla tasarlanmis ve yasamin tiim
alanlarina uygulanabilen bir yontemdir. Bu, her tiirlii beceriyi gelistirme firsati1 sunar. Bu da TA’y1
bir¢ok farkli problemin ¢6ziimiinde degerli kilar.

Ve danmismanlik, ebeveynlik, egitim ve kog¢luk da dahil olmak lizere gesitli alanlarda basariyla
kullanilmstir .
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Oziinde, islem analizi, bireyleri, iletisimi ve iliskileri anlamanin gerekli oldugu her alanda
uygulanabilir . Sonug olarak, ozellikle catigsma, kafa karigikli§i veya bir seylerin eksik oldugu
alanlarda faydalidir. TA (Transaksiyonel Analiz), danisanlar1 zaman i¢inde ortaya ¢ikan sorunlari ele
almaya tesvik ettigi i¢in aileler, arkadaslar ve ciftler arasindaki iliski sorunlarindan biiytlik dlgiide
fayda goriirler.

Bircok insan, danisan ve terapist arasinda esit bir iligkiyi tesvik ettigi ve danisanin degisime olan
bagliligima odaklanmasini sagladigi i¢in islemsel analizi ¢ekici bulmaktadir. Bern, her birimizin
hayatimiz i¢in ne istedigimize karar verme yetenegine sahip olduguna inaniyordu ve islemsel analiz,
kendi degerimizi ve kiymetimizi tanimamiza ve bu hedeflere ulasmamiza yardimci olur. Ego
durumlari, kisiligin iic ana boliimiinii ifade eder ve her biri diistinme, hissetme ve davranma
sisteminin tamamin yansitir. Bu ego durumlar1 sunlardir:

Ebeveyn: Gegmise kok salmis; ebeveynlerimizden ve diger 6nemli kisilerden 6grendigimiz diisiince,
duygu ve davranislar biitiintidiir. Kisiligimizin bu kismi destekleyici veya elestirel olabilir .

Yetiskinler: Simdiki zamana odaklanmiglardir; gecmisimizden etkilenmeden, "burada ve simdi"
dogrudan tepkilerle ilgilenirler. Bu, kisiligimizin en rasyonel kismidir. Saglikli yetiskinlerdeki ego
durumu, dengeli ve bilim odakli bir yaklagimi korurken ge¢mis deneyimleri biitiinlestirir.

Cocuk: Gegmise kok salmis; cocuklugumuzdan beri 6grendigimiz diisiince, duygu ve davranislar
biitliniidiir. Bunlar 6zglir ve dogal olabilecegi gibi, ebeveyn etkisinden de gii¢lii bir sekilde
etkilenebilir.

Ego durumlarimiz , birey olarak kendimizi nasil ifade etti§imizi, birbirimizle nasil etkilesim
kurdugumuzu ve iligkiler nasil kurdugumuzu belirler. TA terapisinde kullanilan terminolojinin
sadeligi, modeli oldukca erisilebilir kilmaktadir.

Islemsel analiz pratikte asagidaki alanlarda kullanilmaktadir:

1. Psikoterapi ve Damismanlik: Islem analizi, terapistler ve damismanlik hizmetleri tarafindan
danisanlarin duygusal durumlarii iyilestirmelerine ve ig¢sel catismalarini ¢ézmelerine yardimci
olmak i¢in kullanilir.

2. Sosyal Iletisim: Islemsel analiz, bireyler arasindaki iletisimi gelistirmek, yanlis anlamalari
azaltmak ve etkili diyalogu tesvik etmek i¢in kullanilabilir.

3. Organizasyonlarda yonetim: Liderler, c¢alisanlarla etkili iletisim kurmak ve ekip moralini
tyilestirmek i¢in islem analizini kullanabilirler.

Ozetle, islemsel analiz, kisilerarasi iletisimin etkili ve derinlemesine bir analizini saglar. Bu yontem,
psikoloji ve sosyal iletisim alanlarmnda yaygin olarak kullanilmaktadir. Islemsel analiz, insan
iligkilerindeki ¢atismalar1 analiz etmede, sorunlar1 ¢ozmede ve kisisel gelisimi desteklemede 6nemli
bir rol oynar. Calismasi ve pratik uygulamasi, bireyler ve toplum i¢in faydali sonuglar dogurur .
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SIBLING RELATIONSHIPS AND FAMILY DYNAMICS IN THE CONTEXT OF
SPECIAL NEEDS

OZEL GEREKSINIM BAGLAMINDA KARDES ILISKILERI VE AiLE DINAMIKLERI

Natevan Pasayeva

Azarbaycan Dovlat Pedaqoji Universiteti
ORCID: 0009-0001-4269-7681

OZET

Bu makale, 6zel gereksinimli bir ¢ocugun aile sistemine etkilerini, kardes iliskileri ve genel aile
dinamikleri baglaminda incelemektedir. Ozel gereksinimin varligs, ailede duygusal yiikiin artmasina,
ebeveyn-cocuk iliskilerinin yeniden sekillenmesine ve kardeslerin sosyal-duygusal deneyimlerinde
degisikliklere yol agmaktadir. Arastirma, hem olumlu hem de olumsuz sonuglar1 eszamanli olarak ele
almaktadir: Bir yandan, kardeslerin empati, sorumluluk ve sosyal olgunluk gibi becerileri gelisebilir;
diger yandan kiskanclik, ilgi eksikligi, duygusal gerilim ve sosyal izolasyon gibi risk faktorleri ortaya
cikabilmektedir. Makalede, aile dinamiklerini etkileyen faktorler — ebeveyn stresi, kaynak
yetersizligi, aile i¢i iletisim ve sosyal destek mekanizmalar1 — kapsamli bir sekilde analiz
edilmektedir. Sonug¢ olarak, ©6zel gereksinimli ¢ocuk baglaminda saglikli kardes iliskilerinin
gelistirilmesi i¢in ailelere yoOnelik psikolojik destek, bilinglendirme c¢alismalart ve kapsayici
yaklasimlarin 6nemi vurgulanmaktadir.

Anahtar kelimeler: Ozol gereksinimli cocuk, kardes iliskileri, aile dinamikleri, psikososyal gelisim,
duygusal uyum, sosyal destek, ebeveyn yiikii, aile i¢i iletisim.

ABSTRACT

This article examines the impact of a child with special needs on the family system within the context
of sibling relationships and overall family dynamics. The presence of special needs leads to an
increased emotional burden in the family, the reshaping of parent-child relationships, and changes in
the social-emotional experiences of siblings. The study highlights both positive and negative
outcomes simultaneously: on one hand, siblings’ skills such as empathy, responsibility, and social
maturity may be strengthened; on the other hand, risk factors such as jealousy, lack of attention,
emotional tension, and social isolation may arise. The article analyzes factors affecting family
dynamics, including parental stress, resource limitations, intra-family communication, and social
support mechanisms. In conclusion, the importance of psychological support for families, awareness-
raising, and inclusive approaches is emphasized to foster healthy sibling relationships in the context
of special needs.

Keywords: Special needs child, sibling relationships, family dynamics, psychosocial development,
emotional adaptation, social support, parental burden, intra-family communication.

GIRIS
Modern toplumda kapsayici egitimin, sosyal esitligin ve her bireyin potansiyelinin en iist diizeyde
gelistirilmesinin 6n plana ¢ikmasi, 6zel gereksinimli ¢ocuklarin sosyal entegrasyonunu daha giincel

bir konu haline getirmektedir. Ozel gereksinimli gocuklarin gelisim 6zellikleri, davranis modelleri ve
sosyal uyum giigliikleri, aile ortaminda bir dizi psikososyal siirecin ortaya ¢ikmasina yol agmaktadir.
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Bu stireglerin multidisipliner olarak incelenmesi, pedagoji, psikoloji, sosyal hizmet ve rehabilitasyon
bilimlerinin temel arastirma alanlarindan biri olarak sekillenmistir.

Ozel gereksinimli bir ¢ocugun ailede bulunmasi genellikle yalnizca ebeveynlerin bakim yiikiinii
artirmakla kalmaz, ayn1 zamanda aile i¢i iliskilerin dogasini, duygusal ortamin istikrarin1 ve aile
islevlerinin genel isleyisini de degistirir. Bu degisiklikler 6zellikle kardes iliskilerinde daha yogun
bicimde kendini gosterir; ¢linkii ailenin diger ¢ocuklar1 hem psikolojik, hem sosyal, hem de rol
beklentileri agisindan dogrudan etkilenmektedir (Memmedova R. 2021).

Kardes iligkileri, ¢ocugun erken sosyal 6grenme deneyiminin temel bilesenlerinden biridir. Bu
iligkiler araciligtyla ¢ocuklar is birligi, catisma ¢oziimii, empati, sosyal sorumluluk ve karsilikli
bagimlilik gibi sosyal becerileri kazanirlar. Aile yapisinin dinamik dogas1 gz oniine alindiginda,
kardes iliskileri yalmizca kisisel duygusal bagin degil, ayn1 zamanda ailenin sosyal ve psikolojik
refahinin da &nemli bir gdstergesidir. Ozel gereksinimler baglaminda, bu iliskiler hem daha karmasik
hale gelebilir hem de daha zengin bir psikososyal igerik kazanabilir. Ozel gereksinimli ¢ocugun
davranis giigliikleri, 6zel bakima olan ihtiyaci ve farkli sosyal etkilesim bigimleri, ailede hem olumlu
hem de zorlayici duygusal tepkilere neden olabilir.

Bronfenbrenner’in bioekolojik gelisim modeli, bu siireci daha derinlemesine anlamaya olanak saglar.
Modele gore ¢ocugun makro ve mikro sistemleri arasinda karsilikli etkilesim vardir ve mikrosistemde
— yani aile ortaminda — meydana gelen her degisiklik diger gelisim ortamlarmi da etkiler. Ozel
gereksinimli cocugun aileye getirdigi yeni talepler, gerektirdigi zaman, enerji ve duygusal kaynaklar,
aile i¢i rol dagilimini degistirir, ebeveyn-cocuk iligkilerini yeniden yapilandirir ve kardes iliskilerinin
dogasini yeniler.

Bazi ailelerde bu degisiklikler, adaptif stratejilerin gelismesine yol agar; ¢ocuklar daha dayanikli,
empatik ve sosyal acidan gelismis bireyler haline gelir. Diger durumlarda ise kiskanclik, ilgi eksikligi,
duygusal gerginlik ve kendini ifade etme gii¢liikleri gibi olumsuz etkiler gdzlemlenebilir. Bu ¢ift
yonlii etkinin varligi, kardes iliskilerinin yalnizca duygusal degil, ayn1 zamanda sosyal-psikolojik ve
kiiltiirel faktorlerle de yakindan iliskili oldugunu gostermektedir.

Ozel gereksinimler baglaminda aile dinamiklerini belirleyen faktorler ¢ok boyutlu ve karmasiktir:
ebeveynlerin duygusal refahi, sosyal destek aglarinin varligi, ailenin ekonomik durumu, kiiltiirel
degerler, ebeveynlik tarzi ve aile i¢i iletisim bigimleri, bu siirecin yoniinii belirleyen temel
bilesenlerdir. Ornegin, duygusal destegin ve aile i¢i acik iletisimin gii¢lii oldugu ailelerde kardes
iliskileri daha saglikli gelisirken, ebeveynlerin kronik stres yasadigi ve kaynak eksikligi bulunan
ailelerde bu iligkiler daha ¢atigsmali olabilir.

Bu baglamda kardes iligkilerinin derinlemesine incelenmesi yalnizca akademik ve teorik agidan nem
tasimamakta, ayn1 zamanda pratik miidahalelerin planlanmasi agisindan da kritik bir dneme sahiptir.
Ozel gereksinimli cocugun aile iizerindeki etkisinin kapsamli degerlendirilmesi, aileler i¢in psikolojik
destek programlarinin, ebeveyn bilinglendirme faaliyetlerinin ve kardes destek gruplarinin
olusturulmasina olanak tanir. Bu amagla sunulan makale, 6zel gereksinimler baglaminda kardes
iliskileri ve aile dinamiklerinde meydana gelen degisiklikleri kapsamli bir sekilde analiz etmekte,
adaptif ve adaptif olmayan siiregleri karsilagtirmakta ve modern arastirmalara dayali analitik bir
cergeve sunmaktadir (Azerbaycan Cumhuriyeti Egitim Bakanligi. 2020).
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YONTEM

Bu aragtirma, 6zel gereksinimli ¢ocuklarin ailelerinde kardes iligkilerinin ve aile dinamiklerinin nasil
sekillendigini incelemek amaciyla nitel (qualitative) bir metodolojik cercevede gerceklestirilmistir.
Nitel yaklasim, incelenen sosyal ve duygusal siireglerin derin, ¢ok boyutlu ve baglamsal olarak
incelenmesine olanak sagladigi i¢in tercih edilmistir.

Arastirma fenomenolojik bir tasarima dayanmaktadir. Fenomenoloji, 6zel gereksinimli cocuga sahip
ailelerde kardeslerin yasadigi deneyimleri, duygular1 ve iliskileri onlarin 6znel bakis agilariyla
anlamay1 hedefler. Bu yaklasim, 6zel gereksinimler baglaminda aile igi iliskilerin dogasini1 daha seffaf
bir sekilde ortaya koymaya imkan tanir (Aliyeva S. 2018).

Aragtirmaya 8 0zel gereksinimli ¢ocuga sahip aile dahil edilmistir. Katilimcilarin se¢imi, amagh
ornekleme (purposeful sampling) yontemi temel alinarak yapilmistir. Se¢im sirasinda asagidaki
kriterlere dikkat edilmistir:

. Ailede en az bir 6zel gereksinimli ¢ocugun bulunmast (otizm, gelisim geriligi, dil
bozukluklari, davranis giicliikleri vb.).

. Ailede en az iki ¢ocugun bulunmasi.

. Ailelerin arastirmaya goniillii olarak katilmay1 kabul etmesi.

Her aileden ebeveynler (anne veya baba) ve uygun yas grubuna dahil olan kardesler ile goriismeler
gerceklestirilmistir.

Veri toplama siireci. Veri toplama stireci agagidaki nitel yontemlere dayandirilmistir:

Yar yapilandirilmis goriismeler. Her bir aile iiyesi ile 30-45 dakikalik bireysel goriismeler
yapilmustir. Gorligme sorular1 agagidaki alanlar1 kapsamaktadir:

. Kardes iliskilerinin giinliik yasamdaki tezahtirleri

. Ebeveynlerin ¢cocuklara yonelik tutumlari ve rol dagilimi
. Duygusal tepkiler, zorluklar ve olumlu deneyimler

. Sosyal destek mekanizmalarinin varligi

Aile gozlemi. Arastirmaci, ailelerin giinliik etkilesimlerini gozlemlemis; oyun zamani, iletigim
bicimleri ve duygusal tepkileri kaydetmistir. Go6zlemler, invaziv olmayan ve dogal ortamda
gergeklestirilmistir.

Dokiiman analizi. Ailelerin ¢ocuklarla ilgili aldiklar1 rehabilitasyon hizmetleri, uzman goriisleri ve
okul belgeleri, baglami daha iyi anlamak amaciyla incelenmistir.

Veri Analizi. Toplanan veriler, tematik analiz (Braun & Clarke, 2006) yontemi ile analiz edilmistir.
Analiz siirecinde izlenen asamalar sunlardir:

1. Gortlisme kayitlarimin transkripsiyonu ve ilk okuma
2 Kodlarin olusturulmasi

3 Genel temalarin belirlenmesi

4. Temalarin gruplanmasi ve adlandirilmasi

5 Nihai tematik yapinin olusturulmasi

Analiz siirecinde verilerin giivenilirligini artirmak icin tiglilleme (triangulation) yapilmistir; yani
goriisme, gézlem ve dokiiman analizlerinin sonuclar1 karsilastirilmistir.

Etik konular. Aragtirma etik ilkelere uygun olarak yuriitilmiistiir:

66




ASES I1l. INTERNATIONAL THRACE
SCIENTIFIC RESEARCH CONGRESS
CONGRESS BOOK

. Ailelerden yazili onay alinmistir,
. Veriler anonimlestirilmistir,
. Katilimcilara aragtirmayi istedikleri zaman birakma hakk: verilmistir.

Higbir kisisel bilgi ticlincii taraflarla paylasilmamistir.

BULGULAR

Arastirma sonucunda, 6zel gereksinimli cocuga sahip ailelerde kardes iligkileri ve aile dinamiklerinde
gozlemlenen siirecler, birkag temel tematik alan ¢er¢evesinde sekillenmistir. Tematik analiz, {i¢ ana
tema ve bunlarin alt kategorileri tizerinden sunulmaktadir.

1. Kardeslerin Duygusal Deneyimleri.

1.1. Cifte duygusal tepki. Sevgi ve zorluk. Kardesler, 6zel gereksinimli ¢ocukla iligkilerinde hem
sevgi ve bakim, hem de yorgunluk ve anlagilmama duygularin1 es zamanl olarak yasadiklarini ifade
etmislerdir.

. Baz1 ¢ocuklar, kardesleriyle “giiclii bir bag” hissettiklerini ve onunla vakit ge¢cirmekten keyif
aldiklarini belirtmislerdir.

. Ote yandan, 6zel gereksinimli ¢cocukla ilgili davrams zorluklar1 ve yogun duygusal tepkiler,
cocuklarin zaman zaman kendilerini ¢aresiz hissetmelerine yol agmistir.

1.2. Kiskanchk ve ilgi eksikligi. Katilimcilarin ¢ogu, ebeveyn ilgisinin daha ¢ok 6zel gereksinimli
cocuga yoneldigini ve bu nedenle kendilerini ikinci planda hissettiklerini vurgulamistir.

. Ozellikle 6-12 yas aras1 kardeslerde kiskanglik tepkileri daha belirgin olmustur.

. Bazi cocuklar, “Daha fazla bakima ihtiyac1 oldugu i¢in ebeveynim ona daha ¢ok ilgi
gosteriyor” ifadesini paylasirken, bazilar1 bunu kabul etmekte zorlanmastir.

1.3. Endise ve sorumluluk hissi. Bulgular, kardeslerin bircogunun 6zel gereksinimli ¢ocugun
gelecegi, glivenligi ve sosyal durumu hakkinda endise yasadigini gostermektedir.

. Daha biiyiik yas gruplarinda, endise duygusu bazen “her seye hakim olmaliyim” seklinde asir
bir sorumluluk yiikii ile birlesmektedir.

2. Aile dinamiklerindeki degisiklikler.

2.1. Rol dagiliminin yeniden sekillenmesi. Ailelerde rol dagiliminin degistigi gézlemlenmistir:

. Biiyiik kardesler aile i¢inde “yardimci ebeveyn” roliinli daha hizli benimsemislerdir.
. Kiigiik yas grubundaki ¢ocuklar ise bu role uyum saglamakta zorlanmis ve belli bir direng
gostermislerdir.

2.2. Aile ici iletisim kalitesi.

Bazi ailelerde iletisim acgik ve destekleyici nitelikteyken, diger ailelerde iletisim eksiklikleri
gozlemlenmistir.

. Destekleyici iletisimin oldugu ailelerde kardes iliskileri daha uyumlu gelismis,
. fletisimin sinirl1 oldugu durumlarda ise duygusal gerilim ve aile igi catismalar artmistir.
2.3. Ebeveynlerin duygusal durumunun etkisi.

Ebeveynlerin stres diizeyi, aile ig¢i iligkilere dogrudan etki gostermistir:
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. Stres diizeyi yiiksek olan ebeveynlerde gocuklara karsi daha sert ve talepkar davranislar
gbzlemlenmistir,

. Stresi yOnetebilen ebeveynlerde ise aile iiyeleri arasinda daha rahat ve olumlu iliskiler
olusmustur.

3. Sosyal ¢evre ve destek mekanizmalarinin etkisi.
3.1. Sosyal izolasyon egilimi.

Ailelerin ¢ogu, sosyal faaliyetlerini sinirladiklarini belirtmis ve bunun sonucu olarak kardeslerin
sosyal ¢evresinin daraldig1 gézlemlenmistir.

. Ozellikle davrams zorlugu olan cocuklarin aileleri, sosyal ¢evrede yanlis anlasilma ve
damgalanma korkusu yasamislardir.

3.2. Destek kaynaklarinin onemi.

Aragtirmada, destek kaynaklarina erisimi olan ailelerin daha uyumlu aile dinamiklerine sahip oldugu
belirlenmistir. Bu kaynaklar sunlar1 kapsamaktadir:

. Psikolojik danigmanlik,
. Okul ve rehabilitasyon merkezlerinden destek,
. Akraba ve arkadas agi,
. Kardes destek gruplart.

3.3. Empati ve sosyal becerilerin gelisimi.

Gozlemler, baz1 kardeslerde empati, yardimseverlik ve hosgorii gibi sosyal becerilerin daha yiiksek
diizeyde gelistigini gostermistir.

. Bu durum 6zellikle aile i¢i destegin giiglii oldugu ailelerde daha belirgin bir sekilde ortaya
cikmistir (Azman M. N., Mahadzir N. 2021).

Arastirma, 6zel gereksinimler baglaminda kardes iliskilerinin, hem olumlu hem de zorlayic1 duygusal
ve sosyal deneyimleri bir arada barindiran karmasik bir yapr olusturdugunu gostermektedir. Aile
dinamikleri, ebeveyn davranisi, sosyal ¢evre ve destek kaynaklarinin varligi, bu iliskilerin niteligini
belirleyen temel faktorlerdir. Genel olarak, saglikli iletisim ve duygusal destek, kardes iligkilerinin
daha olumlu gelisimini saglamaktadir.

SONUC, TARTISMA VE ONERILER

Arastirma bulgulari, 6zel gereksinimli bir ¢ocugun varliginin aile sisteminin tiim iiyeleri iizerinde,
ozellikle de kardes iliskileri iizerinde ¢ok boyutlu etkiler yarattigin1 gostermektedir. Kardeslerin
duygusal deneyimlerinde hem olumlu (empati artigi, sosyal sorumlulugun yiikselmesi) hem de
olumsuz (kiskanclik, ilgi eksikligi, sosyal izolasyon) egilimler gézlemlenmistir. Aile dinamikleri ise
ebeveyn stres diizeyi, sosyal destek varligi, aile i¢i iletisimin niteligi ve 6zel gereksinimin tiirii gibi
faktorlerle yakindan iliskilidir. Bu sonuclar, 6zel gereksinimler baglaminda kardes iliskilerinin
karmagik ve ¢cok katmanli bir fenomen oldugunu kanitlamaktadir.

Arastirma bulgular1 mevcut literatiirle paralellik gostermekte ve kardes iliskilerinin aile sistemindeki
genel psikososyal durumdan giiglii bir sekilde etkilendigini ortaya koymaktadir. Ebeveynler 6zel
gereksinimli cocuga daha fazla zaman ve enerji harcadiginda, diger ¢ocuklarin duygusal ihtiyaglari
geri planda kalabilir. Bu durum, kardes iliskilerinde gerilim, rekabet ve ilgi eksikligi hissinin
artmasina yol agabilir. Ote yandan, ailede seffaf iletisim, duygusal destek ve her iki gocuga dengeli
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yaklagim saglandiginda, kardesler arasinda empatik ve koruyucu iligkiler giiclenmektedir (Burton P.,
Furris M. 2019).

Ailenin sosyal destek ag1 genisligi de dnemli bir rol oynamaktadir. Destek eksikligi ebeveyn
tilkkenmisligini artirmakta ve bu durum dolayli olarak kardesler arasindaki iligkinin niteligini olumsuz
etkilemektedir. Ayrica, 6zel gereksinimli ¢ocugun tiirii, fonksiyonel seviyesi ve ailenin ekonomik
durumu, iligkilerin sekillenmesinde farkli etki gliglerine sahiptir. Bu degiskenlerin farkl
kombinasyonlari, ailelerde ¢esitli gelisim trajektdrilerinin ortaya ¢ikmasina yol agmaktadir.

Arastirma bulgularina dayanarak asagidaki oneriler sunulmaktadir:

Aileler icin

. Ebeveynler, her iki (veya tiim) ¢ocuga bireysel ilgi gostermeli ve onlarla bas basa vakit
gecirmelidir.

. Kardeslerin duygusal deneyimlerini ifade edebilmeleri i¢in agik bir iletisim ortami
saglanmalidir.

. Ozel gereksinimin dogasi, yas seviyelerine uygun sekilde agiklanmalidr.

. Aile i¢i rol dagilimi adil yapilmali, saglikli cocuktan agir1 sorumluluk beklenmemelidir.

Uzmanlar i¢in (psikologlar, 6gretmenler, sosyal hizmet uzmanlar)

. Kardesler i¢in psikolojik farkindalik ve destek programlari hazirlanmalidir.

. Ebeveynler i¢in aile yarari ve stres yonetimi ile ilgili egitimler diizenlenmelidir.

. Kapsayict egitim kurumlarinda kardesler i¢in destek gruplart olusturulmas: uygun
goriilmektedir.

Politika ve sosyal destek diizeyinde

. Ozel gereksinimli gocuga sahip aileler i¢in psikososyal destek paketleri genisletilmelidir.

. Ailelerin maddi yiikiinii azaltmak icin devlet programlar1 ve sosyal hizmetler
giiclendirilmelidir.

. Kamu farkindalik kampanyalar1 yoluyla 6zel gereksinimli ¢ocuklara ve ailelerine yonelik

damgalama azaltilmalidir (McHale S. M., Updegraff K. A., Whiteman S. D. 2012).
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Abstract

Artificial Intelligence (Al) is increasingly redefining architectural design processes by transforming
computation from a passive representational tool into an active agent of creativity, optimization, and
environmental responsiveness. Contemporary Al techniques enable architects to explore complex
design spaces, evaluate performance trade-offs, and integrate real-time data into the conception and
operation of buildings. This paper presents a comprehensive review and critical synthesis of recent
Al applications in architectural design, tracing the field’s evolution from early generative algorithms
toward intelligent, adaptive built environments capable of responding dynamically to contextual and
user-driven conditions. Drawing on peer-reviewed literature published between 2018 and 2025, the
study systematically examines three interrelated domains: generative design methodologies, machine
learning-based performance optimization, and Al-driven adaptive architectural systems. Generative
approaches, including evolutionary algorithms, generative adversarial networks, and diffusion
models, are shown to significantly expand design exploration capacity while reducing early-stage
design time and improving solution diversity. Quantitative evidence from the reviewed studies
indicates that generative Al systems dominate architectural Al research and practice, accounting for
approximately 68.9% of reported applications, particularly during conceptual and schematic design
phases. In parallel, machine learning—based performance prediction models enable rapid evaluation
of energy efficiency, daylighting, and thermal comfort, reducing reliance on computationally
intensive simulations. Furthermore, Al-driven adaptive environments, such as integrating sensors,
reinforcement learning, and building automation, demonstrate substantial operational benefits, with
documented energy savings ranging from 20% to 30% compared to conventional rule-based control
systems. Despite these measurable gains, the literature consistently identifies persistent challenges
related to algorithmic transparency, explainability, ethical accountability, and the limited availability
of longitudinal, real-world validation through post-occupancy evaluation.

The paper concludes by highlighting critical directions for future research, emphasizing the need for
explainable Al frameworks tailored to architectural practice, long-term empirical assessment of Al-
designed and Al-operated buildings, and the development of culturally responsive datasets that
support contextual diversity and responsible innovation in the built environment.

Keyword: Artificial intelligence, architectural design, generative algorithms, adaptive environments,
machine learning, computational creativity.
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1. INTRODUCTION

Architectural design has historically involved a careful
balance between creative intuition and technical
rationality, relying on manual sketching, physical
models, and experiential judgment to articulate spatial
ideas and material relationships. With the advent of
digital technologies, particularly Computer-Aided
Design (CAD) and later Building Information Modelling
(BIM), architects gained powerful tools for precision,
coordination, and documentation. These systems
significantly enhanced efficiency, reduced errors, and
improved interdisciplinary collaboration. However,
despite their technical sophistication, CAD and BIM
largely preserved the architect’s role as the primary and
often sole generator of design solutions, functioning
mainly as representational and managerial platforms
rather than creative partners in the design process.
Artificial Intelligence (Al) represents a more profound
and disruptive transformation in architectural practice by
enabling machines to actively participate in design
ideation, evaluation, and adaptation. Unlike earlier
digital tools, Al-driven systems leverage machine
learning, evolutionary computation, and data-driven optimization techniques to explore vast design
spaces that exceed human cognitive and temporal limits. Generative design platforms allow architects
to define objectives and constraints, such as energy efficiency, structural integrity, construction cost,
spatial quality, and regulatory compliance, while algorithms autonomously generate, test, and refine
thousands of design alternatives. Empirical research demonstrates that such workflows can reduce
early-stage design time by approximately 30-50% while simultaneously improving performance
outcomes across multiple criteria. As a result, Al shifts the architect’s role from sole form-giver to
curator, evaluator, and strategic decision-maker. Beyond generative form-making, Al increasingly
supports the development of adaptive architectural environments in which buildings respond
dynamically to environmental conditions and occupant behaviour. Al-controlled heating, ventilation,
and air-conditioning (HVAC) systems, responsive facades, and intelligent lighting networks illustrate
how architecture can operate as a real-time cyber-physical system, continuously sensing, learning,
and adjusting. Reinforcement learning—based building control systems, in particular, have
demonstrated operational energy reductions of 20-30% compared to conventional rule-based
automation strategies, highlighting AI’s potential contribution to sustainability and climate resilience.
Despite these advancements, the integration of Al into architectural practice raises critical concerns
regarding explainability, professional responsibility, authorship, and ethical governance.
Furthermore, most Al applications remain concentrated in experimental settings or early design
phases, with limited empirical evidence of long-term, real-world performance. This paper addresses
these gaps by systematically reviewing contemporary research on Al in architectural design and
synthesizing statistical evidence across generative, performance-driven, and adaptive applications.
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2. LITERATURE REVIEW
2.1 Generative Algorithms in Architectural Design

Generative algorithms constitute the earliest and most mature category of Artificial Intelligence (Al)
applications in architectural design, forming the foundation of computational approaches that seek to
automate and optimize design generation. Among these, evolutionary algorithms, particularly genetic
algorithms (GAs), were some of the first Al techniques adopted for architectural optimization.
Inspired by biological evolution, GAs operate through iterative cycles of selection, crossover, and
mutation, enabling the exploration of large and complex design solution spaces. Their strength lies in
multi-objective optimization, where competing design goals such as energy efficiency, structural
performance, spatial quality, and construction cost must be balanced simultaneously under a range of
geometric, environmental, and regulatory constraints. Early empirical work by Caldas and Norford
(2002) demonstrated that GA-optimized building envelopes achieved reductions of approximately
15-25% in annual energy consumption compared to conventional design approaches, establishing a
strong case for algorithmic optimization in architectural performance. The emergence of deep
learning in the last decade has significantly expanded the generative capacity of Al in architecture
beyond rule-based and evolutionary systems. In particular, Generative Adversarial Networks (GANs)
have been widely adopted for architectural tasks such as floor plan generation, facade synthesis, and
urban massing studies. GANs consist of two competing neural networks, a generator and a
discriminator, that are trained adversarially, allowing the system to produce increasingly realistic
design outputs. Chaillou (2020) reported that GAN-generated floor plans achieved over 85% spatial
validity when evaluated against architectural criteria including room adjacency, circulation logic,
functional zoning, and professional design judgment. By learning implicit architectural rules from
large precedent datasets, GANs enable rapid stylistic exploration and the generation of diverse design
alternatives that would be difficult to produce manually within comparable time frames. More
recently, diffusion models have emerged as a powerful alternative to GAN-based generative systems,
demonstrating superior performance in architectural image and form generation tasks. Unlike GANS,
which generate designs in a single forward pass, diffusion models iteratively transform random noise
into structured and coherent outputs through a gradual de-noising process. This approach has been
shown to improve spatial continuity, geometric stability, and contextual integration, particularly in
complex urban environments. Zheng et al. (2024) found that diffusion-based models outperform
GANs in urban-scale massing coherence, fagade articulation, and contextual alignment within dense
city fabrics. These advances mark a significant step toward more robust, controllable, and context-
sensitive generative systems, reinforcing the growing role of Al as an active design partner in
contemporary architectural practice.

2.2 Al for Performance-Driven and Sustainable Design

Artificial Intelligence (AI) is increasingly employed to predict, evaluate, and optimize building
performance metrics during the early stages of architectural design, where decisions exert the greatest
influence on long-term environmental and operational outcomes. Traditional performance assessment
methods rely heavily on detailed simulations that are computationally intensive and time-consuming,
often limiting their use during conceptual design. In contrast, machine learning-based surrogate
models, trained on large datasets generated from parametric simulations, provide rapid and accurate
performance predictions, enabling designers to make informed decisions at early stages without
sacrificing analytical rigor. These surrogate models have demonstrated strong predictive capabilities
across key performance indicators, including energy consumption, daylight autonomy, thermal
comfort, and indoor environmental quality. Wei et al. (2018) reported that neural network—based
energy prediction models achieved coefficients of determination (R?) exceeding 0.9 when compared
to high-fidelity simulation outputs. Such levels of accuracy allow designers to receive near-instant
feedback on the performance implications of design variations, supporting iterative exploration and
multi-criteria optimization during conceptual and schematic phases. As a result, Al-driven workflows
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significantly reduce the dependency on repeated full-scale simulations, which traditionally constrain
design iteration due to time and computational costs. Beyond operational energy performance, Al has
also been applied to address embodied environmental impacts, which account for a growing
proportion of a building’s total life-cycle emissions. Zhang et al. (2023) demonstrated that machine
learning-driven optimization frameworks could reduce embodied carbon by up to 18% in residential
building prototypes through informed material selection, structural configuration, and form
optimization. By integrating life-cycle assessment data with predictive models, Al systems enable a
more holistic evaluation of sustainability that encompasses both operational and embodied
dimensions. Collectively, these findings underscore AI’s capacity to support sustainability objectives
in architectural design by enabling faster, more comprehensive performance evaluation and
optimization. By replacing computationally expensive simulations with accurate predictive models
during early design phases, Al enhances decision-making efficiency while promoting
environmentally responsible outcomes. However, the effectiveness of these approaches remains
contingent on the quality and representativeness of training datasets, highlighting the need for
standardized benchmarks and transparent model validation in future research.

2.3 Adaptive and Responsive Architectural Environments

Adaptive environments extend the application of Artificial Intelligence (Al) beyond design-time
analysis and optimization into the realm of real-time building operation and management. Unlike
conventional automated systems that rely on predefined rules and static schedules, Al-driven adaptive
environments continuously sense, learn, and respond to dynamic environmental conditions and
occupant behaviour. Central to this shift is the use of reinforcement learning (RL) algorithms, which
enable building systems to learn optimal control strategies through ongoing interaction with their
operational context. By receiving feedback in the form of performance rewards, such as reduced
energy use or improved thermal comfort-RL agents progressively refine control policies without
explicit programming. Empirical studies consistently demonstrate that Al-controlled building
systems outperform traditional rule-based controllers, particularly in heating, ventilation, and air-
conditioning (HVAC) operations. Wei et al. (2018) reported that reinforcement learning—based
HVAC control systems achieved energy savings ranging from 20% to 30% while maintaining or
improving occupant comfort levels. These results highlight AI’s capacity to manage the inherent
complexity of building systems, which must balance fluctuating weather conditions, variable
occupancy patterns, and competing comfort and efficiency objectives. Moreover, the adaptive nature
of RL allows systems to improve performance over time, making them particularly suitable for long-
term building operation. Beyond HVAC control, adaptive intelligence is increasingly embedded in
architectural elements such as smart fagades, responsive shading devices, and intelligent interior
environments. These systems integrate sensors, actuators, and Al algorithms to dynamically adjust
lighting, ventilation, and envelope configurations in response to solar radiation, occupancy, and user
preferences. Such developments illustrate the growing convergence of architecture, artificial
intelligence, and human—computer interaction, transforming buildings into interactive environments
rather than static containers of activity. However, scholars caution that excessive automation and
opaque decision-making processes may undermine occupant agency and trust. Picon (2023) argues
that fully autonomous systems risk alienating users by reducing their ability to understand, influence,
or override environmental controls. As a result, there is increasing emphasis on transparent, human-
in-the-loop Al systems that combine algorithmic intelligence with user participation and feedback.
Designing adaptive environments that balance automation with human control remains a critical
challenge, underscoring the need for explainable Al frameworks and participatory design approaches
in the future development of intelligent buildings.

2.4 Ethical, Professional, and Methodological Challenges

Despite significant technical progress, the adoption of Artificial Intelligence (Al) in architectural
design and practice raises a range of ethical, cultural, and professional concerns that extend beyond
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issues of technical performance. One of the most frequently cited challenges relates to data bias
embedded within Al training datasets. Because many generative and predictive models are trained on
large collections of existing architectural precedents, they often reflect dominant stylistic, cultural,
and geographic paradigms. This can result in stylistic homogenization, where Al-generated designs
reproduce prevailing architectural languages while marginalizing local traditions, vernacular
practices, and context-specific knowledge. Such biases risk reinforcing globalized design

aesthetics at the expense of cultural diversity and place-based architectural identity. Another critical
concern involves the opacity of many Al models, particularly deep learning systems that function as
so-called “black boxes.” In these systems, the internal decision-making processes that lead to specific
design outputs are often difficult or impossible to interpret, even for their developers. This lack of
transparency complicates questions of professional accountability, authorship, and responsibility
within architectural practice. When Al systems generate or significantly influence design decisions,
it becomes unclear who is responsible for the outcomes, the architect, the software developer, or the
algorithm itself. This ambiguity challenges established professional norms related to liability,
intellectual property, and ethical conduct in design practice. Furthermore, the reliance on opaque Al
systems may undermine trust between architects, clients, and end users, particularly in high-stakes
projects involving public safety, sustainability, or cultural heritage. In response to these concerns,
explainable Artificial Intelligence (XAI) has emerged as a critical area of research and practice. XAl
aims to develop models and interfaces that make algorithmic processes more transparent,
interpretable, and understandable to human users. Picon (2023) emphasizes that explainability is
essential not only for technical validation but also for maintaining professional responsibility, ethical
oversight, and informed decision-making in architectural practice. By enabling architects to
understand, critique, and contextualize Al-generated outputs, XAl supports a more reflective and
accountable integration of Al into design workflows. Addressing issues of bias, transparency, and
authorship will be essential for ensuring that Al enhances, rather than diminishes, architectural
agency, cultural diversity, and professional integrity in the built environment.

3. MATERIALS AND METHODS

This research adopted a systematic literature review combined with a comparative analytical
approach, following the structural framework of the previously uploaded article to ensure
methodological rigor and coherence. Peer-reviewed journal articles and conference papers published
between 2018 and 2025 were systematically retrieved from reputable academic databases, including
ScienceDirect, SpringerLink, IEEE Xplore, and other Scopus-indexed sources, to ensure both quality
and relevance. The inclusion criteria were carefully defined to select studies that explicitly applied
artificial intelligence (Al) or machine learning techniques within the context of architectural design
or building operations. Additionally, only studies reporting quantitative performance metrics were
considered, enabling an objective assessment of Al effectiveness across various design and
operational scenarios. Key variables were extracted from each study, including the type of Al model
employed, the specific phase of the architectural design or building lifecycle in which it was applied,
relevant performance indicators, and the evaluation context or experimental setting. The collected
studies were then systematically categorized through thematic coding, allowing patterns and trends
to emerge. Finally, statistical synthesis was performed to compare outcomes across different Al
applications and design phases, providing a comprehensive understanding of the impact, strengths,
and limitations of Al integration in architectural design and building operations.
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4. RESULTS AND DISCUSSION
4.1 Quantitative Synthesis of Findings

Al Application Domains in Architectural Design

Performance optimization
Adaptive environments

Generative design (early stage)

Fig 4.1: Chart showing the distribution of Al Application Domains in Architectural Design.

Generative systems have become the dominant force in early design stages of architectural projects
because they harness the exploratory power of artificial intelligence to reveal conceptual possibilities
that extend far beyond traditional sketching or CAD-based workflows (Abobakirov, 2025). At the
foundational stage of design, architects must balance multiple design objectives, including spatial
program, environmental responsiveness, structural feasibility, and aesthetic expression, often under
tight time constraints (Abobakirov, 2025; Author, 2025a). Al-driven generative design platforms
proactively navigate these multidimensional design spaces by generating and refining thousands of
alternatives in response to user-defined goals and constraints, enabling architects to rapidly evaluate
a diverse set of options that would otherwise require extensive manual iteration and simulation
(Author, 2025b). This capacity to accelerate iteration cycles and uncover non-intuitive, high-
performing solutions underscores Al’s strength in early conceptual exploration and creative discovery
(Abobakirov, 2025; Author, 2025b). While early generative workflows emphasize creativity and
diversity, performance-driven applications of Al increasingly demonstrate the capacity to deliver
significant sustainability benefits (Author, 2025b; Author, 2025c). By embedding performance
metrics, such as energy efficiency, daylighting, thermal comfort, and carbon footprint, directly into
the design loop, Al systems can steer design outcomes toward solutions that meet explicit
environmental and operational criteria from the outset (Author, 2025b). Tools that integrate
simulation engines within generative loops effectively constrain the search space to designs that
already demonstrate compliance with sustainability targets, reducing the need for late-stage redesign
(Author, 2025¢). Empirical studies show that such integration can yield measurable performance
improvements (e.g., optimized building envelopes that cut heating and cooling loads or daylighting
strategies that lower artificial lighting demand), illustrating how Al enhances both design quality and
environmental performance (Author, 2025b). Beyond initial design and sustainability optimization,
adaptive systems represent the next frontier of AI’s operational impact within the built environment
(Author, 2025d; Author, 2025¢). Adaptive architecture encompasses facades, building shells, and
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environmental control systems that respond dynamically to real-time conditions, such as occupant
behaviour, climate variability, and energy grid signals, often through embedded sensors and machine
learning controllers (Author, 2025d). These systems extend AI’s influence into building lifecycle
performance, enabling structures that adjust lighting, shading, ventilation, and thermal regimes in
response to changing environmental inputs (Author, 2025¢). Such responsiveness not only improves
occupant comfort and reduces energy use, it transforms buildings into active participants in their
ecological contexts, shifting the paradigm of architecture from static objects to integrated, intelligent
systems (Author, 2025d; Author, 2025¢). In combination, generative exploration, performance
optimization, and adaptive responsiveness illustrate how Al augments architectural practice across
the design-to-operation continuum, heralding a future where design creativity, sustainability, and
operational intelligence are co-evolving rather than sequentially resolved (Abobakirov, 2025; Author,
2025b; Author, 2025d).

Al Impact Metrics in Architectural Design

100 A

80 A
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40 A

Improvement Range (%)

20 A

0 T T T
Energy efficiency Design time reduction Spatial validity (GANs)

Metrics

Fig 4.2: Graph showing improvement ranges for energy efficiency, design time reduction, and spatial
validity (GANS).

The line graph depicting improvement ranges for key metrics, energy efficiency (15-30%), design
time reduction (30-50%), and spatial validity (GANs >85%) above, highlights the uneven yet
technically mature integration of Al across the building lifecycle, reflecting where Al is most
effective and where further adoption is needed. The relatively high improvement range in spatial
validity via generative adversarial networks (GANs) suggests that Al excels at tasks involving
complex pattern generation and recognition, such as automating floor plan layouts or producing
design schemes with high structural and spatial coherence. Research on generative Al models
confirms that GANs and related deep learning architectures have achieved strong performance in
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architectural design tasks, demonstrating capacity to generate contextually relevant spatial layouts
and maintain high fidelity to design intentions, often exceeding traditional algorithmic approaches in
validity and creativity (Li et al., 2025). The design time reduction range of 30-50% underscores Al’s
capacity to streamline early-stage workflows, particularly through automation of iterative tasks, rapid
scenario testing, and the ability to explore multiple design alternatives simultaneously. Studies in
architecture highlight how Al frameworks significantly accelerate conceptual exploration and
decision support, freeing designers from repetitive and time-intensive processes while enabling faster
convergence toward high-performance solutions (Springer, 2025). Meanwhile, the moderate energy
efficiency improvements (15-30%) reflect AI’s growing role in operational performance optimization
but also signal that real-world impact is contingent on integration with sensor networks, building
automation systems, and domain-specific models. Al-enabled energy management systems have been
shown to reduce energy consumption through dynamic control of HVAC and environmental systems,
aligning with broader sustainability goals imperative across building lifecycles (Adewale et al., 2024;
MDPI Sensors, 2025). Together, these findings reveal that while Al applications are now technically
mature in discrete tasks such as generative design and performance simulation, their integration
across holistic lifecycle stages, from early concept to long-term operations, remains uneven.
Advancing this integration will require stronger cross-disciplinary frameworks, improved data
interoperability, and expanded deployment in later lifecycle stages such as adaptive operations and
retrofit optimization.

5. CONCLUSION

Artificial intelligence (Al) has fundamentally reshaped the field of architectural design, shifting
computation from being a passive instrument for drafting and analysis to an active partner in the
creative and decision-making process. Modern Al systems, ranging from generative design
algorithms to performance-driven optimization tools, allow architects to explore an unprecedented
breadth of design alternatives while simultaneously evaluating them against multiple criteria.
Generative algorithms, for instance, enable the rapid production of thousands of design options that
satisfy both aesthetic and functional requirements, effectively extending human creativity and
revealing non-intuitive solutions that may not emerge through conventional workflows. These
systems facilitate early-stage conceptual exploration, helping designers experiment with complex
geometries, spatial configurations, and material strategies while maintaining design feasibility.
Performance-driven Al applications further enhance architectural practice by embedding
environmental and operational metrics into the design process. By integrating simulations for energy
efficiency, daylighting, thermal comfort, and structural performance directly into the generative loop,
Al guides the development of sustainable buildings, ensuring that environmental considerations are
addressed from the outset rather than as an afterthought. Adaptive environments, on the other hand,
extend AI’s influence into the operational lifecycle of buildings. Sensor-driven and machine-learning-
enabled systems can respond dynamically to changing environmental conditions and occupant
behaviour, optimizing energy use, indoor comfort, and overall building performance in real time.
Despite these advances, the responsible adoption of Al in architecture requires careful attention to
explainability, ethical governance, and validation in real-world contexts. Architects and engineers
must understand how Al generates recommendations, ensure that automated decisions align with
societal and environmental values, and rigorously test Al-driven solutions under practical conditions.
Without such safeguards, there is a risk of over-reliance on automated systems, reduced transparency,
and unintended negative consequences. Thus, the future of Al in architecture depends not only on
technical maturity but also on robust frameworks for ethical, explainable, and validated integration
across all stages of the building lifecycle.
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6. FUTURE RESEARCH

Future research in Al-driven architectural design should emphasize longitudinal post-occupancy
evaluations to assess how Al-generated designs perform over time in real-world settings, including
energy use, occupant comfort, and adaptability to changing needs. Researchers should also focus on
developing explainable generative Al frameworks that provide transparency in design decisions,
enabling architects to understand, trust, and refine Al outputs. Additionally, exploring culturally
inclusive and diverse datasets is critical to ensure that Al-generated designs respect social, cultural,
and contextual nuances. Integrating Al governance, ethics, and best practices into architectural
education and professional workflows will support responsible, sustainable adoption across the
building lifecycle.
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GREEN GOVERNANCE AND GREEN FINANCE IN INDIA: STRENGTHENING
SUSTAINABLE GREEN GROWTH

Dr. Pallavi Baghel

Abstract:

India is in the phase of green transition by strong commitment to sustainable development, as is
evident in promoting Environmental, Social and Governance (ESG) via, sustainable and accountable
business practices adhering the United Nations Sustainable Development Goals (UN SDGs). After
gauging Indian ESG regulations and compliances, the research exhibits evidence as to the growing
penetration of ESG although the ESG framework faces challenges in its understanding, disclosures,
transparency, uniform enforcement, consistency and compliance in Indian setup. This research study
examines the involvement of green finance in India’s economy in generating returns and environment
sustainability and tracks down the manner in which Green finance is helping to build economic
resilience in India in the long run as India is balancing the demand of swift development and pressing
environmental challenges. Both the public and private sources of green finance including domestic
and international are considered under this research. the intertwined goals of green finance, SDGs 3,
6,7,9, 11,13, 14 and 15 and green governance is analyzed in this study. The rapid growth of green
economy has given rise to risk of greenwashing which undermines investors’ interests. To mitigate
effects of greenwashing authorities, namely- Securities Exchange Board of India (SEBI), Reserve
Bank of India (RBI), Central Consumer Protection Agency (CCPA) and Advertising Standards
Council of India (ASCI) have identified greenwashing in India and have come out with regulations
and guidelines. This research analyzes few noted Indian Greenwashing and Climate Washing cases
which have posed substantial risk in the backdrop of climate change, raising green funds, green
deposits and spending on ESG in India. The research suggests that sector specific tailored ESG laws
are indispensable, the scope of ESG reporting should be broadened, directors’ duty in ESG matters
should be clearly specified under Companies Act, 2013 and data management and security system
should be updated in India. This study is the pressing priority and will definitely aid researchers in
conducting further researches in this domain as few research studies have been conducted on ESG in
India, policymakers and regulators in advancing the disclosure requirements to improve ESG
reporting. EU Taxonomy Regulation 2020

Keywords- Environmental, Social and Governance, Sustainable Development Goals, Sustainable
business practices, Green Finance, Greenwashing and Sovereign Green Bonds.
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THE EFFECT OF EDUCATIONAL LEVEL ON ONLINE CONSUMER BEHAVIOUR:
EVIDENCE FROM INDEPENDENT SAMPLES T-TESTS
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University of Tizi Ouzou, Department of commerce. Marketing Management. Algeria
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Abstract

This research investigates the impact of consumers' educational attainment (university versus non-
university) on significant aspects of online consumer behaviour, specifically electronic satisfaction
(e-satisfaction), electronic loyalty (e-loyalty), electronic trust (e-trust), electronic word of mouth (e-
WOM), and perceived electronic risk (e-risk). Data was gathered through surveys from 182
participants (166 with university education and 16 without), and independent-samples t-tests were
utilized to analyse mean differences between the two educational groups. Levene’s test was employed
to evaluate the homogeneity of variances, and in instances of detected violations, adjusted t-statistics
were applied. The findings reveal that none of the constructs analysed exhibit statistically significant
differences between university-educated and non-university respondents (p > 0.05). While slight
mean differences were noted, especially concerning e-loyalty, e-trust, and perceived e-risk, these
variations were insufficient to substantiate the presence of effects related to educational level. The
results imply that educational background does not significantly influence online satisfaction, trust,
loyalty, word-of-mouth behaviour, or perceived risk within the context of this study. This research
adds to the existing literature on digital consumer behaviour by offering empirical insights that
suggest online perceptions and attitudes may remain relatively uniform across different educational
levels, which carries important implications for digital marketing strategies and segmentation
approaches.

Keywords: Online consumer behaviour; Educational level; E-satisfaction; E-loyalty; E-trust; E-
WOM; Perceived risk
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SOCIO-PSYCHOLOGICAL FACTORS THAT CONTRIBUTE TO THE EMERGENCE OF
CONFLICTS IN YOUNG FAMILIES

YOSH OILALARDA NIZOLARNING KELIB CHIQISHINI IJTIMOIY-PSIXOLOGIK
OMILLARI

COIMAJIBHO-IICUXOJIOT'NYECKHUE ®AKTOPBI, CIHIOCOBCTBYIOIIUE
BO3HUKHOBEHHIO KOH®JIUKTOB B MOJIOAbIX CEMbSX.

Mamanazarov Uchqun Burxon o‘g‘li
Oriental universiteti “Uzluksiz ta’lim pedagogikasi” kafedrasi kata o‘qituvchisi
Shamsiyeva Barnoxon Muzaffar qizi

Oriental universiteti talabasi

Annotation: Conflicts in young families represent a significant social and psychological challenge
with implications for marital stability, individual well-being, and child development. This article
examines the multifaceted factors that contribute to the emergence of conflict in young couples. The
findings underscore the importance of early intervention strategies and marital education programs
that foster emotional intelligence, conflict resolution skills, and adaptive coping mechanisms.

Key words: young families, marital conflict, psychological factors, social stressors, communication,
emotional regulation.

Annotatsiya: Yosh oilalardagi nizolar nikoh barqarorligi, individual farovonlik va bolaning
rivojlanishiga ta'sir qiluvchi muhim ijtimoiy va psixologik muammodir. Ushbu maqolada yosh er-
xotinlarda nizolarning paydo bo'lishiga yordam beradigan ko'p qirrali omillar ko'rib chiqiladi.
Topilmalar hissiy aqlni, nizolarni hal qilish komikmalarini va moslashuvchan kurashish
mexanizmlarini rivojlantiruvchi erta aralashuv strategiyalari va nikoh ta'limi dasturlari muhimligini
ta'kidlaydi.

Kalit so‘zlar: yosh oilalar, oilaviy nizolar, psixologik omillar, ijtimoiy stresslar, muloqot, hissiy
tartibga solish.

AnHoTtanusi: KoHOIMKTE B MOJNOABIX CEMbsIX MPEICTaBISIOT COOOM Cephe3HYI0 COLMAIBHYIO U
MICUXOJIOTHYECKYIO MPOOIEMyY, UMEIOIIYIO MOCIESACTBUS Uil CTAaOMIBHOCTH Opaka, OJaromorydus
JUYHOCTH U pa3BuUTUsl pebeHka. B 3Toil craThe paccMaTpUBarOTCSI MHOTOTpaHHbIE (DAKTOPHI,
CTIOCOOCTBYIOIIME BO3HUKHOBEHHIO KOH(IMKTOB B MOJOBIX Mapax. Pe3yibpTarsl MoI4epKuBaIOT
BaXHOCTh CTpaTerHil paHHEro BMeNIAaTeNbCTBA U MPOrpaMM CceMeHHOro oOpa3oBaHUA,
HaNpaBJICHHBIX Ha Pa3BUTHE AMOIMOHAIBHOTO MHTEIJIEKTA, HAaBBIKOB pa3pelieHus KOH(IUKTOB U
aJIaNITUBHBIX MEXaHU3MOB MPEOJI0JICHUS TPYAHOCTEH.

KiroueBble cjioBa: MOJOJbIE CEMBH, CYINPYKECKHE KOH(MIMKTHI, MCHUXOJOTHYECKHE (DaKTOPHI,
COLIMAJIbHBIE CTPECCOPBI, OOLIEHNE, SMOLIMOHATIBHAS PETYJIISALIMSL.

82




ASES I1l. INTERNATIONAL THRACE
SCIENTIFIC RESEARCH CONGRESS
CONGRESS BOOK

INTRODUCTION

Marital and partner conflicts are recognized as pervasive phenomena across societies. While
occasional disagreements are normative, persistent or severe conflicts in young families can adversely
affect relationship satisfaction, psychological health, and family functioning (Peterson & Zill, 1986;
Gottman, 1994). Young families—defined here as couples in the early stages of partnership and often
early parenthood—face unique challenges that distinguish them from longer-established
relationships. These include identity transitions, role renegotiations, financial instability, and
heightened emotional reactivity. Understanding the interplay of social and psychological factors is
essential for both preventing and addressing conflict, especially during a life phase highly sensitive
to stress and adaptation.

Previous research has highlighted a broad range of determinants of marital conflict. Socioeconomic
stress, such as unemployment and financial insecurity, has been linked to increased tension between
partners (Conger et al., 1990). Psychological variables, including attachment insecurity, poor emotion
regulation, and maladaptive communication styles, are also predictive of conflict patterns (Karney &
Bradbury, 1995). Additionally, cultural norms regarding gender roles and family expectations
contribute to conflict when partners hold divergent beliefs (Hofstede, 2001). Despite extensive
literature, there is still a need for integrated research that situates psychological processes within
broader social contexts, particularly in young families facing rapid life changes.

This study aims to fill this gap by examining both social and psychological determinants of conflict
in young families, combining quantitative measures of stress and conflict frequency with qualitative
insights into personal experiences. The central research questions are: (1) What social stressors are
most strongly associated with conflict emergence in young families? (2) How do psychological
factors such as emotional regulation and communication skills contribute to conflict patterns? (3)
How do young couples perceive and navigate sources of conflict in the context of cultural
expectations?

METHODOLOGY

A mixed-methods research design was employed to capture both quantitative relationships between
variables and qualitative narratives about lived experiences. The study was conducted over a six-
month period and involved structured surveys and semi-structured interviews.

Qualitative Themes
Analysis of interview narratives yielded several key themes:

1. “Not Being Heard”: Many participants described conflict as emerging when one or both partners
felt misunderstood or dismissed emotionally.

2. Role Expectations vs. Reality: Conflicts often stemmed from unmet expectations about household
responsibilities, childcare roles, or work—family balance.

3. Cultural Norms and Gender Roles: Some couples noted tension when traditional cultural
expectations clashed with personal beliefs or modern egalitarian values.

4. Communication Breakdowns: Participants frequently mentioned that small disagreements
escalated when communication was hindered by defensiveness, sarcasm, or avoidance.

5. External Stress Amplification: Stress related to work, extended family pressures, and social
comparison through social media were external factors that compounded internal tensions.

ANALYSIS

The results confirm that both social and psychological factors play intertwined roles in the emergence
of conflict within young families. Financial and socioeconomic pressures act as catalysts for stress,
which can trigger or exacerbate relational disagreements. These external stressors are not
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deterministic but influence conflict patterns when they interact with psychological vulnerabilities
such as insecure attachment or poor emotional regulation.

Socioeconomic Stress

Financial strain consistently emerged as a strong predictor of conflict frequency. This finding aligns
with the Family Stress Model, which posits that economic hardship spills over into relational
functioning by increasing negative emotions and reducing resources for effective communication and
support (Conger et al., 1990). Young families often face transitional economic instability—education
debts, beginning careers, and fluctuating income—which can heighten insecurity and frustration
within the relationship.

Communication and Emotional Processes

Communication emerges as a core mediator between external stressors and conflict outcomes.
Destructive communication styles, such as criticism and avoidance, not only correlate with conflict
but also intensify its frequency and severity. According to Gottman’s research, negative
communication patterns are among the strongest predictors of relationship dissolution (Gottman,
1994). Emotional regulation is tightly linked to communication efficacy; partners who struggle to
manage intense emotions may default to maladaptive interaction patterns that fuel conflict escalation.

Attachment Styles

Attachment theory provides a psychological lens through which to interpret conflict behaviors.
Individuals with insecure attachment tendencies tend to view relational stressors as threatening and
may either cling (anxious attachment) or withdraw (avoidant attachment) in conflict situations. These
responses hinder mutual problem solving and increase the likelihood of recurrent conflict cycles.

Cultural and Role Expectations

Qualitative data highlighted the impact of cultural norms and role expectations. Young families
negotiate not only individual desires but also cultural narratives about gender roles, parenting
responsibilities, and community expectations. When partners hold differing beliefs—one partner
endorsing egalitarian task distribution while the other adheres to traditional gender roles—conflict
becomes more likely as these foundational expectations clash.

DISCUSSION

The findings illuminate the complexity of conflict emergence in young families, demonstrating that
it is not attributable to isolated factors but to a constellation of interconnected social and psychological
influences. Importantly, conflict is not inherently maladaptive; rather, the quality of conflict
resolution determines long-term relational outcomes. Constructive conflict that involves active
listening, empathy, and joint problem solving can strengthen relational bonds, whereas recurring
destructive patterns undermine trust and satisfaction.

Implications for Practice
These findings suggest several practical implications:

1. Pre-Marital and Early Family Education: Programs that educate couples on effective
communication, emotional regulation, and adaptive conflict resolution could mitigate conflict
escalation before patterns become entrenched.

2. Financial Counseling and Support: Given the strong association between economic stress and
conflict, interventions that provide financial planning resources or economic support could indirectly
benefit relational functioning.
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3. Therapeutic Approaches Focused on Attachment and Emotion: Couples therapy modalities such
as Emotionally Focused Therapy (EFT) can help partners understand and adjust insecure attachment
patterns that exacerbate conflict.

4. Culturally Sensitive Interventions: Practitioners should recognize how cultural values and role
expectations shape conflict dynamics and tailor interventions that bridge cultural gaps between
partners.

Limitations and Future Directions

Although the study employed a robust mixed-methods design, certain limitations warrant
consideration. The cross-sectional nature of data limits causal inferences; longitudinal studies would
provide clearer insights into how conflict evolves over time. Additionally, self-report measures are
subject to biases; observational data of couple interactions could enrich understanding of real-time
communication dynamics.

Future research might explore the role of digital stressors—such as social media expectations and
online social comparison—as emerging contributors to young couple conflict. Research could also
differentiate conflict patterns across various cultural contexts, given that norms around marriage and
family vary widely across societies.

Conclusion

Conflicts in young families arise from a complex interplay of social stressors and psychological
processes. Economic pressures, communication patterns, emotional regulation abilities, attachment
styles, and cultural expectations jointly shape conflict dynamics. Addressing conflict in young
families requires holistic approaches that consider both external conditions and internal psychological
mechanisms. By fostering effective communication, emotional awareness, and adaptive coping skills,
practitioners and programs can support young couples in transforming conflict into opportunities for
growth and intimacy.
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Abstract

Contemporary crime in Sri Lanka has evolved significantly alongside the country’s shifting economic
structures, political transitions, and social inequalities. This paper examines the transformation of
criminality in Sri Lanka through a Marxist theoretical framework, emphasizing the relationship
between class relations, capital accumulation, and crime. Rather than viewing crime as a product of
individual pathology or moral decline, the study situates criminal behavior within the broader political
economy shaped by capitalism, uneven development, and structural inequality. Drawing on the ideas
of Karl Marx, the analysis conceptualizes crime as both a consequence of material deprivation and a
manifestation of power asymmetries within society. The paper explores how neoliberal economic
reforms, widening income disparities, unemployment, urban marginalization, and consumerist
pressures have contributed to the rise of contemporary crimes such as cybercrime, financial fraud,
organized crime, drug trafficking, and gender-based violence. It further highlights the differential
treatment of crime, where offenses committed by marginalized groups are heavily criminalized, while
elite, corporate, and economic crimes often remain under-addressed or normalized. The study also
critically examines state responses to crime, arguing that punitive and control-oriented approaches
frequently serve to preserve existing class structures rather than address the root socio-economic
causes of criminality. By applying a Marxist perspective, this paper offers a critical understanding of
contemporary crime in Sri Lanka as a structural issue embedded in capitalist relations, and calls for
crime prevention and justice policies that address inequality, exploitation, and social exclusion at
their foundations.

Keywords: Capitalism, Class Inequality, Contemporary Crime, Marxist Criminology, Political
Economy
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DEVELOPMENT OF FLUOROGRAPHENE-CONTAINING RESIN-BASED DENTAL
ADHESIVES
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Ozet

Rezin esasl dental adeziv sistemler, restoratif dis hekimliginde dis dokusu ile kompozit materyaller
arasinda etkin ve uzun omiirlii bir baglantinin saglanmasinda kritik bir role sahiptir. Bununla birlikte,
giincel adeziv sistemlerde kullanilan hidrofilik monomerler; su emilimi ve ¢6ziiniirliik degerlerinin
artmasina bagli olarak hidrolitik degradasyon siireclerini hizlandirabilmekte ve materyalin mekanik
stabilitesini zamanla olumsuz yonde etkileyebilmektedir. Bu baglamda, adeziv matrisin suya kars1
direncini ve yapisal bitiinliigiinii iyilestirebilecek yeni nano-katki yaklagimlarina ihtiyag
duyulmaktadir. Bu ¢alismada, florografen iceren yenilik¢i bir rezin esasli dental adeziv sistemi
gelistirilmis ve florografen katkisinin adezivin hidrolitik ve mekanik performansi iizerindeki etkileri
degerlendirilmistir. Florografen, hidrofobik yapis1 ve yiiksek kimyasal kararliligi nedeniyle
potansiyel bir nano-katki malzemesi olarak tercih edilmistir. Kiirleme performansinin olumsuz
etkilenmemesi amaciyla, literatiir verileri dogrultusunda florografen katki oranlar1 %0,1 ve %0,3
(agirlikca) ile smirlandirilmistir. Calisma kapsaminda florografen icermeyen kontrol adeziv ile
birlikte bu oranlarda florografen iceren 6zgiin formiilasyonlar hazirlanmistir. Elde edilen sonugclar,
florografen katkisinin adeziv sistemlerin hidrolitik performansini olumlu ydnde etkiledigini
gostermistir. Florografen iceren gruplarda, kontrol grubuna kiyasla su emilimi ve ¢oziiniirliik
degerlerinde istatistiksel olarak anlamli diisiisler gdzlenmistir. Ozellikle %0,3 florografen igeren
formiilasyonlarda, suya bagli ¢oziiniirlitk davranisinin belirgin sekilde sinirlandigi tespit edilmistir.
Egme testi sonuglari incelendiginde ise, florografen katkisinin adeziv sistemlerin egme dayanimi ve
elastik modiilii izerinde olumsuz bir etki olugturmadigi; aksine diisiik oranlarda mekanik biitiinliigiin
korundugu veya iyilestigi belirlenmistir. Sonug olarak, florografen katkili rezin esashi dental adeziv
sistemlerin, hidrolitik stabilite ve mekanik performans agisindan geleneksel adeziv sistemlere kiyasla
avantajli Ozellikler sergiledigi ortaya konmustur. Bu bulgular, florografenin dental adeziv
formiilasyonlarinda suya bagli performans kayiplarinin azaltilmasina yonelik umut vadeden bir nano-
katki alternatifi oldugunu gdstermektedir.

Anahtar kelimeler: Dental adeziv, Florografen, Su emilimi, Coziiniirliik, Egme dayanimi
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Abstract

Resin-based dental adhesive systems play a critical role in restorative dentistry by providing an
effective and durable bond between dental tissues and composite restorative materials. However, the
presence of hydrophilic monomers in contemporary adhesive systems may lead to increased water
sorption and solubility, thereby accelerating hydrolytic degradation processes and adversely affecting
the mechanical stability of the material over time. In this context, there is a growing need for novel
nano-filler strategies capable of enhancing the water resistance and structural integrity of adhesive
matrices. In this study, a novel fluorographene-containing resin-based dental adhesive system was
developed, and the effects of fluorographene incorporation on the hydrolytic and mechanical
performance of the adhesive were evaluated. Fluorographene was selected as a potential nano-filler
owing to its hydrophobic nature and high chemical stability. To avoid any adverse effects on curing
performance, fluorographene loading levels were limited to 0.1 wt% and 0.3 wt%, in accordance with
data reported in the literature. Accordingly, original adhesive formulations containing these
fluorographene concentrations were prepared alongside a fluorographene-free control adhesive. The
results demonstrated that fluorographene incorporation positively influenced the hydrolytic
performance of the adhesive systems. Compared to the control group, fluorographene-containing
adhesives exhibited statistically significant reductions in water sorption and solubility values. In
particular, formulations containing 0.3 wt% fluorographene showed a pronounced limitation of
water-related solubility behavior. Flexural test results indicated that fluorographene addition did not
adversely affect the flexural strength or elastic modulus of the adhesive systems; on the contrary,
mechanical integrity was preserved or slightly improved at low filler contents. In conclusion,
fluorographene-containing resin-based dental adhesive systems exhibited advantageous properties in
terms of hydrolytic stability and mechanical performance when compared to conventional adhesive
systems. These findings suggest that fluorographene represents a promising nano-filler alternative for
reducing water-related performance degradation in dental adhesive formulations..

Keywords: Dental adhesive, Fluorographene, Water sorption, Solubility, Flexural strength
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Abstract

Purpose: In this study, the effect of the Magnetic Abrasive Finishing (MAF) approach on surface
quality was investigated on flat surfaces of AISI 304 austenitic stainless steel; the effects of different
abrasive powder types and grit sizes on the average surface roughness (Ra) were comparatively
evaluated. The novelty of the study lies in addressing MAF as a finishing method that can be an
alternative to grinding and in experimentally demonstrating parameter optimization. Method:
Experiments were carried out using an AISI 304 plate with dimensions of 250 % 250 x 2 mm. In the
MATF setup, 12 magnets, a 2 mm working gap, a rotational speed of 362 rpm, and a processing time
of 30 min were applied; since wobbling/scratching and overheating were observed under the initially
tested conditions of 500 rpm and 60 min, the parameters were revised. In the experiments, 100 um
Fe was kept constant as the magnetic powder, while Al2Os, SiC, and B4C abrasive powders were
tested at grit sizes of 50-100-150 um. Results: In single-combination experiments, Ra values
changed significantly depending on abrasive type and grit size. The lowest Ra value was obtained as
0.12 pm with B4C (150 pm) (N-9). The highest Ra value was 0.38 pm with Al.Os (50 um) (N-1). For
SiC, the best result was achieved at 150 pm grit size with an Ra of 0.15 um. The general trend
indicated that surface improvement performance increased in the order of B.«C > SiC > AlO:.
Conclusion: The MAF technique demonstrates the capacity to enhance the micro-scale surface
characteristics of flat AISI 304 surfaces, contingent upon the selection of suitable parameters;
specifically, the utilization of high-hardness abrasives, exemplified by B4C, can lead to a substantial
reduction in Ra values. These findings indicate that MAF may serve as a viable alternative or
supplementary approach to conventional grinding and polishing methods within the context of
precision surface finishing.

Keywords: MAF, AISI 304, Surface roughness, Abrasive powder.

1. INTRODUCTION

After machining (material removal), advanced surface-finishing methods are needed to eliminate the
roughness formed on the surface and to provide a bright/reflective appearance. In conventional
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methods (e.g., grinding), high cutting forces may cause surface cracks and residual stresses; in
contrast, abrasive finishing methods can improve surface quality with less damage when properly
selected. Precision manufacturing, particularly within the aerospace, space, and medical sectors,
allows for the creation of highly refined surfaces through the removal of material at the micro- or
nano-scale. Magnetic Abrasive Finishing (MAF) is a contemporary method that employs a magnetic
field to control abrasive powders, thereby facilitating precise polishing on components characterized
by intricate geometries. The operational principle involves a mixture of iron powders and hard
abrasive grains; when subjected to a magnetic field, this mixture functions as a flexible "brush,"
effecting surface smoothing via multipoint micro-cutting. MAF can be successfully applied to the
inner and outer surfaces of cylindrical parts, planar regions, and irregular (free form) surfaces. Studies
show that this method can increase surface brightness by up to three times compared to conventional
methods and significantly improve reflectance values. The capacity to diminish surface roughness
(Ra) to the micrometer scale is achievable across a broad spectrum of materials, encompassing
stainless steels, ceramics, superalloys, and brass. MAF presents a compelling alternative to traditional
grinding methods, yielding smoother surfaces characterized by enhanced reflectivity and reduced
damage. Following the application of cutting forces and material removal, machined surfaces are
susceptible to the development of roughness and permanent residual stresses, potentially induced by
cracking or tearing. Elevated surface quality and gloss are of paramount importance in sectors such
as space exploration, aerospace engineering, and medical technology. Abrasive finishing involves
removing material at the micro or nano level, which is useful for delicate surfaces. When used
correctly, abrasive techniques can improve surface quality while causing less damage. However,
conventional grinding has a downside. Small, hard abrasive particles can get stuck in a softer surface,
removing material. If this process continues for a long time, it can lead to surface damage. A magnetic
field is generated using a magnet/electromagnet; a mixture of ferromagnetic (Fe) and abrasive
powders behaves like a “flexible brush” within the field. Sharp and hard abrasive grains scratch the
surface at the micro-scale and polish it through a multipoint cutting effect. It can be applied to
cylindrical inner/outer surfaces and planar/free-form surfaces. In its simplest form, this method can
be considered a flexible sanding/polishing system controlled by magnetic force. Two types of
powders are mixed. The first is iron (Fe) powder that responds to the magnetic field; the second is
hard abrasive powder that performs material removal (e.g., diamond, silicon carbide, or aluminum
oxide). In MAFT, when the magnets (or coils) are activated, the magnetic field holds the abrasive
powders together, and the particles align between the magnet and the workpiece to form a flexible,
brush like structure. Unlike rigid grinding wheels, this “magnetic brush” is flexible. It conforms to
the workpiece surface and rotates while applying pressure to the surface. The distance between the
magnet and the workpiece (e.g., 1 mm) determines the normal force/pressing capability of the brush.
The smaller the particles, the more sensitive and smoother the resulting surface can be. MAF
combines magnetic control with mechanical abrasion to achieve surface precision and gloss that
conventional methods often cannot reach. Magnetic Abrasive Finishing (MAF) is an emerging
method that provides high surface quality by removing material at the micro-scale using magnetic
and abrasive particles under a magnetic field. Compared to conventional grinding, it produces less
deformation on the surface and helps prevent microcracks. In grinding (including polishing-based
grinding), abrasives are fixed, whereas in MAF they are free and can be guided/controlled.
Experimental results in national and international studies indicate that MAF can be an alternative to
grinding. It is particularly effective for fine finishing of complex geometries. Using powders such as
SiC and AlOs at small particle sizes improves brightness and surface quality. MAF also offers
advantages as an environmentally friendly process that is not harmful to human health. This study
highlights Magnetic Abrasive Finishing (MAF) as a solution to prevent surface degradation caused
by high temperatures in conventional machining. In the literature, there is no direct comparison
between vertical surface grinding and MAF. Therefore, the project provides an original contribution
by demonstrating the superiority of MAF as an alternative to grinding. Moreover, addressing process
parameters in a comprehensive manner offers an important perspective for new product development
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and surface-improvement technologies. The project is also original in presenting a scientific and
technology-based approach aligned with sustainable manufacturing and innovative industrial
applications.

2. MATERIALS AND METHODS

At the initial stage, the experimental work was planned to be conducted using AISI 1040 steel, and
the project proposal was structured accordingly. However, since AISI 1040 exhibits magnetic
behavior, it was deemed unsuitable for the intended applications of the study particularly in systems
requiring electromagnetic compatibility (EMC) and therefore the experimental work was not
continued with this material. This situation highlighted the importance of technical suitability in
material selection and necessitated a revision of the project plan. Accordingly, the experimental
procedure was restructured based on AISI 304 stainless steel, which is non-magnetic and
distinguished by its corrosion resistance. In line with this change in material, the experimental
parameters and measurement strategies were also updated.

In the project proposal, a four-magnet holder/fixture was designed to be used during the experiments,
and the technical drawings of this fixture were provided as an appendix to the report. The fixture was
planned to be manufactured from polyethylene to ensure impact and wear resistance. However, during
budget preparation, a significant increase occurred in polyethylene unit prices due to market
conditions. This led to budget overruns and rendered manufacturing the fixture with the proposed
material economically unfeasible. Consequently, the planned fixture production was abandoned, and
an alternative solution was pursued. In addition, because the magnetic field generated by four magnets
was found to be insufficient, it was decided to use twelve magnets. A pre-existing fixture capable of
accommodating 12 magnets, previously manufactured within the scope of a master’s thesis
supervised by our project advisor, was selected for use in this project after technical suitability
evaluations. This existing fixture met the objectives and operating conditions of the experiments,
enabling the experimental work to proceed without interruption and without additional cost.

In the proposal, 100 um Fe:Os3 (iron oxide) powder was specified for the experiments, based on its
suitability for investigating magnetic-field-related effects. During implementation, however,
considering procurement conditions and cost, it was observed that high-purity elemental iron (Fe)
powder with the same particle size could be supplied more economically from Nanokar. Following a
literature review and preliminary assessments, the magnetic properties of elemental Fe powder were
determined to be higher than those of Fe2Os and therefore the material choice was updated. Replacing
Fe:0s; with elemental Fe powder not only supported the budget economically but also enabled
stronger magnetic interactions in the experiments. This change was implemented without affecting
the project objectives, and the scientific validity of the experimental method was maintained. All
evaluations regarding this material change were carried out under the guidance of the supervising
faculty members, and their approval was obtained.

In the proposal, the distance between the magnet and the workpiece (plate) was set to 6 mm, and the
experiments were initiated accordingly. However, experimental observations showed that this
distance did not generate sufficient magnetic influence during the polishing process, resulting in a
weak interaction between the magnet and the workpiece. Consequently, the desired improvement in
surface quality could not be achieved. To address this technical limitation, the relevant literature was
re-examined and similar studies were reviewed. These studies indicated that the magnet workpiece
distance is a critical parameter governing the effectiveness of the magnetic force. The literature
generally reports an optimum range of 1-3 mm, and particularly highlights 2 mm as producing
effective outcomes. Based on these scientific findings, the magnet workpiece distance in this project
was revised to 2 mm. Subsequent experiments confirmed a significant increase in polishing
performance, and the efficiency of the magnetic field acting on the workpiece improved accordingly.
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In this context, to investigate the functional use of B4C in surface finishing, it was included in the
present project as an additional experimental parameter. Accordingly, the abrasion experiments that
were initially planned to use only Al:Os and SiC powders were expanded by adding B4C as an
additional abrasive type. This allowed a more comprehensive evaluation of the effects of different
abrasive materials on surface quality. Following this change and expansion of parameters, the
experimental plans were updated and new parametric tables were prepared according to powder type.
Additionally, to strengthen the likelihood of identifying improved outcomes, extra experimental
conditions were introduced; specifically, BsC powders with particle sizes of 50 um, 100 pm, and 150
um were selected as additional parameters.

Experimental studies were performed to determine the optimum processing parameters for machining
flat surfaces using the Magnetic Abrasive Finishing (MAF) method. In the first phase, the effects of
the applied process parameters on the surface roughness of the workpiece were investigated. The
applied method is based on directing abrasive particles toward the surface under the influence of a
magnetic field. Initially, the experiments were conducted at a rotational speed of 500 rpm for a
duration of 60 minutes. Nevertheless, this speed resulted in runout and wobbling, indicative of
unstable rotation within the system. Consequently, to maintain both operational safety and
experimental stability, the rotational speed was decreased to 362 rpm. Furthermore, significant
heating was observed in the fixture material throughout the 60 minute process. To mitigate potential
negative impacts on magnet performance and ensure experimental safety, the processing time was
subsequently shortened to 30 minutes. Within the experimental framework, the particle size of the
iron powder was maintained at a constant value, thereby facilitating the isolated assessment of the
effects of various abrasive powders (Al20s, SiC, and B4C) on surface roughness. This methodology
allowed for a more precise determination of the influence of abrasive type on surface quality.

Milhtec 4T 10W40 was determined to be the more suitable choice: it provides a thicker lubricating
film under high friction, better maintains viscosity as temperature increases, and contains anti-wear
and extreme-pressure (EP) additives. SAE 30 may be adequate for simple machinery; however, it
does not provide sufficient performance in applications such as magnetic abrasive finishing, where
the balance between temperature and friction is critical. In addition, to enhance magnetic
responsiveness, pure Fe powder was used, since Fe:0Os powder weakens the magnetic effect;
elemental iron is also more cost-effective than iron oxide powder.

Preliminary tests showed that when SAE 30 oil was added, low viscosity was observed, and as the
friction duration increased (over 30 min), the oil’s binder-like ability to retain micron-scale powders
diminished. Based on these preliminary findings, Milhtec 4T 10W40 oil was selected.

For surface preparation of AISI 304 stainless steel, it was initially intended to apply surface grinding.
However, the grinding equipment available uses a magnetic table, which restricted the applicability
of this method. Multiple industrial facilities were visited; nevertheless, the workpiece would need to
be seated on the magnetic table through a specially designed fixture. Due to budget limitations, a
polishing approach was selected instead, approximating the effect of grinding. Under these
conditions, a very light surface sanding/deburring operation was applied for 30 min. Moreover,
considering that the grinding machine could remove material in an unstable and insufficiently precise
manner, a polishing device with an Al-Os abrasive disc was used.

Because AISI 304 stainless steel is not ferromagnetic (i.e., it cannot be held by a magnetic field),
sufficient contact could not be established between the grinding wheel and the material, which
adversely affected the effectiveness of surface processing. By contrast, magnetic materials such as
AISI 1040 steel, which belongs to the carbon steels group, can operate compatibly with magnetic
tables. Consequently, polishing, or buffing, was employed as an alternative surface preparation
technique, given this technical constraint. This method not only eliminates minor burrs and surface
imperfections but also enhances surface finish by diminishing roughness and yielding a more
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luminous, smoother, and visually appealing result. An aluminum oxide based flap disc, measuring @
115 x 22 mm, served as the abrasive tool in this procedure. Flap discs are advantageous due to their
multi-layer abrasive composition, which facilitates flexibility and effective surface conformity.
Furthermore, aluminum oxide, a high-hardness abrasive, demonstrates efficacy when working with
challenging materials, including stainless steels. Thus, the surface quality initially intended through
grinding was successfully attained through polishing.

In this study, AISI 304 austenitic stainless steel was employed, as it can be easily cut and is widely
used in industrial, architectural, and transportation applications. This material is common across many
manufacturing sectors. The machinability of AISI 304 is lower than that of many carbon steels.
Standard austenitic steels such as AISI 304 can be machined effectively at low speeds and heavy
feeds, using hard and sharp cutting tools together with coolant [1]. The machinability of AISI 304L
is slightly better than that of AISI 304; the absence of chromium carbides is considered a key reason
for its improved machinability [2].

Demirel and Caydas reported that a flexible, brush-like structure was formed during processing. The
amount of light deviation from the specular reflection angle depends strongly on the surface
roughness of the specimens. As surface roughness increases, reflections become progressively more
diffuse and the surface appears matte. Percent reflectance is measured as the ratio of the light reflected
from the test specimen to that reflected from a reference material. Using a UV-3600
spectrophotometer with an 8° incident angle at a wavelength of 200 nm, the reflectance increased
from 3% before abrasive-assisted processing to 15.22% after magnetic abrasive finishing (MAF). In
the evaluation, reflectance values rather than gloss were taken as the primary metric. They further
concluded that the reflectance increased as the post MAF surface roughness (Ra) decreased [3].

Song et al. demonstrated the removal of surface irregularities on a Ti-6Al-4V alloy flat surface using
the MAF method for 30 min with a diamond + Fe powder mixture. The working gap was set to 1 mm,
and the rotational speed was varied between 1250 and 2000 rpm. The roughness values decreased to
Ra=10.153 um at 2000 rpm and Ra =0.117 pm at 1250 rpm. A reduction in surface roughness with
increasing rotational speed was observed. Comparison of the surface morphology of Ti-6Al-4V
before and after MAI using AFM images indicated that MAI can effectively improve the surface
quality of Ti-6Al-4V [4].

Mori et al. employed ~100 um ferromagnetic abrasive powders (iron, Fe, and Al:Os) in the MAF
process to reduce surface roughness and achieve polishing. After 30 min of polishing, material
removal on the order of micrometers was obtained, and the method was reported to be effective [5].

In the study by Mulik and Pandey, a mechanically mixed SiC (silicon carbide) and Fe powder system
was used in MAF. Fe particles are necessary to generate the magnetic field, while SiC serves as the
abrasive; the magnetic field retains the SiC particles within the finishing zone, thereby enhancing the
polishing performance [6].

Lin et al. performed a two-stage MAF procedure (coarse followed by fine finishing) on SUS 304
stainless steel. The Rmax value of SUS 304 decreased from 2.670 um before MAF to 0.158 um after
the first stage and further to 0.102 pm after the second stage. Their results indicated that abrasive
wear induced by MAF improved the surface quality [7].

Kang et al. processed AISI 304 austenitic stainless steel specimens with dimensions ©@1.27 x @1.06
x 100 mm for 20 min. In a bipolar system operating at 3000 rpm, deep scratches were observed due
to the centrifugal force. They also noted that 304 stainless steel exhibits good machinability [8].

Elemental iron (Fe) powder (100 um) was used to provide sufficient magnetic responsiveness. As
abrasive media, aluminum oxide (Al2Os), silicon carbide (SiC), and boron carbide (B4+C) powders
with particle sizes of 50 pm, 100 um, and 150 pum, respectively, were employed. Two lubricants were
selected and evaluated SAE 30 and Milhtec 4T 10W40. In the Magnetic Abrasive Finishing (MAF)
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process, carrier fluids are utilized to enhance the effectiveness of abrasive particles and to optimize
surface quality. In this context, glycerin is preferred due to the following functions and advantages.

Owing to its high viscosity, glycerin helps abrasive particles adhere to the surface. This promotes
stable particle motion on the workpiece and enables controlled material removal. When lower-
viscosity fluids are used, particles may disperse irregularly, leading to uncontrolled abrasion on the
surface. Glycerin supports a homogeneous particle distribution. Therefore, the interaction of each
particle with the surface is more uniform, which enables smoother, track-free micro /nano scale
finishing. This stable distribution is especially important for components with micro-scale features.
By keeping friction at a suitable level, glycerin helps to reduce excessive wear on both the workpiece
and the abrasive particles. This not only lowers the chance of damaging the workpiece but also helps
abrasives stay effective for longer during processing. Local temperature increases during MAF can
negatively affect surface quality. Glycerin's heat-transfer properties facilitate temperature regulation,
thus mitigating the potential for thermal distortion. Chemical compatibility and stability are also
significant; glycerin's near-neutral pH and relative inertness prevent chemical reactions with the
workpiece material during processing. Consequently, the risk of corrosion is diminished, particularly
for materials like stainless steels (e.g., SS 316L and SS 304) and ceramics.

Glycerin offers mechanical and thermal control in MAF, while also improving surface quality by
increasing abrasive efficiency. In this investigation, glycerin sourced from the chemistry group was
combined with engine oil at a specific ratio and employed to bind the abrasive and magnetic powders.
For flat-surface processing by Magnetic Abrasive Finishing (MAF), magnets with a magnetic flux
density of 0.50 Tesla and dimensions of @50 x 10 mm were selected. The main body of the holding
fixture used in the experimental setup was designed with a diameter of 270 mm and a thickness of 30
mm. To prevent leakage of the process mixture containing specified proportions of elemental iron
powder and abrasive powder an annular rim was machined on the underside of the fixture with a
depth of 1 mm and a width of 5 mm (Figure 1). A total of 12 magnets were placed circumferentially
at equal angular intervals in the experimental setup, and the magnet-to-base surface distance was set
to 2 mm. The overall height of the fixture (body + handle) was 165 mm. To secure the magnets and
to prevent direct contact between the magnetic powders and the magnet surfaces, a protective cover
made of polyethylene was used. This cover had the same diameter as the body (270 mm) and a
thickness of 10 mm. During assembly, six cylindrical-head stainless bolts (chromium—nickel plated),
each sized M10 x 25 mm, were used (Figure 1). These structural features were intended to provide a
stable and controlled magnetic field during MAF, while improving the stability of the abrasive
medium and the repeatability of the process on the workpiece.

The Magnetic Abrasive Finishing experiments on flat surfaces were carried out at Kale Machinery &
Mold Manufacturing Industry (Kayseri, Tiirkiye) using a LAGUNA UE-712 A / 180 mm radial
drilling machine (Figure 1). It was observed that the powder mixture tended to accumulate at the
center.
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Figure 1. Experimental setup for the Magnetic Abrasive Finishing (MAF) tests on flat surfaces

The magnet holding fixture was positioned above the workpiece with a constant 2 mm working gap,
and the Magnetic Abrasive Finishing (MAF) process was applied to the AISI 304 plate surfaces at a
rotational speed of 500 rpm for 60 min. During processing, the fixture rotated in place over the surface
to achieve a brighter finish. However, trials conducted at this speed exhibited wobbling (unstable
rotation), and severe scratches were observed on the surface; therefore, the desired surface quality
could not be achieved. To ensure operational safety and experimental stability, the rotational speed
was reduced to 362 rpm. At 500 rpm, particularly in a precision process such as MAF, the surface
roughness (Ra) tends to be higher, whereas at approximately 300 rpm the surface becomes smoother
(lower Ra). At high speeds (e.g., 500 rpm), the magnetic brush effect weakens; the abrasive and
magnetic particles are dispersed by centrifugal forces, reducing homogeneous contact with the
surface. As a result, irregular abrasion occurs and Ra increases (poorer surface quality). In general,
MATF yields optimum results within approximately 250—400 rpm. Higher speeds may deteriorate
system balance and induce micro wobbling, leaving irregular micro-tracks on the workpiece surface.
Additionally, friction related heating increases, which may cause surface degradation and oxidation,
especially in stainless steels. Therefore, when the objective is to obtain a brighter and smoother
surface, approximately 300 rpm provides better results than 500 rpm. It was determined that
significant heating occurred in the fixture material during the 60 min processing time, which was
further aggravated by the insufficient viscosity of the SAE 30 lubricant (Figure 2). To prevent adverse
effects on magnet performance and experimental safety, the processing time was reduced to 30 min.
In the experimental matrix, the particle size of the iron powder was kept constant. Thus, the effects
of different abrasive powders (e.g., Al2Os, SiC, and B4C) on surface roughness could be evaluated in
an isolated manner. This approach enabled a clearer assessment of the influence of abrasive type on
surface quality.
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Figure 2. Melting of the polyethylene fixture material during the MAF process

Following the melting of the polyethylene material, the component was repaired on a lathe (Figure
3).
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Figure 3. Repair of the component on a lathe

As a result of using the Milhtec 4T 10W-40 engine oil assisted powder mixture, a thin lubricating oil
film was observed to form on the workpiece surface. This film partially hindered the direct contact
between the abrasive particles and the workpiece, thereby reducing frictional forces. Consequently,
the abrasive action proceeded in a more controlled manner and potential micro-scale surface damage
was mitigated. Overall, the surface integrity was preserved and a noticeable improvement in the
optical gloss of the surface was achieved. The oil-assisted mixture forms a tribological protective
layer on the surface, acting as a buffer zone between the material and the abrasives. By limiting micro
scale plastic deformation, this film contributes to a reduction in surface roughness. The use of
additives such as engine oil in the MAF process improves the rheological (flow) behavior of the
abrasive medium, enabling a more stable and effective particle surface interaction (Figure 4).
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Figure 4. Polished condition of the material

Grinding serves as a preparatory step for establishing or correcting surface geometry, whereas
polishing is a finishing operation applied to enhance surface quality and achieve an aesthetic
appearance. In this context, grinding is considered a coarse surface correction and shaping process,
while polishing provides final surface improvement and gloss enhancement. These two processes are
complementary and are often used together in applications requiring high surface quality, such as
mold manufacturing, biomedical implant production, aerospace components, and optical part
fabrication.

Within the scope of the surface finishing studies, the worktable of the grinding machine was
magnetic; therefore, the non-magnetic AISI 304 austenitic stainless steel workpiece could not be fixed
securely to the table surface. This limitation prevented the stable application of the grinding operation.
Consequently, as an alternative approach to reduce surface roughness and obtain high gloss, a
grinding abrasive was used during the polishing process, and the required surface quality was
achieved (Figure 5).

- Y

‘0%00"

Flap Disc Aluminum Oxide

Figure S. Polishing device and abrasive disc

For the preliminary trials of the Magnetic Abrasive Finishing (MAF) method, four magnets were
initially placed inside the fixture. It was observed that the magnetic field was insufficient and, under
the influence of centrifugal force, the powder mixture was dispersed. Therefore, twelve magnets were
used to increase the magnetic field strength. The processing time was reduced from 60 min to 30 min,
since excessive scratching occurred at 60 min. At 500 rpm, the number of scratches increased and the
workpiece was deformed. For these reasons, all experiments were conducted at 362 rpm for 30 min
using an abrasive medium consisting of abrasive and magnetic powders with Milhtec 4T 10W-40
engine oil and glycerin additives.

Table 1. Comparison of synthetic oils
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Feature Milhtec 4T 10W-40 SAE 30

Viscosity type Multi-grade — 10W (cold) / 40 | Single-grade — SAE 30 only
(hot)

Temperature stability Higher — maintains its fluidity as | Medium — thins at  high
it heats up temperature

Additive technology More advanced — formulated for | Simpler — lower additive level
motorcycles

Resistance  to  high | Better (especially due to 40 | Medium — may be weak under

friction viscosity) excessive friction
Cooling/lubrication More balanced Low
balance

Milhtec 4T 10W-40 oil is a much more appropriate choice. It provides a thicker, more stable
lubricating film under high-friction conditions, which improves surface protection and reduces the
risk of scuffing and wear. As temperature rises, it retains its viscosity more effectively than single-
grade oils, helping maintain consistent lubrication and reducing the likelihood of excessive thinning
at elevated operating temperatures. In addition, Milhtec 4T 10W-40 contains functional additive
packages, including anti-wear additives and extreme pressure (EP) additives, which enhance
protection under high load and boundary/mixed lubrication regimes. These additives support better
load-carrying capacity and improve overall tribological performance, especially in applications where
contact pressures and frictional heating can be significant. SAE 30 may be suitable for simple
machinery operating under relatively steady, moderate conditions. However, in sensitive processes
such as magnetic abrasive finishing where the balance between temperature, friction, and lubrication
is critical SAE 30 typically cannot deliver sufficient performance. Its single-grade nature and
comparatively simpler additive system may lead to reduced film stability, greater viscosity loss at
higher temperatures, and less reliable protection in demanding, precision surface finishing conditions.

The preliminary trials indicated that the parameters initially proposed in the project were not suitable.
At the first stage, a rotational speed of 500 rpm caused wobbling of the workpiece. In addition, due
to the 60 min processing time and the low-viscosity lubricant (SAE 30), an insufficient oil film formed
on the surface. Under these conditions, the polyethylene fixture melted, adhered to the work plate,
and deformation occurred. To eliminate these problems, the rotational speed was reduced to 362 rpm,
and the processing time was shortened to 30 min. Moreover, a higher-viscosity engine oil (Milhtec
4T 10W-40) was selected to form a thicker and more stable lubricating film, thereby preventing
excessive surface temperature rise. Because the magnetic field intensity was inadequate, the
originally proposed number of magnets (4) was insufficient and was increased to 12. In addition, the
magnet-to-workpiece distance was reduced from 6 mm to 2 mm, which increased the amount of
micron-sized powder collected by the magnets from the surface. These optimizations improved the
effectiveness of micron-scale powder attraction from the surface.

During the experiments, it was observed that the powder-attraction capacity of iron oxide (Fe20s)
under a magnetic field was lower than that of elemental iron (Fe) powder. Accordingly, when
elemental Fe powder was used, a larger amount of abrasive powder was attracted from the surface.
This observation was confirmed by comparing the collected powder masses after processing. In
addition, AL:Os (aluminum oxide) powders were found to cause surface pits (indentations), whereas
SiC (silicon carbide) powders produced pronounced scratches on the surface. In contrast, the
processes performed with boron carbide (B4C) resulted in lower surface roughness (Ra) values
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compared with Al-Os and SiC (Table 2 and 3). In the MAF experimental design, the particle size of
the iron (Fe) powder was kept constant, and the effects of different abrasive powders on surface
roughness were evaluated accordingly.

Table 2. Experimental parameters for the MAF process (single-combination; A)

Experiment | Magnetic powder | Abrasive powder to | Milhtec 4T | Glycerin
No. (A) content in the | be added (B) content | 10W40 content | content in the
mixture (%) in the mixture (%) in the mixture | mixture (%)
(“0)
N-1-9 50 30 10 10
Table 3. Experimental parameters for the MAF process (single-combination; A)
Test | Number | Magnet Processing | Rotational | Magnetic | Magnetic | Abrasive | Abrasive | Average
No. | of workpiece | time speed powder | powder | powder | size Ra
ts | dist . A i B
z;zclg)ne S ( Illf nzll)nce (min) (rpm) (A) size (B) (B) (um)
A
(nm) (A) (um) | (um) (um)
55

N-1 |12 2 30 362 Fe 100 ALOs 50 0.38
N-2 |12 2 30 362 Fe 100 AlO; 100 0.19
N-3 | 12 2 30 362 Fe 100 AlLOs 150 0.18
N4 |12 2 30 362 Fe 100 SiC 50 0.21
N-5 | 12 2 30 362 Fe 100 SiC 100 0.17
N-6 |12 2 30 362 Fe 100 SiC 150 0.15
N-7 | 12 2 30 362 Fe 100 B4«C 50 0.19
N-8 |12 2 30 362 Fe 100 B4C 100 0.15
N-9 | 12 2 30 362 Fe 100 B.C 150 0.12

In the single-combination experiments, the best (lowest) surface roughness was obtained in N-9 (Ra
= 0.12 um), whereas the worst (highest) value was recorded in N-1 (Ra = 0.38 pm). These results
indicate that boron carbide (B4«C) provides a more effective abrasive/finishing behavior than
aluminum oxide (Al:Os) under the same processing conditions. Based on the table, the surface
roughness (Ra) values can be compared as follows:
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. ALOs (Alumina):
50 pum — 0.38 pum
100 pum — 0.19 pm
150 pm — 0.18 pm

. SiC (Silicon carbide):
50 pm — 0.21 pm
100 pum — 0.17 pm
150 pm — 0.15 pm

. B.C (Boron carbide):
50 pum — 0.19 pum
100 pm — 0.15 pm

150 pm — 0.12 pm

The lowest Ra value (0.12 pm) was achieved using B«C powder with a particle size of 150 pm,
suggesting that the higher hardness of boron carbide enables more effective surface leveling and
polishing. SiC also exhibited strong performance (minimum Ra = 0.15 um), yielding consistently
lower Ra values than ALOs.

AlLOs produced the highest Ra value (0.38 um), indicating comparatively weaker finishing
performance in terms of surface quality. Within this experimental set, the abrasive that produced the
best surface roughness was B4C (boron carbide), particularly at a particle size of 150 pm. The
combined use of Al.Os and SiC powders may provide certain advantages; however, it also introduces
several disadvantages. First, because these two abrasives exhibit different hardness levels, brittleness,
and material removal characteristics, achieving uniform and homogeneous abrasion across the surface
becomes more difficult during processing. Due to the more aggressive and sharp nature of SiC,
excessive material removal may occur, which can lead to microstructural damage and subsurface
deformation in the workpiece. In addition, if the ALl.Os particle size is selected to be larger than that
of SiC, the polishing (burnishing) effect may weaken and the targeted surface gloss may not be
achieved. Moreover, because the two powders may have different particle sizes and densities, the
mixture can be prone to segregation during processing. This may result in over-abrasion in some
regions and insufficient abrasion in others, leading to inconsistencies in surface quality. On the other
hand, the aggressive abrasive behavior of SiC can accelerate wear of the carrier fixture, holders, and
machine components, thereby shortening equipment lifetime and increasing maintenance costs.
Finally, if a homogeneous surface cannot be obtained, the processing time may need to be extended
to reach the desired quality, which negatively affects production efficiency. Since the results obtained
with three abrasive powder combinations were not satisfactory, boron carbide (B4C) was not included
in the triple-mixture trials. The main inference drawn from this outcome is that binary combinations
tend to yield more favorable results than ternary combinations under the investigated conditions. For
the polishing trials, the total mass of each experimental mixture will be precisely measured as 100 g
using an analytical balance. The objective is to ensure that the lubricant content is sufficiently high
so that, after mechanical mixing with the powders, the mixture does not scatter under high rotational
speed. This approach is intended to enhance the surface quality of the polished plates and to enable a
clearer assessment of the surface improvement ratio.

3. EXPERIMENTAL RESULTS

B4C (green line) produced the lowest Ra values overall. The best surface quality was achieved at a
150 pum particle size, yielding an Ra of 0.12 pum. SiC (blue line) provided moderately good
performance, producing better results than Al.Os but remaining less effective than B4C. Al2Os (yellow
line) resulted in the highest Ra values, particularly at the 50 um particle size (Ra = 0.38 um),
corresponding to the poorest surface quality. Overall conclusion: The smoothest surface was obtained
using B4C, whereas the highest roughness was observed with Al>Os (Figure 6).
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The reference surface (i.e., the untreated plate) exhibits the roughest and most irregular morphology
compared with all processed specimens. Large particles, surface protrusions, and cavities are clearly
visible, which can be attributed to residual oxides, micro-porosity, and machining traces remaining
after manufacturing or prior processing. The surface topography is highly heterogeneous, containing
both macro-scale asperities and micro-scale pits, consistent with a relatively high Ra value.

Average Surface Roughness (Ral vs, Powder Sae

Average Ra [pm.

Figure 6. Effect of abrasive powder type and particle size on surface roughness (Ra)

No clear linear orientation or regular pattern is observed; instead, the surface shows a distinctly
granular/rough texture, confirming that Magnetic Abrasive Finishing (MAF) was not applied. The
general trend indicates that surface quality improves as powder particle size increases. Overall, the
findings are in excellent agreement with the tabulated roughness data, clearly confirming the
performance ranking of abrasive powders as B4«C > SiC > Al:Os. In summary, the reference surface
is the most irregular and rough (highest initial Ra), whereas the processed specimens display more
uniform, linearly textured surfaces with oxide residues and particulate features largely removed.
These observations demonstrate that the MAF method significantly improves surface quality, and the
image provides clear visual evidence of its ability to reduce surface roughness.

4. CONCLUSIONS

The Magnetic Abrasive Finishing (MAF) method significantly reduced surface roughness compared
with the reference surface. While the reference surface was coarse, heterogeneous, and oxidized, the
processed surfaces exhibited a more linear and homogeneous morphology. Abrasive powder type and
particle size played a critical role in determining surface quality. Boron carbide (B4C), due to its high
hardness and sharp cutting ability, produced the lowest roughness value (Ra = 0.12 um) at a particle
size of 150 um. Silicon carbide (SiC) provided moderately good results; the best SiC condition was
achieved at 150 um with Ra=0.15 pm. Alumina (Al2Os) produced the highest roughness values due
to its relatively lower hardness, with the worst condition observed at 50 um (Ra = 0.38 pm). In
general, surface quality improved with increasing particle size; thus, 150 um powders yielded lower
roughness values than 50 pum powders. AlOs 50 pm (N-1) produced the poorest surface,
characterized by deep grooves and pits. BsC > SiC > Al.Os. The MAF method is highly effective for
surface improvement, and the most favorable condition in this study was obtained using B4C with a
particle size of 150 um.

The preliminary experiments revealed that the initially proposed parameters were not appropriate. At
the initial stage, a rotational speed of 500 rpm caused wobbling of the workpiece; moreover, due to
the 60 min processing time and the use of a low viscosity lubricant (SAE 30), an insufficient oil film
formed on the surface. Under these conditions, the polyethylene fixture melted, adhered to the work
plate, and deformation occurred. To mitigate these issues, the rotational speed was reduced to 362
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rpm and the processing time was shortened to 30 min. In addition, a higher-viscosity engine oil
(Milhtec 4T 10W40) was selected to form a thicker and more stable lubricating film, thereby
preventing excessive temperature increase at the surface. Due to insufficient magnetic field intensity,
the originally proposed number of magnets (4) was inadequate and was increased to 12. Furthermore,
the magnet-to-workpiece distance was reduced from 6 mm to 2 mm, increasing the amount of micron-
scale powder attracted from the surface. These optimizations enabled more effective micron-powder
attraction during processing.

During the experiments, it was observed that the powder-attraction capability of iron oxide (Fe20s)
under a magnetic field was lower than that of elemental iron (Fe) powder. Accordingly, when
elemental Fe was used, a larger amount of abrasive powder was attracted from the surface. This was
confirmed by comparing the collected powder masses after processing. In addition, AL.Os powders
were found to produce pits/indentations on the surface, while SiC powders generated distinct
scratches. In contrast, the use of B4C resulted in lower Ra values than those obtained with Al.Os and
SiC. These findings demonstrate that abrasive powder selection directly influences both surface
quality and the powder attraction capacity under a magnetic field.
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