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ABSTRACT

With the change and transformation in the field of technology, products and applications
such as digitalization, artificial intelligence technologies, internet and robot machines
have begun to show their effects in every aspect of our lives. One of the areas where the
effects of technological developments are seen is working life. These technological
advances have brought about many changes in working life. Change in organizational
structures, digitalization in the workforce, improvement in service conditions, increase
in productivity, speed in communication, labor saving are the first effects of digital
transformation. Digital transformation may contain some opportunities but also threats.
In particular, the concern that unemployment will increase as a result of technological
progress, that many valid professions and skills will disappear, and that new job groups
will be formed creates anxiety and anxiety among employees. It is evaluated that this
anxiety and anxiety may affect the level of success, performance and motivation of the
employee. The purpose of this study; The aim is to determine the relationship between
digital transformation and employee motivation and to determine employees'
perceptions and motivation levels towards digital technologies according to their
demographic characteristics. The research was conducted for 166 employees at Dedas
company operating in Sirnak province. Survey technique was used in data collection, and
the data obtained was analyzed with the SPSS 23.0 package program. As a result of the
research; A significant relationship was found between the participants' perception of
digital transformation and employee motivation, between their graduation status and
motivation levels, and between their graduation status and digital transformation
perceptions

(074
Teknoloji alaninda yasanan degisim, doniisiim ile birlikte, dijitallesme, yapay zeka
teknolojileri, internet, robot makineler gibi iiriin ve uygulamalar yasantimizin her
alaninda etkilerini goéstermeye baslamistir. Teknolojik gelismelerin etkilerin goruldigi
alanlardan biri de ¢alisma yasamidir. S6z konusu teknolojik ilerlemeler g¢alisma
yasaminda birgok degisimi beraberinde getirmistir. Orgiit yapilarinin degisimi,
isgliciinde dijitallesme, hizmet kosullarinda gelisme, verimlilikte artis, iletisimde hiz, is
giiciinden tasarruf dijital doniisiimiin ilk etkileri olarak karsimiza ¢ikmaktadir. Dijital
doniisim birtakim firsatlarla birlikte tehditleri de biinyesinde barindirabilmektedir.
Ozellikle teknolojik ilerleme sonucu issizligin artacagi, bircok gecerli meslek ve
becerilerin yok olacagy, yeni is gruplarinin olusacagi endisesi is gérenler arasinda kaygi
yaratmakta, endiseye yol agmaktadir. Bu kaygi ve endisenin is goren basari, performans
ve motivasyon diizeyini etkileyebilecegi degerlendirilmektedir. Bu ¢alismanin amacy;
dijital doniisiim ve is géren motivasyonu arasindaki iliskiyi belirlemek, is gorenlerin
demografik dzelliklerine gore dijital doniisiime yonelik algi ve motivasyon diizeylerini
tespit etmektir. Arastirma Sirnak ilinde faaliyette bulunan Dedas isletmesindeki 166
calisana yonelik yapilmistir. Veri toplama isleminde anket teknigi kullanilmis, elde edilen
veriler SPSS 23.0 paket program ile analize tabi tutulmustur. Arastirma sonucunda;
dijital donilisiim algisi ile is géren motivasyonu arasinda, mezuniyet durumlari ile
motivasyon diizeyleri arasinda ve mezuniyet durumlar ile dijital doniistim algilar:
arasinda anlamli bir iliski bulunmustur.
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1| GIRIS

Insanoglunun varolusundan giiniimiize kadar
medeniyetlerin gelisimini etkileyen bircok déniim
noktast yasanmistir. Atesin kesfi, tekerlegin
bulunmasi, buharli makinenin icadi, yerlesik
yasama gecis ve elektrigin kullanimi medeniyetlerin
baslica doniim noktalar1 olarak bilinmektedir.
Bilgisayar ve telefon gibi teknolojik iiriinlerin icadi,
internetim kullanilmaya baslanmasi medeniyetlerin
gelismesinin bir diger 6nemli doniim noktasi olarak
gosterilebilir (Demirel, 2021:2944).

Teknolojik alanda gelinen son asama dijital
doniisim  olarak  adlandirilmaktadir.  Dijital
doniisiim; teknolojinin tiretim ve hizmet siireclerine
uyarlanmas1 olarak ifade edilmektedir. Dijital
dontisim bir takim yeni is siiregleri ve yontemlerini
beraberinde getirmistir. Olusan yeni is siiregleri, is
gorenlerin yetkinlikleri tlizerinde etkili bir rol
oynamakta, ayni zamanda yetenek ve becerilerini
degistirmektedir. Kas ve kuvvet giicline duyulan
ihtiya¢ yerini zamanla teknik, teknolojik becerilere
birakmaktadir.  isletmeler  dijital ~ doniisim
slirecinde, is gorenlerin egitilmesi, makinelerin
temini, slire¢ ve urlnler ile ilgili verilerin
toplanmasi, analiz edilmesi, degerlendirilmesi,
iyilestirmesi ve entegre bir agin olusturulmasi i¢gin
bir takim maliyetlere katlanmaktadir (Nagy vd.,
2018:1).

Dijital dontisiim sadece iiretim ve hizmet siireglerini
degil ayni zamanda is gorenlerin psikolojik, fiziksel,
ekonomik ve sosyal yonlerini de
etkileyebilmektedir. Ruhsal rahatsizliklar, bedensel
fonksiyonlarda yetersizlik, stres, islerini kaybetme
endisesi ve can sikintis1 gibi etkiler dijital
donlisimiin  ¢alisanlar  lizerindeki psikolojik
etkileridir. Sosyal etkiler ise isgorenler de gii¢ kaybi,
kendilerinden ve ¢evreden uzaklasma icgiidiileri,
becerilerde yetersizlik, yeterli egitime sahip
olamama ve yapilan isin tatmin diizeyinde goriilen
dusiislerdir. Fiziksel etkiler ise isgdren sagliginin
olumsuz etkilenmesi, is ylikiine baglh olarak ¢alisma
esnasinda is kazalarinin artmasidir. isten ¢ikarilma
ve is giivencesizligi dijital donlisiimiin isgérenler
tizerindeki en 6nemli ekonomik etkileri olarak ifade
edilebilir (ipcioglu vd., 2009:123-129). Dijital
dontlisiimiin yarattigi bu olumsuz etkiler karsisinda
is gorenlerin kaygi ve endiselerin artabilecegi,
basari, performanslarinin azalabilecegi ve sonug
olarak motivasyon diizeyinin de etkilenebilecegi

degerlendirilmektedir. Motivasyon, orgiitsel
amaglara ulasmak amaciyla, is gorenlerin
6zendirilmesi, isteklendirilmesi ve inanglarinin

saglanmasi icin yapilan faaliyetlerin tamamini ifade
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etmektedir (Sabuncuoglu & Tiiz, 1996). Motivasyon
diizeyleri yliksek olan is gorenlerin performanslari
da yiiksektir. Calistif1 iste tatmin olmayan ve
motivasyon diizeyi dusiik isgorenlerin isletmenin
amagclarina katki sunabilecegi diisiiniilemez. Bu
nedenle arastirmacilar calismalarini, isgérenlerin
orgiit hedeflerine yonelik davranmslary, orgiit-
isgbren uyumu, motivasyon ve motivasyonu
etkileyen unsurlar iizerinde yogunlastirmislardir
(Wasaya vd., 2018:228).

Bu c¢alismada, dijital doniisim ve 1is goren
motivasyonu arasindaki iliski belirlenmeye
calisilmis, is gorenlerin demografik 6zelliklerine
gore dijital teknolojilere yonelik algilarnn ve
motivasyon diizeyleri tespit edilmek istenmistir.

2 | DIJITAL DONUSUM KAVRAMI

Dijital doniisiim, isletmelerin geleneksel olarak
kullandiklar1 iiretim veya hizmet siireclerine
alternatif olarak dijital teknolojilerin olusturulmasi
ve bu siireglerin uygulanmasinda ihtiya¢ duyulan
isgliciinlin planlanarak uygulanmasidir. Bir bagka
ifade ile isletmelerin hizmet, Uriin, iletisim ile is
siireglerinin teknolojiyle uyumlu ve verimli bir hale
gelmesini ifade eder. Dijital dontsiim; bilgi
teknolojileri, nesnelerin interneti, bulut bilisim,
yapay zeka, biiylik veri ve diger dijital araclar
araciigl ile orgiitlerin, toplumlarin ¢alisma ve
yasam  bicimlerini  ddniistiirmeyi  amaclar.
Orgiitlerin rekabet giiciiniin artmasina, maliyetlerin
azalmasina, miisteri memnuniyetinin gelismesine,
kararlarin hizli ve dogru bir sekilde alinmasina
yardimci olmayl amag¢ edinmektedir (Bozkurt vd.,
2021:40-42). Gegmisteki fiziki ve sanayi temelli
iiretimin aksine, is birligine ve c¢ogunlukla bilgi
paylasimina o6nem veren, teknoloji merkezli,
maksimum deger {liretmeye calisan bir yapiya
sahiptir. Tim diizey ve fonksiyonlardaki dijital
teknolojilerin, bu teknolojilere bagh slre¢ ve
yetkinliklerin kademeli olarak, stratejik bir bicimde
akilli  entegrasyon yontemiyle endiistrinin,
ekosistemin yada isletmenin orgiitsel, kiiltiirel ve
operasyonel degisimini ifade etmektedir (Arn,
2021:460).

Dijital doniisiim siirecinde en ¢ok kullanilan dijital
iiriin ve uygulamalar asagida agiklanmstir.

- Yapay Zeka (Artifical Intelligence-Al) insanlar
taklit etme becerilerine sahip, uyum saglama,
O6grenme, etkilesim ve tecriibelerini artirarak
bunlar1 kullanim olanag: saglayan uygulamalardir
(Tamer & Ovgiin, 2020:782). Giiniimiizde yapay
zeka, sanayi, iletisim, ulasim, saglik, lojistik, kimya,
biyoloji, giivenlik, eglence, istihbarat, sanat,



pazarlama, miihendislik, istatistik, mimarlik,
matematik vb. bir¢ok alanda ¢ok etkili bir sekilde
uygulanabilmektedir. Yapay zeka ¢ogunlukla
bilgisayar = program ve veri analizlerinde
problemleri ¢6zme, dogru kararlar1 verme
durumlarda gorevlerini yerine getirir (Atalay &
Celik, 2017:158-159).

- Biiyiik Veri (Big Data) geleneksel veri araglarinin
islem kapasitesini asan veya isleyemeyecegi kadar
biiyiik olan verileri ifade eder. Mevcut durumda
ortaya c¢ikabilecek veri isleme teknolojilerindeki
kisitlamalar1  ortadan  kaldirarak  verilerin
saklanmasina olanak saglar. Biiyiik verinin diizenli
kullanilmasi ile birlikte aglarda, agir makineler gibi
birgok alanda hizli bir gelisme yasanmistir
(Shabana & Sharma, 2019:4099). Biiyiik veri,
isabetli kararlarin verilmesi, miisteri
beklentilerinin karsilanmasi, verimliligin artmasi,
belirlenen hedeflere ulasilmasi ve rekabet
avantajinin  saglanmasi agisindan isletmelere
yardimci olmaktadir (Kurban vd., 2023:40-42).

- Nesnelerin Interneti (1oT), insan faktériiniin temas
etmesine  ve  verilerin  girdisine ihtiyac
duyulmaksizin cihazlarin veya makinelerin kendi

aralarinda veri aligverisi yaptiklary, verilerin
toplandig;, bu verilerin diizenli bir gsekilde
olusturularak gerekli olan bilgilerin toplandigy,
kararlarin  verildigi bir ag yapis1 olarak
tanimlanabilmektedir (Tufenk, 2023:4). Nesnelerin
interneti, bireylerin yasam tarzlarini

kolaylastirmasi ve kalitesini ytlikseltmesi agisindan
bliytiik bir potansiyele sahiptir (Yilmaz, 2023:91).

- U¢ Boyutlu (3D) Yazicilar, ii¢ boyutlu nesneler,
bilgisayar ve tarayicilar yardimi ile katmanlar
halinde birlestirilerek olusturulan nesnelerdir.
Dijital ortamlarda yer aldig1 i¢in diizenlenmesi ve
degistirilmesi kolaydir. Uretiminde seramik, recine,
plastik ve toz gibi bircok malzeme kullanilabilir.
Farkli sektorlerde yeni fikirleri ortaya c¢ikaran ve
kisisellestirilmis  {riinlerin Uretimine olanak
saglayan bir teknolojidir (Erzincan vd., 2023:35-
36).

- Bulut Bilisim, internete ulasim aglarinin
bulundugu her yerde ortak kaynaklar iizerinden,
ihtiyaclara goére oranlanan, herhangi bir siire veya
zaman sinir1 olmaksizin, her zaman kullanima hazir
olan, kullanisi ve yonetimi oldukg¢a basit, kolay
yapilabilen bilgi ve iletisim servisleri olarak ifade
edilmektedir (Demirdégen, 2020:187).

- Robotlar, genellikle insanlarin bazi gorevlerini
yerine getirmeleri i¢in programlanan ve tasarlanan
makinelerdir. Onceden verilen emirler
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dogrultusunda hareket etmektedir. Bir¢ok farklh
alanda kullanilan robotlar sayesinde maliyet, hata
ve tehlike oranlarinda diistslerin  oldugu
gorilmektedir. Robotlarin sahip olduklari sensoérler
sayesinde insanlari algilayabilme ve onlara karsilik
verebilme 6zellikleri mevcuttur (Alemdar Catalbas,
2023:36).

- Blok Zinciri, dijital ortamdaki varliklarin (kripto
para vs.) islem gecmislerini kayit altinda tutan ve
kayitlar1 giivenli bir sekilde saklayan bir veri
yapisidir. Blok zinciri, ag baglantilar1 yardimi ile
sisteme erisim saglayabilen kullanicilar arasindaki
biitlin islemleri dogrulayip ve bu islemleri
saklayabilen bir sistemdir (Efe & Afsar, 2023:111-
114).

- Akilli Fabrikalar, tiretim siirec¢lerini daha verimli
bir hale getirmek amaciyla teknoloji kullanilarak
olusturulan otomatik tiretim isletmeleridir. Akill
fabrikalarda insan faktoriine minimum sayida yer
verilmektedir. Amag, insan faktoriinden
kaynaklanan fire ve hatalari1 ortadan kaldirarak, cok
daha hizli bir iiretim siireci olusturmaktir (Yilmaz &
Oncel, 2023:407-409).

3 | MOTiVASYON KAVRAMI

Motivasyon, birey davranislarinin psikolojik veya
fizyolojik yondeki gereksinimlerinin giderilmesi
amaciyla sartlanmaya olan istekliliktir (Onen &
Kanayran, 2015:50). Bir bagka ifade ile insan
organizmasini  davranislara yonlendiren, bu
davraniglarin devamini saglayan, enerjisini ve
siddetini belirleyen mekanizmalarin isleyisi olarak
tanimlanabilir. Motivasyon kavrami isletmeler i¢in
orgiitsel amaclara ulasma ag¢isindan o6nem arz
etmektedir. Is goéren verimliligin artmasi,
davranislarin degismesi, performans diizeylerinin
artmasi, is gorenlerin tesvik ve 6zendirmelerle ise
kazandirilmasi, rekabet ve basarma giidiilerinin
asilanmasi gibi bir¢ok alanda etkiye sahip oldugu
ifade edilebilir (Topaloglu & Giirbiiz, 2023:1-2).

Motivasyon, i¢sel ve dissal motivasyon olmak iizere
ikiye ayrilmaktadir. i¢sel motivasyonda bireylerin
kendi ic¢glidiileri dogrultusunda bilgi kazanmasi,
gozlem yapabilmesi ve kendi yeteneklerini
kesfetmesi olarak nitelendirilebilir. icsel
motivasyon, bireye yonelik oldugu i¢in arzu, istek ve
dirtiilerin bireyleri harekete gecirmelerinde ve
gorevlerine odaklanmalarinda onemli bir etken
olusturmaktadir ~ (Sénmez, 2020:158). Igsel
motivasyon is gorenlerin Kkisisel performansi,
sorumlulugu, yaraticiligy, bilgi ve becerileri, olaylari
kavrama kabiliyetleri, calisma durumunda bagimsiz
olma, isin isgéren icin 6nemi ve ise katiim gibi



bircok faktérden -etkilenebilmektedir (Aslan &
Dogan, 2020:293). Digsal motivasyon ise bireylerin
etraflarinda gelisen olaylara ile ilgilidir. Odiil ve
cezalandirma yontemleri is gorenlerin baslica digsal
motivasyon aracglar1 olarak gosterilebilir. Icsel
motivasyonun, isgorenlerin basarili olma
durumlarinda digsal motivasyona gore daha dnemli
bir etkiye sahip oldugu sonucuna varilmistir
(Mekler, vd., 2017).

Isgorenlerin motivasyonlarini etkileyen araglar ii¢
baslik altinda simiflandirilmistir. Bunlar ekonomik,
psiko-sosyal ve orgiitsel araglardir.

-Ekonomik araglar; isgoérenlerin ¢alisma yasamina
baslamasinda en temel faktér ekonomik
sebeplerdir. Odenen iicret, kirdan pay alma,
primler, odiiller ve yapilan sosyal yardimlar gibi
faktorler isgorenlerin motivasyonunu etkileyen
ekonomik araglardir (Ince & Gengay, 2017:117).

-Psiko-sosyal araclar; gelisme, basari, deger, statii,
sosyal katilim, takdir, calismalarda bagimsizlik ve
sosyal faaliyetler baslica psiko-sosyal araglardir.
Psiko-sosyal acidan istekleri karsilanmis veya
motive olmus isgérenlerin isletmeye olan baglilik
seviyeleri yliksektir (Altintas, 2020:220-221).

-Orgutsel araglar; yetkilendirme, sorumluluk
verme, is giivencesi, ¢alisma kosullari, gerekli
egitimler, giivenlik, yonetime katilma, takim halinde
calisma, rekabet ortami olusturma, adalet, disiplin,
islerin dizayni, s6z sahibi olma, kariyer, yiikselme

firsatlar1 ve Kkararlara katilma gibi baslica
faktorlerdir (Unsar vd., 2010:252).

4 | LITERATUR TARAMASI

Dogru ve Mecik (2018) yaptiklar1 ¢alismada

Endiistri 4.0’'1n isgiici piyasalarina olan etkilerini
arastirilmiglardir. Arastirma sonucunda, dijital
dontisimiin Tirkiye'nin isgilicii piyasasinda yavas
ilerledigi, bunun sebebinin yapisal 6zelliklerden
kaynaklanan aksakliklar oldugu belirlenmistir.
Isglicii piyasasindaki beklentiler uzun vadede
olumlu olurken, kisa vadede ise issizlik sorununu
ortaya ¢ikmasina neden olacagl verisi elde
edilmistir. Ciftcioglu vd. (2019) tarafindan yapilan
calismada dijital donlsimiin insan kaynaklari
yonetimi ile olan iliskisi incelenmistir. Veriler
literatiir taramas1 calismalan ile elde edilmistir.
Dijital doniisimiin insan kaynaklar1 yonetimi ve
isletmenin verimliligine 6nemli katkilar1 oldugu
sonucuna ulasilmigstir.

Cark (2020) yaptig1 calismada dijital dontisiimiin
isglici ve meslekler iizerindeki etkilerini
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arastirmistir. Calismada daha oOnce yapilan
calismalar incelenmistir. Sonu¢ olarak dijital
doénlisimiin  isgicii ve  meslekleri  hizla

dontstiirdiigli sonucu elde edilmistir. Saritas ve
Barutgu (2020) calismalarinda ¢evrimici 6gretime
gecmeden Ogrencilerin hazir olup olmadiklarini
analiz etmistir. Calismada o6grencilerin ¢evrimigi
6gretime hazir olduklari, ancak kendilerini yetersiz
bulduklar1 sonucuna varilmistir. Cevrimici 6gretim,
6grencilerin deneyimlerinin olup olmamasina gore
farkhiliklar  gdstermistir. Kir (2020) yaptigi
calismada yiiksekdgretim kurumlarindaki 6gretim

elemanlarinin  dijital doéniisiim  siirecindeki
gelismelerden nasil etkilendigi ve degistigini
arastirmistir.  Calisma  sonucunda  dgretim
elemanlarinin  gelisim  siirecinin;  siire¢lerin
tasarlanmasi, yaklasimlarin teknolojik agidan
giincellenmesi, yeni sorumluluklara hazir olunmasi
ve kurumun kendi teknolojik felsefesinin
benimsenmesi gibi bircok farkli degiskenden

etkilendigi sonucuna varilmistir.

Kurt (2020), yaptig1 ¢calismada dijital dontisiimiin
dis ticaret, iretim ve istihdam gibi ekonomik
faktorler lizerindeki etkilerini arastirmistir.
Calismada yerli ve yabanci literatiir kaynaklarindan
yararlanilmistir. Calisma sonucunda, ekonomik
biiylime ile yeni calisma imkanlarinin olusturulmasi
istihdam i¢in umut verirken, deneyimsiz isgiiciine
olan ihtiyac1 azaltmaktadir. Ekonomik alandaki
stireclerin dijital doniisiim ile uyum saglamasinin
gerekli ve 6nemli oldugu ifade edilmistir. Sakall1 vd.
(2020) yaptiklar1 calismada yeni teknolojilerin
isgbren motivasyon ve is doyumu {izerindeki
etkilerini arastirmiglardir. Calismanin verileri,
Karabtik tniversitesinde bulunan 172 idari ve
akademik personele yonelik uygulanan anket
teknigi ile elde edilmistir. Calismada, teknolojinin
isgorenlerin ¢alisma siiresince bosa gecen
zamanlarini minimize ettigi, gerekli bilgilere daha
kisa ve daha hizli eristirdigi, karmasikliklar
azalttigl, hata oranlarini distirdigi, is yukint
hafiflettigi, bilgi alisverislerinin daha rahat
yapilabildigi ve hizmetlerin memnuniyet derecesini
yukselttigi sonucuna ulagilmistir.

Dikici (2020) c¢alismasinda dijital doéniisiimiin
isletmeler icin avantajlari, zorluklar ile degisen
liderlik  6zelliklerinin  isgéren  motivasyonu
iizerindeki etkilerini incelemistir. 150 is goren ile
yapilan goriismeler sonucunda, liderlik ile
motivasyon arasinda anlamli bir iliskinin oldugu
belirlenmistir. Motivasyon boyutlar1 ag¢isindan
degerlendirildiginde, takdir ve odillendirmenin
liderlik iizerinde pozitif bir etkisinin oldugu
sonucuna varimistir. Tuna ve Tiirkmendag (2020)



tarafindan yapilan ¢alismada pandemi déneminde
isgorenlerin uzaktan ¢alisma yontemi ile yasadiklari
degisimler ve degisimlerin motivasyon iizerinde
olusturdugu etkiler arastirlmistir. Calismanin
verileri turizm, sanayi, hukuk, bilisim, enerji, finans
ve hizmet gibi sektorlerde ¢alisan 58 yonetici ve
isgoren ile yar1 yapilandirilmis goriisme teknigi
uygulanarak elde edilmistir. Calismada elde edilen
veriler uzaktan ¢alismanin is yasamini degistirdigi,
calisma zamanini esnettigini, bilgi teknolojilerinin
altyapisina sahip olunmasinin énemli oldugu, is
yukiind arttirdigl, mevcut organizasyonun disiplin
yapisini olumsuz etkiledigi belirlenmistir.

Varish (2021) calismasinda bilisim teknolojilerinin
is gorenlerin motivasyon ve demografik 6zellikleri
tizerindeki etkilerini arastirmistir. Calismanin
verileri danismanlik hizmetleri sunan farkh
isletmelerdeki 449 is gorene anket yontemi
uygulanarak elde edilmistir. Calismada bilisim
teknolojileri  6lceginde yer alan teknolojiyi
benimseme ve bireysel yeteneklerin kesfedilmesi
degiskenleri ile isgdren motivasyonu 6l¢eginde yer
alan meslek sevgisi ve is doyumu kavramlari
karsilastirilarak gerekli analiz yapilmis, istatistiksel
yonden farklilik oldugu sonucuna varilmistir. Artar
ve Yesiltas (2021) yaptiklar: ¢alismada Endiistri 4.0
ile dijital doniistimiin istihdam ve is giicii tizerindeki
etkiler arastirilmistir. Arastirma sonucunda dijital
dontsimiin istihdam ile is glicli Uzerindeki
etkilerine dair herhangi bir fikir birliginin olmadig1
sonucuna varimistir. Bir takim katilimcilar, dijital
dontisimiin issizlige yol acacagimi ve istihdami
disiirecegini savunurken, siirece daha genis bir
acidan bakanlar ise yeni is kollarinin olusacagini ve
istihdamin artacagini savunduklar1 goriilmiistur.
Demirel (2021) yaptifi c¢alismada banka
calisanlarin, dijital donlisim anlayislarinin,
motivasyon ve istihdam edilebilirlik diizeyleri
tizerindeki etkilerini incelemistir. Ankara ilinde
bulunan farkli banka ¢alisanlarina uygulanan anket
calismasina 544 is goren katilm saglamistir.
Calisma sonucunda, dijital déntisiimiin ¢alisanlarin
motivasyon ve istihdam edilebilirlik diizeyleri
tizerinde olumlu etkisinin oldugu sonucuna
varilmistir.

Bayindir (2021) yaptig1 ¢calismada ¢evrimigi egitim
goren Ogrencilerin nasil motive edilecegini
arastirmigtir. Calisma 2019-2020 egitim yilinda
O0gretmen adayr olan 6grencilerden olusmaktadir.
Veriler ¢evrimici ortamda hazirlanan bir gériisme
formu ile elde edilmistir. Calisma sonucunda
cevrimici 6gretimde 61 ders siiresi faktoriine bagh
olarak iletisimin motivasyonu arttirdigini ve dijital
uygulamalarin motivasyonu saglamasinda 6nemli
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oldugu sonucuna ulagilmistir. Lumunon vd. (2021)
calismalarinda dijital doniisiim ve motivasyonun
isgorenler lzerindeki etkileri arastirilmistir.
Calisma Manado City’de faaliyet gdsteren bir as¢ilik
isletmesinde gorev alan 100 ¢alisandan elde edilen
veriler ile analizler yapilmistir. Calismanin
sonucunda dijital déniisiim ile motivasyon arasinda
anlaml bir iligki bulunmustur.

Karyagdi (2022) calismasinda dijital déntisiimiin
bankacilik sektoriinde verimlilie olan etkilerini
arastirmistir. Calismanin verileri TRB2 bolgesi
olarak adlandirilan Bitlis, Hakkari, Mus ve Van
illerinde faaliyet gosteren kamu ve 0Ozel
bankalardaki isgorenler ile yapilan goriismeler
sonucunda elde edilmistir. Calismada dijital
donisimiin  isgoren  verimliligini  etkiledigi
sonucuna varidmistir. Hanandeh vd. (2023)
calismalarinda  dijital = doniisimiin  isgdren
motivasyonu izerindeki etkileri incelenmistir.
Calisma verilerin elde edilmesi i¢in Biiyitk Amman
Belediyesi'nde gorev alan orta ve iist diizey
yoneticilerden olusan 180 kisilik bir gruptan elde
edilen veriler analize tabi tutulmustur. Calismanin

sonucunda dijital donlisimiin isgbren
motivasyonunu anlamli bir sekilde etkiledigi
sonucuna ulagilmistir. Cahyono vd. (2023)

calismalarinda dijital doniisimiin 6gretmenler
motivasyonu iizerindeki etkilerini incelenmislerdir.
Calismanin verileri Endonezya’da faaliyet gosteren
bir okulda ¢alisan 75 Ogretmen ile yapilan
goriismeler sonucunda elde edilmistir. Yapilan
analizler dijital donlisimin  6gretmenlerin
motivasyonlari iizerinde 6nemli etkilerinin oldugu
sonucuna varimistir.

flgili literatiir dikkate alindifinda is gérenlerin
demografik 6zelliklerine gore dijital doniisiim algisi,
motivasyon diizeyleri, dijital doniisim ile
motivasyon arasindaki iliskiye yonelik az sayida
calisma bulundugu tespit edilmistir. Calisma ilgili
alanda bu boslugu doldurmay1 amag¢ edinmistir.
Calismada cevabi aranan temel sorular, dijital
dontisiim ile is gdren motivasyonu arasinda bir iliski
var mudir? Isgorenlerin demografik 6zelliklerine
gore dijital doniisiim alg1 ve motivasyonlarinda bir
farkliik var midir? Sorularidir. Bu bakis agisi ile
asagidaki hipotezler gelistirilmistir.

H1. Katilimcilarin yaslari ile dijital doniisiim algilar
arasinda anlamli bir iliski bulunmaktadir.

H2. Katilimcilarin yaslar ile motivasyon diizeyi
arasinda anlamli bir iliski bulunmaktadir.

H3. Katihmcilarin cinsiyetleri ile motivasyon
diizeyleri arasinda anlamli bir iligki bulunmaktadir.



H4. Katiimcilarin cinsiyetleri ile dijital doniisiim
algilar1 arasinda anlaml bir iliski bulunmaktadir.

H5. Katilimcilarin c¢alisma siireleri
dontisim algilart arasinda anlamh
bulunmaktadir.

ile dijital
bir iliski

H6. Katilmcilarin ¢alisma siireleri ile motivasyon
diizeyleri arasinda anlaml bir iliski bulunmaktadir.

H7. Katilimcilarin mezuniyet durumlari ile
motivasyon diizeyleri arasinda anlaml bir iliski
bulunmaktadir.

H8. Katilimcilarin mezuniyet durumlar ile dijital
dontisim algilar1 arasinda anlamh bir iligki
bulunmaktadir.

HO9: Dijital doniisiim algisi ile is gdren motivasyonu
arasinda anlaml bir iliski bulunmaktadir.

5 | ARASTIRMANIN AMACI VE YONTEMi

Bu ¢alismanin amaci; dijital doniisiim ve is goren
motivasyonu arasindaki iligkiyi belirlemek, is
gorenlerin demografik o6zelliklerine gore dijital
teknolojilere yonelik alg1 ve motivasyon diizeylerini
tespit etmek, elde edilen veriler 1s18inda ¢6ziim
onerileri gelistirmek ve ilgili literatiire katki
sunmaktir. Arastirma Sirnak ilinde faaliyette
bulunan Dedas isletme c¢alisanlarina yonelik
yapilmistir. Veri toplama isleminde anket teknigi
kullanilmis, elde edilen veriler SPSS 23.0 paket
program ile analize tabi tutulmustur.

Arastirmada veri toplama isleminde saha
arastirmast teknigi kullanilmistir. Elde edilen
veriler paket programi SPSS 23.0 ile analize tabi
tutulmustur. Arastirmada kullanilan anket g
boéliimden olusmaktadir. Anketin birinci béliimiinde
katilimcilarin demografik 6zelliklerini belirlemeye
yonelik 6 ifade bulunmaktadir. ikinci béliimde
katilimcilarin dijital doniistim algilarini belirlemeye
yonelik toplam 12 ifadeden olusan dijital déniistim
anketi bulunmaktadir. Anket, Kumarin (2016)
yaptig1 “Digital Revolution In The Mauritian Public
Service: A Human Resource Development
Perspective In Two Unrelated Companies” baslikl
calismadan alinmistir. Anketin son bdlimiinde
katilmcilarin motivasyon diizeylerini belirlemeye

yonelik toplam 24 ifadeden olusan anket
bulunmaktadir. Motivasyon anketi Elmali'in (2015)
yaptigi “Isletmelerde Kariyer Yonetimi

Uygulamalarinin Calisan Motivasyonuna Etkileri;
Bir Sanayi Isletmesi Ornegi” bashkli ¢alismadan
alinmistir. Arastirma sonucunda elde edilen veriler
paket program ile analize tabi tutulmustur.
Calismada, basit tesadiifi 6rneklem kullanilarak
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veriler elde edilmistir. Ankettin dijital doniisiim
olceginde, “Hi¢ Katilmiyorum”, “Katilmiyorum”,
“Kararsizim”, “Katilyorum” ve “Tamamen
Katilyorum”  tercihli ~ 5li  Likert  Olgegi
uygulanmistir. Anketin motivasyon odlceginde ise
“Hi¢ Memnun Degilim”, “Memnun Degilim”, “Ne
Memnunum Ne Memnun Degilim”, “Memnunum”
ve "Cok Memnunum” se¢enekleri bulunmaktadir.
Calismada kullanilan sorular, daha oncede farkli
arastirmacilar aracilig ile test edilmis ve arastirma
da kullanilmis Olceklerden faydalanarak
olusturulmustur. Calismada giivenirlik, tanimlayici
istatistikler, Anova, T-testi, korelasyon ve Ki-Kare
analizleri yapilmistir. Giivenirlik analizi, dl¢ceklerin
ne derece de dogru ve giivenilir olduklarim
gelistirilen bir yontemdir. Tanimlayici istatistikler,
verilerin temel o6zelliklerini ve dagilimlarini
tanimlamak i¢in kullanilan bir analiz yontemidir.

6 | ARASTIRMANIN EVRENI

Arastirmanin  evrenini Sirnak ilinde enerji
sektoriinde faaliyet gosteren DEDAS isletmesi is
gorenleri olusturmaktadir. Isletme biinyesinde
basta insan kaynaklari, pazarlama, dagitim ve
miisteri hizmetleri olmak iizere birden fazla
departman bulunmaktadir. Arastirmanin yapilmasi
icin DEDAS isletmesinin secilmesini en 6nemli
sebebi  bilinyesinde yeterli sayida isgoren
bulundurmasi ve dijital doéniisiim triinlerini diger
isletmelere gore daha ¢ok kullanmasidir.
Arastirmada kullanilan anket formlar1 toplamda
180 is gorene dagitlmistir. Yapilan geri
doniislerden 14 anket eksik veya yanlis bilgilerden
dolay1 elenmis, analiz i¢in toplamda 166 anket
degerlendirmeye tabi tutulmustur.



7 | ARASTIRMANIN BULGULARI

Sirnak ilinde faaliyet gosteren isletmenin is
gorenlerine yonelik yapilan anket c¢alismalar:
sonucu elde edilen bulgular asagida belirtilmistir.

7.1. Demografik Bilgiler

Elde edilen verilere goére katilimcilara ait

demografik bilgiler Tablo 1’'de belirtilmistir.

Tablo 1 isgérenlerin Demograik Bilgileri
YAS FREKANS CALISTIGI DEPARTMAN FREKANS
18-25 Yas 16.27 Ariza Bakim ve Onarim 18.67
26-30 Yas 34.34 Miisteri Hizmetleri 14.46
31-35 Yas 27.11 Saha Personeli 7.83
36-40 Yas 19.28 Tahakkuk 6.63
40 ve tizeri 3.01 Biiro Personeli 6.63
CINSIYET FREKANS Teknisyen-Tekniker 6.63
Erkek 86.14 Enerji Kayip Kagak 6.63
Kadin 13.86 Beden Isgisi 5.40
MEZUNIYET
DURUMU FREKANS Lojistik Depo 4.82
ilkokul/Ortaokul 33.13 Miihendis 4,82
Lise 31.33 Dagitim 4.82
Onlisans 31.33 Saya¢ Okuma 3,01
Lisans ve tistil 4.22 is Saghg ve Giivenligi 1.81
C{\LISMA.
SURELERI FREKANS Kontrol Sorumlusu 1.81
1 Yildan Az 31.33 AR-GE 1,81
1-3Y1l 30.12 Proje Tesisi 1.81
3-5 Y1l 23.49 Iletisim 1.81
5 Yil ve tizeri 15.06 Yonetici 0,60

-Calismaya katilan is gorenlerin %16.27’si 18-25,
%19.28'1 36-40, %27.11’i 31-35, %34.34’i 26-30 ve
%3.01’inin ise 40 yasinin tUzerinde oldugu
gorilmektedir. Yas grafigi tablosu incelendiginde
isletme biinyesindeki is gorenlerin biiyliik bir
cogunlugunu geng olusturdugu
gorilmektedir.

nifusun

- Katilmcilarin %13.86’s1 kadin, %86.14'11 erkek is
gorenlerden olusmaktadir. Anketin uygulandigi
isletmede erkek is goren isgiiciine ihtiyag
oldugundan kadin is goérenlerin oraninin diisiik
oldugu degerlendirilmektedir.
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- Kattlimclarin = %33.13'4  ilkolkul/ortaokul,
9%33.13"1 lise, %31.33"1 onlisans. %4.2’si lisans ve
iistli mezunlarindan olusmaktadir. Oransal dagilim
incelendiginde isletme biinyesindeki is gorenler
cogunlukla ilkokul/ortaokul, lise ve onlisans
mezunlari oldugu gériilmektedir.

- Is gorenlerin calistiklari departmanlara gore
dagilimlari incelendiginde; % 601 yonetici, %1.81
Ar-Ge, %3.01'i saya¢ okuma, %4.82’si miihendis,
%6.33’li teknisyen-tekniker, %7.83'ii ise saha
personeli, 0%14.46's1 miusteri hizmetleri,
%18.67’sininde ariza bakim ve onarim alaninda
calistiklar1 goriilmektedir. isletmedeki is gérenlerin
biiyiik bir ¢ogunlugu miisteri hizmetleri ve ariza
bakim, onarim alanlarinda ¢alistig1 goriilmektedir.

- Katilimcilarin %15.06°s1 5 y1l ve tizeri, %23.49"u 3-
5 y1l, %30.12’si 1-3 y1l ve %31.33’lintinde 1 yildan
az siirede isletmede gorev aldiklar1 goriilmektedir.
Calisma stiresi agisindan en yiiksek oranin 1 yildan
az calisanlara ait olmasi, is glicii devir oraninin
yuksek olmasindan kaynaklandig ifade edilebilir.

7.2. Dijital Déniigiim ve Motivasyon Olgekleri i¢in
Giivenirlik Analizi

Dijital doniisim ve motivasyon Olgeklerine ait

giivenirlik  analizi  sonuglar1  Tablo  2.’de

belirtilmistir.

Tablo 2 Dijital Déniisiim ve Motivasyon Olgeklerinin Giivenirlik
Analizi Tablosu

Gilivenirlik Analizi D1]1ta.l. Dorvl.usum MOEIVaSv}.’OH
Olcegi Olcegi
Giivenirlik Katsayisi
(Cronbach’s Alfa) 0,924 0,927
ifade Sayisi 12 24

Giivenirlik analizlerinde elde edilen sonuglarin
0,70’in lizerinde olmasi 6lgegin giivenilir oldugunu
kanitlamaktadir. Bu degerin 0,70 altinda kalmasi
durumunda ise giivenirligin diisiik oldugu sonucuna
ulasilmaktadir. Yapilan analizler sonucunda dijital
doniistim giivenirlik analizi giivenirlik kat sayisinin
0,924 ve motivasyon o6lgeginin giivenirlik analizi
gilivenirlik kat sayisinin 0,927 olmasi1 6lgeklerin
ylksek derecede glvenilir olduklarini
kanitlamaktadir.



7.3. Dijital Déniisiim ve Motivasyon Olgeklerine
iliskin Anova Testi Analizleri

7.3.1. Katihmcilarin Yagslann ile Dijital Déniigiim
Algilan ve Motivasyon Diizeyleri Arasindaki iliskinin
Incelenmesi

Tablo 3 Katilmcilarin Dijital Dontisiim Algilar1 ve Motivasyon
Diizeylerinin Yaslarina Gére incelenmesine Yonelik ANOVA Testi
Sonuglari

Yas N Ortalama Standart F D
sapma (Anova)

18-25 27 39907 0.60770 2.300 0.095
26-30 57 3.8611 0.72466

=

:@ 31-35 45 42076  0.54721

Z

=) 36-40 32 4.0026 0.75831

=

=

= 40velizeri 5 3.5500 0.43938

=)
Toplam 166 3.9940 0.67342
18-25 27 3.8488 0.66828 3.343 0.573
26-30 57 3.6740 0.67260

= 31-35 45  4.0824 0.59163

S

<2

2

5 36-40 32 4.0417 0.65506

=
40 ve 5 35917 0.51657
uzeri
Toplam 166 3.8815 0.66176

H1. Katiimcilarin yaslari ile dijital doniisiim algilar
arasinda anlaml bir iligki bulunmaktadir.

Tablo 3’te gorildiugi gibi katiimcilarin yaslar ile
dijital doéniisiim algilar1 arasindaki iliskiler Anova
testi uygulanarak incelenmistir. Yapilan test
sonucunda katilimcilarin yaslar ile dijital doniisiim
arasindaki iliskinin anlamlilik degeri p>0.05
ciktifindan H1 hipotezi red edilmistir. Baska bir
ifade ile katiimcilarin yaslarinin degismesi dijital
olarak

doniisim anlamh

etkilememektedir.

algilarini

H2. Katihmcilarin yaslar1 ile motivasyon diizeyi
arasinda anlaml bir iligki bulunmaktadir.
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Yapilan test sonucunda katilimcilarin yaslar ile
motivasyon diizeyleri arasindaki iliskinin anlamlilik
degeri onemsiz ¢iktigindan H2 hipotezi
edilmistir  (p>0.05). Baska bir ifade
katilmcilarin  yaslarinin  degismesi motivasyon
diizeylerini anlamli olarak etkilememektedir.

red
ile

7.3.2. Katimailarin Cinsiyetleri Ile Dijital Déniigiim
Algilar1 ve Motivasyon Diizeyleri Arasindaki iliskinin
Incelenmesi

Tablo 4 Katilimcilarin Dijital Doniisiim Algilar1 ve Motivasyon
Diizeylerinin Cinsiyetlerine Gére incelenmesine Yénelik ANOVA
Testi Sonuglari

Standart F

insiyet N Ortal .
Cinsiye rtalama sapma  Anova D.
a Erkek 143  3.8753 0.66831 0.091 0.828
S
] Kadin 23 3.9203 0.63227
=
B
% Toplam 166  3.8815 0.66176
Erkek 143 3.9959 0.68084 0.009 0.993
a g
ﬁ ¢ Kadn 23 3.9819 0.63958
=z
a<c
€ Toplam 166  3.9940 0.67342
H3. Katihmcilarin cinsiyetleri ile motivasyon

diizeyleri arasinda anlamli bir iligki bulunmaktadir.

Tablo 4'te katilmcilarin cinsiyetleri ile dijital
dontsim  algilan diizeyleri

arasindaki iliskinin incelenmesi i¢in Anova testi

ve motivasyon
uygulanmistir. Test sonucuna gore cinsiyet ile
motivasyon diizeylerinin anlamlilik degeri 6nemsiz
ciktigindan H3 hipotezi red edilmistir (p>0.05).

Baska bir ifade ile katilimcilarin cinsiyetleri
motivasyon diizeylerini anlamli bir sekilde
etkilememektedir.

H4. Katihmcilarin cinsiyetleri ile dijital doniisim
algilari arasinda anlaml bir iliski bulunmaktadir.

Test sonucuna gore cinsiyet durumu ile dijital
donilisiim algilarinin anlamhilk degeri Onemsiz
ciktifindan H4 hipotezi red edilmistir (p>0.05).
Bagska bir ifade ile katiimcilarin cinsiyetleri dijital
anlamli  bir  sekilde

doénlisiim  algilarin

etkilememektedir.



7.3.3. Katiimclarin Galisma Siireleri ile Dijital
Doniisiim Algl1 ve Motivasyon Diizeyleri Arasindaki
Iligkinin Incelenmesi

Tablo 5 Katilmcilarin Dijital Dontisiim Algl ve Motivasyon
Diizeylerinin ~ Calisma  Siirelerine  Goére  Farkliliklarin
Incelenmesine Yénelik ANOVA Testi Sonuglari

Calisma F
Siiresi N Ortalama SS Anova D.
13’;1;2‘“ 25 40000 07924 0109  0.259
£ 13yl 52 39519 0.7044
1722
B
_Z
Q 35y 50 4.0067 0.5434
=
= 51l
T YV 39 40299 07223
uzeril
Toplam 166 3.9940 0.6734
13’:2‘13“ 25 41433 05154 4409 0478
, 13yl 52 36346 06620
o
&
< 35yl 50 3.9192 0.6162
=
S
Sylve a9 39947 07157
uzeri
Toplam 166 3.8815 0.6617

H5. Katillmcilarin ¢alisma siireleri

arasinda anlaml

ile dijital
dontisim algilari bir iliski
bulunmaktadir.

Tablo 5’te arastirmaya katilan isgérenlerin ¢alisma
streleri ile dijital doniisiim algilar1 ve motivasyon
diizeyleri iligkiler =~ Anova testi
uygulanarak incelenmistir. Test sonucuna gore
calisma siiresi ile dijital doéntsim iliskisinin
anlamlilik degeri dnemsiz ¢iktigindan H5. hipotezi
red edilmistir (p>0.05). Bir baska bir ifade ile
katilimcilarin ¢alisma stireleri dijital doniistim
algilarini anlamli bir sekilde etkilememektedir.

arasindaki

H6. Katilmcilarin ¢alisma siireleri ile motivasyon
diizeyleri arasinda anlaml bir iliski bulunmaktadir.

Test sonucuna gore calisma siiresi ile motivasyon
arasindaki iliskinin anlamlilik degeri 6nemsiz
ciktigindan H6 hipotezi red edilmistir ( p>0.05). Bir
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baska ifade ile katilimcilarin ¢alisma siireleri,

motivasyon dlzeylerini anlamli bir sekilde

etkilememektedir.

7.3.4 Katihmcilarin Mezuniyet Durumlan ile Dijital
Doniisiim Alg1 ve Motivasyon Diizeyleri Arasimdaki
lliskinin Incelenmesi

Tablo 6 Katilimcilarin Dijital Doniisim Algi ve Motivasyon
Diizeylerinin Mezuniyet Durumlarina Gore Incelenmesine
Yonelik ANOVA Testi Sonuglari

Mezuniyet N Ortalama SS F )2
(Anova)
Durumu
flkokul/Or 7 3.5357 0.5545 3436 0.001
taokul ok
=
=2 Lise 55 4.0992 0.4518
D
=z
R Onlisans 52 3.7861  0.7009
=
= Lisansve 52 3.7933  0.7670
/| usti
Toplam 166 3.8815 0.6617
flkokul/Or 7 3.7024 1.0528 2.089 0.028
taokul ok
% Lise 55 4.0242 0.6175
g5
< Onlisans 52 3.8542  0.6885
=
)
= Lisansve 52 41410  0.6358
usti
Toplam 166 3.9940 0.6734
H7. Katilimcilarin mezuniyet durumlar1 ile

motivasyon diizeyleri arasinda anlamlh bir iliski
bulunmaktadir.

Tablo 6’da isgorenlerin mezuniyet durumlar ile

motivasyon diizeyleri arasindaki iliskilerin
incelenmesi i¢in Anova testi uygulanmistir. Test
sonucunda anlamlilik degeri 6nemli ¢iktigindan H7

hipotezi kabul edilmistir (p<0.05). Bir baska bir

ifade ile katilmcilarin mezuniyet durumlar
motivasyon diizeylerini anlamli bir sekilde
etkilemektedir.

H8. Katimcilarin mezuniyet durumlar ile dijital

doniisim algilar1 arasinda anlamli bir iliski

bulunmaktadir.



Test sonucuna gére mezuniyet durumlari ile dijital
dontisim iligkisinin anlamlilik degeri o6nemli
ciktigindan H8 hipotezi kabul edilmistir (p<0.05).
Bir baska ifade ile katihmcilarin mezuniyet
durumlan ile dijital doniisiim algilar1 arasinda
anlam bir iligki bulunmaktadir.

7.3.5. Djjital Déniistim Algis1 ve Motivasyon Diizeyine
iliskin Korelasyon Analizi

Tablo 7 Olgekler Arasi Korelasyon Analizi Sonuglari

Dijital ~ Motivasyon
Ort. SS Déniigiim Olgegi
Olgegi
8
i Pearson 1 0.582**
s Korelasyon
g
5 3.994 0.6734  Q(nemlilik 0.000
5
A
% Katilimci 166 166
= Sayisi
B Pearson ok
8 Korelasyon 0.582 !
QO
5
S 3881 06617  Onemlilik 0.000
S Katilimci
Sayisi 166 166

*p<0.05 **p<0.01

H9: Dijital dontisiim algisi ile is géren motivasyonu
arasinda anlaml bir iligki bulunmaktadir.

Tablo 7’de katilimcilarin dijital doniisiim algis1 ve
iliski
korelasyon analizi ile oOl¢iilmiistiir. Korelasyon
katsayisi degerleri -1 ile +1 arasinda kabul edilir.
Tablo incelendiginde isgérenlerin dijital doniisiim
6lcegini Onemseme diizeylerinin (Ort.=3.9940),
motivasyon o0l¢egini ©nemseme diizeylerinden
(3.8815) daha yiiksek oldugu goriilmektedir.
Pearson korelasyon Kkatsayisi degerinin 0.582
¢ikmasi, is gorenlerin dijital doniisiim algis1 ile
motivasyon diizeyleri arasinda orta diizeyde bir
iliskinin oldugunu goéstermektedir. Bagka bir ifade
ile is gorenlerin dijital doniisiim alg diizeylerindeki

motivasyon diizeyi arasindaki Pearson

artis, motivasyon diizeylerinde artisa yol agacaktir.
Sonug olarak dijital déniisiim algisi ile is gorenlerin
motivasyonlar1 arasinda anlaml bir iligki vardir.
Elde edilen verilere gére H9: Dijital doniisiim algisi
ile is gébren motivasyon diizeyleri arasinda anlaml
bir iliski vardir. Hipotezi kabul gérmiistiir.
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8 | SONUC, TARTISMA VE ONERILER

Isletmeler yogun rekabet ortaminda avantaj
saglamak, maliyetleri azaltmak, karliliga ulasmak ve
sturdiriilebilirligi saglamak amaciyla biitiin ¢alisma
alanlarinda teknolojiden yararlanmaya
calismaktadirlar. Dijital doniisim doéneminde
isletmeler faaliyetlerin biiytik bir béliimiini dijital
araciligiyla  gerceklestirmektedir. Bu
nedenle isletmeler dijital doniisiim siirecine uyum

kanallar

saglamak ve teknolojik altyapilarini giiclendirmek
durumundadirlar. Dijital doniisiim maliyetli, zaman
alan ve strateji gerektiren bir slirectir. Siireg
boyunca isletmelerin iiretim sistemleri, altyapi,
servis, hizmet, model ve iriinlerinde degisimler
yasanmaktadir. Dijital dontsim isletmeler ile
birlikte is gorenler icinde 6nemli bir siirectir. Siire¢
calisma
diizenlerini ve ise yonelik birtakim davranislarini
etkileyebilmektedir.

is gorenlerin is yapma yodntemlerini,

Arastirmada elde edilen verilerden biri, is
gorenlerin mezuniyet durumlari ile dijital doniisiim
algilar1 arasinda anlamhli bir iliski bulundugu
verisidir. Is gorenlerin mezuniyet dereceleri
arttikca dijital iirtin ve uygulamalarla olan iliskileri,
kullanim alanlari genislemektedir. Bununla birlikte
mezuniyet derecesi arttikca dijital
uygulamalar hakkinda farkindalik artmaktadir. Bu
durum is gorenlerin dijital triin ve uygulamalara
Elde
edilen veriler alan yazinda bulunan veriler ile uyum
gostermektedir. Olgun ve Turan (2022:34), Akin ve
Esmeray (2022:218) yaptiklar1 ¢alismada lisans
dontlistim

urin ve

olan ilgi ve alg1 diizeyini yiikseltmektedir.

mezunu olan is gorenlerin dijital
algilarinin 6n lisans diizeyinde mezun olan is
gorenlere gore daha ylksek diizeyde oldugu
sonucuna varmiglardir. Egitim diizeyi arttikga, is
gorenlerin dijital doéniisiime yo6nelik algilarinin
artmasi, egitim siirecinde teknolojik iiriin ve
uygulamalarin kullanimina yo6nelik egitim siiresinin
artmasi bu sonucun elde edilmesinde etkili oldugu

ifade edilebilir. Is diinyasinda hemen hemen tiim

sektorlerde dijital iriin ve uygulamalarin
kullaniminin artis gostermesinden dolayi, egitim
kurumlarinin miifredatlarinda dijitallesme

konularina daha fazla yer verdigi goriilmektedir.
Egitim seviyesinin dijital doniisiim siirecinde etkin
olmasinin bir diger yonili, yapilan hizmet ici
egitimlerde  egitim  seviyesinin  yenilikleri
aktarmada sagladigr kolayliklar oldugu ifade
edilebilir. Hizmet i¢i egitimlerinde egitim seviyesi



algilama, uygulama ve siirece uyum saglama
konularinda avantajlar sagladig1 ifade edilebilir.
Elde edilen bu sonug dikkate alindiginda yé6neticiler
dijital doniisiim strecini basarili yonetebilmeleri ve
istenilen amaglara ulasabilmeleri i¢in, is goren
teminin de egitim diizeyine 6nem vermeleri, egitim
seviyesi yiiksek is gorenlerin ise alinmasini tesvik
etmelidirler.

Arastirma sonucunda elde edilen verilerden biri,
katilimcilarin mezuniyet durumlari ile motivasyon
diizeyleri bir iliski oldugu
verisidir. Is gorenlerin mezuniyet dereceleri
arttikca ise yonelik egitim, bilgi ve yetenekleri
artmakta, isi ile uyumlu, isin de basarili olan is
gorenlerin motivasyon diizeyleri artabilmektedir.
Diger taraftan is gorenlerin egitim seviyesi arttikca
elde edilen mali ve sosyal haklar artmakta, bu
durum is gorenin motive olmasina Kkatki
sunmaktadir. Elde edilen bu sonucun alan yazinda
yapilan  diger  c¢alismalar ile  Ortistigi
gorilmektedir. Bayer vd. (2022:27) ve Recepoglu
(2013:584) yaptiklar ¢alismalarda lisans ve lstii
mezunlarinin  motivasyon diizeylerinin lise
mezunlarina goére daha yiliksek oldugu sonucuna
ulagmislardir. Egitim durumu is gérenin ise yonelik
bilgi, beceri ve yeteneklerini belirleyen 6nemli
husulardan biridir. Egitim seviyesinin artmasi is
gorenin, ise yonelik bilgi ve becerisini artirmakta, is
basarisini ve tatminini saglamaktadir. Bununla
birlikte egitim seviyesinin artmasi yeni kariyer
firsatlarina yol agmaktadir. Kariyer basamaklarinda

arasinda anlaml

ylikselme, is gorene yeni haklar ve yetkilendirmeler
saglamakta, motivasyon diizeyini artirabilmektedir.

Arastirma sonucunda elde edilen bir diger veri, is
gorenlerin dijital doniisiim algilar1 ile motivasyon
diizeyleri arasinda anlaml bir iliskinin oldugudur.
Is gérenlerin dijital déniisiim {iriin ve uygulamalari
hakkinda bilgi sahibi olmalari, kullanim alanlarinin
artmasy, iirtin ve uygulamalari kullanmaya y6nelik
yeteneklerinin yeterli olmas, is basarisini artirmasi
ve zamandan tasarruf saglamasi bu sonucun elde
edilmesinde etkili oldugu ifade edilebilir. Is gérenler
dijital  doniisim  driin ve  uygulamalan
kullanabildikleri sliregten
kalabilmekte, doniisiime diren¢ géstermemekte ve

oranda memnun
isini sahiplenmektedir. Sonug olarak siirece uyum
saglayan is gorenlerin motivasyon dilizeyinin
artabilecegi ifade edilebilir. Ulasilan bu sonug alan
yazinda elde edilen verilerle ortiismektedir.
Demirel (2021:2944), Lumunon vd. (2021:23)
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yaptiklar1 ¢alismalar da elde edilen verileri
destekler nitelikte sonuglara ulasmislardir. Dijital
doéntisim siireci is giicii piyasalarinda ve is gorenler
de siirece uyum saglayamama, isini kaybetme ya da
pasif bir duruma diisme kaygisi yaratabilmektedir.
Bu endise ve kaygi is gorenlerde motivasyon
kaybina yol agabilmektedir. Sonu¢ olarak dijital
dontsim
uygulamalar kullanabilen, siire¢ konusunda bilgi
sahibi olan is gorenlerin motivasyonlarin
artabilecegi, bununla birlikte, yeni firsatlarla
karsilasabilecegi ifade edilebilir.

slirecine uyum saglayan, {iriin ve

Elde edilen veriler 1s18inda asagidaki oneriler
gelistirilebilir.

e Dijital doniisim siirecinin, is gorenlerin is
giivenligine zarar vermeyecegi, yeni firsatlar ve
kariyer imkanlar1 sunabilecegi agiklanmalidir.

o Is gérenlerin dijital déniisim algilarim
gelistirmek icin isletmeler tarafindan hizmet igi
egitimler Bu  egitimlerin,
kullanilan yeni teknolojik iiriin ve uygulamalara
uyum saglamak amaciyla is gérenlerin yeteneklerini
artirmaya yonelik olmasina dikkat edilmelidir.

diizenlenmelidir.

o isletmelere transfer edilen yeni teknolojik
hakkinda
bilgilendirilmelidir. is gorenlere yeni teknolojik

irin ve uygulamalar is gorenler
gelismeler karsisinda is gilivencesinin saglanacagi

bildirilmelidir.

¢ Teknolojik tiriin ve uygulamalarin is ytikiini
hafifletecegi, performansi artiracagi ve yeni is
alanlarina yol acacagi is gorenlere agiklanmalidir.

« Ise yeni alinacak is gérenlerin egitim diizeyleri
dikkate alinmali, miimkiin mertebe egitim diizeyi
yliksek olan is gérenlere yer verilmelidir.

e Teknoloji transferi konusunda is gorenlerin
kararlara katilimi saglanmalidir.

e Dijital doniisim siirecine uyum saglayan,
yliksek gosteren s
odillendirilmeli ve tesvik edilmelidir.

performans gorenler

e Siireg icinde is gorenlere, isletmenin en degerli
oldugu
verilmelidir. Is gorenlerin kendilerini degerli
hissetmelerine ©6nem verilmelidir. Bu yolla is
gorenlerin motivasyonlari artirilmahdir.

kaynaginin insan kaynaklari mesajl



o Is gorenlerin dijital doéniisiim siirecine uyum
saglamalari icin zaman taninmalidir.

o Is gorenlerin dijital déniisiim {riin ve
uygulamalarina ulasimi ve kullanimi igin firsatlar
verilmelidir. Bu durum is gorenlerin 6zgiivenlerinin
artmasina katki sunacag dikkate alinmalidir.

Calismanin  sinirhiliklar;, belirli  bir bdlgede
yapilmasi, 6rneklem sayisinin sinirli olmasi, bir
isletmeyi kapsamasi ve anket sorulari ile kisith

olmasidir. Bundan sonraki stireclerde
arastirmacilar, daha genis bir evren ve drneklem ile
farkli sektorlerde ve bolgelerde c¢alismalar
yapabilirler.
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ABSTRACT

Artificial intelligence (AI) is a rapidly evolving and intensely debated discipline over the last
decade. Al has the potential to impact many industries, including neuromarketing. Today,
many scholars and academic studies emphasize Al's enormous marketing opportunities.
Likewise, neuromarketing is a rapidly expanding discipline in marketing. Neuromarketing
often aims to use neuroscientific ideas and marketing strategies and integrate them into
marketing domains. Neuromarketing uses electroencephalography, functional magnetic
resonance, eye tracking, galvanic skin response, and facial coding to assess subjects'
neurophysiological responses to various stimuli. In this study, an analysis was performed with
an eye tracker. Eye tracking is the most widely used neuromarketing technology in market
research. Today, predictive eye tracking, or Al-based eye tracking, has started to be used as a
tool in the neuromarketing field of artificial intelligence. This framework uses many images
from device- and subject-based eye-tracking studies to train complex deep-learning
algorithms. These algorithms can better predict people's neuroscientific preferences as more
data is fed to them. The accuracy of academic visual saliency prediction models is about 90%,
with a small margin of error. However, this is expected to improve over time. This study
analyzed five web pages in the coffee machine category of Turkey's leading e-commerce
marketplaces, www.amazon.com and www.trendyol.com, with cognitive demand and clarity
metrics, using Neurovision software. As a result of the analysis, it was determined that the
overall cognitive demand metric score of these marketplaces' web pages was acceptable; the
overall clarity metric score had the best score on the scale, and the websites in question had
very user-friendly designs.

0Z

Yapay zeka (YZ), son on yilda hizla gelisen ve yogun bir sekilde tartisilan bir disiplindir. YZ,
noéropazarlama da dahil olmak iizere bir¢cok sektorii etkileme potansiyeline sahiptir.
Giintimiizde bir¢ok akademisyen ve akademik ¢alisma, yapay zekanin pazarlama i¢in sundugu
muazzam firsatlar1 vurgulamaktadir. Ayni sekilde, néropazarlama da pazarlama alaninda
hizla gelisen bir disiplindir. Néropazarlama genellikle norobilimsel fikirleri ve yéntemleri
pazarlama stratejilerinde kullanmay1 ve bunlari pazarlama alanlarina entegre etmeyi
amaglamaktadir. Noropazarlama, deneklerin gesitli uyaranlara verdikleri nérofizyolojik
tepkileri degerlendirmek icin elektroensefalografi, fonksiyonel manyetik rezonans, gz takibi,
galvanik deri tepkisi ve yliz kodlamasini kullanir. Bu ¢alismada goz takip cihazi ile bir analiz
gerceklestirilmistir. GOz izleme, pazar arastirmalarinda en yaygin kullanilan néropazarlama
teknolojisidir. Glinlimiizde tahmine dayal goz takibi, ya da Yapay Zeka Destekli Goz Takibi
yapay zekanin ndropazarlama alani i¢in bir arag olarak kullanilmaya baslanmistir. Bu ¢erceve,
karmagik derin 6grenme algoritmalarini egitmek icin cihaz ve denek tabanli géz izleme
calismalarindan elde edilen bir¢ok goriintiiyii kullanir. Bu algoritmalar, kendilerine daha fazla
veri beslendik¢e insanlarin ndrobilimsel tercihlerini daha iyi tahmin edebiliyor. Akademik
gorsel belirginlik tahmin modellerinin dogrulugu, kii¢iik bir hata payiyla birlikte yaklasik
%90'dir. Ancak bunun zaman i¢inde iyilestirilmesi beklenmektedir. Bu ¢alismada, Tiirkiye'nin
onde gelen e-ticaret sitelerinden www.amazon.com ve www.trendyol.com'da kahve makinesi
kategorisinde yer alan bes web sayfasi, Neurovision yazilimi kullanilarak bilissel talep ve
belirginlik metrikleri ile analiz edilmistir. Analiz sonucunda, bu pazar yerlerinin web
sayfalarinin genel bilissel talep metrigi puaninin kabul edilebilir diizeyde oldugu; genel
anlasilirlik metrigi puaninin 6lgekteki en iyi puana sahip oldugu ve s6z konusu web sitelerinin
oldukgca kullanici dostu tasarimlara sahip oldugu tespit edilmistir. © 2024 JOBDA All rights reserved
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1 | INTRODUCTION

Artificial intelligence (AI) and neuromarketing have
emerged as promising subjects that have garnered
significant attention and extensive research in
recent years. Al can revolutionize marketing by
opening new avenues for researchers and
professionals (Rawnaque et al,, 2020). Integrating
Al technology with neuromarketing has yielded
novel tools and methodologies that offer deeper
insights into customer preferences and decision-
making processes (Mashrur et al, 2022). The
marketing discipline is increasingly adopting a data-
driven approach and embracing Al (Chintalapati &
Pandey, 2022). The applications of Al in marketing
enable the understanding and prediction of human
behavior. Machine Learning (ML), a branch of
artificial intelligence, facilitates predicting strategic
marketing activities by creating a computer system
that can learn and self-adjust independently
(Thontirawong & Chinchanachokchai, 2021).

Eye tracking is a widely used method in
neuromarketing and enables researchers to analyze
how consumers visually interact with marketing
stimuli ~ (Cosi¢, 2016; Lavdas et al, 2021).
Researchers can learn about consumer attention
and decision-making processes using an eye tracker
that detects and records eye movements. This data
provides a better understanding of human behavior
and opens up opportunities for innovative
applications such as mood prediction through
biometric analysis (Lim et al., 2022). In this context,
recent advances in Al have significantly improved
eye-tracking technology, enabling the development
of algorithms that can accurately predict changes in
eye movement patterns. These Al-supported
algorithms offer new  possibilities for
neuromarketing research and applications by
providing precise and reliable results (Frey et al,
2021).

Predictive eye tracking, a cutting-edge methodology
thatintegrates eye-tracking data with Al algorithms,
is advancing significantly in predicting individuals'
neuroscientific preferences by analyzing their eye
movements (Schneider et al,, 2022). Deep learning
systems, based on extensive eye-tracking data,
enable researchers to achieve remarkable levels of
accuracy in predicting client behavior. Currently,
visual saliency prediction models attain an accuracy
rate of 90%, showcasing the methodology's
exceptional level of precision.
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This study wuses predictive eye-tracking
technologies to analyze online pages' cognitive
demand and clarity on popular e-commerce
websites in Turkey. Overall, the measurements
showed that the web pages met the required
standards. The analysis revealed that these online
pages prioritized user-friendly design and provided
convincing evidence of effectiveness. This study
emphasizes the importance of creating visually
appealing and simply understandable content to

attract and sustain  consumers' interest.
Furthermore, this study demonstrates the potential
of predictive neuromarketing techniques to

improve user experience.

Besides that, this study aims to address the
following research question. To what degree do Al-
based predictive eye-tracking measures,
particularly cognitive demand and clarity, impact
the user experience and usability on the prominent
e-commerce platforms Amazon Turkey and
Trendyol in Turkey?

2 | OVERVIEW OF NEUROMARKETING AND Al

According to Philip Kotler, one of the doyens of the
marketing field, marketing has gone through five
different periods. Accordingly, in Marketing 1.0, the
focus was on the product itself. In the next phase,
Marketing 2.0, the focus became the customer with
increased interaction and market segmentation.
Marketing 3.0 considered consumers' emotional
and social aspects, brands connected with
consumers on a deeper level, and corporate social
responsibility came to the fore. Marketing 4.0 was a
phase that embraced digital technologies and
focused on online channels, data analytics, and
omnichannel marketing. Marketing 4.0 also
represents a stage where neuromarketing
techniques are used to analyze cognitive and
emotional processes while seamlessly integrating
digital strategies. This is a period of personalized
marketing campaigns based on neurological
responses to digital stimuli (Koch etal., 2022; Kotler
et al,, 2021; Ma, 2023; Muna, 2023; Tang & Pienta,
2012; Zammarchi & Conversano, 2021). Marketing
5.0 is the latest evolution in marketing. It combines
advanced technologies with a human touch,
utilizing big data, predictive analytics, contextual
marketing, augmented marketing, and agile
marketing to enhance consumer experiences. In the
present era, marketing 5.0 focuses on the customer,
creating meaningful connections, and providing
personalized experiences. Businesses can gain
insights into consumers' subconscious responses,
emotions, and decision-making processes by



utilizing techniques not just like EEG analysis, eye
tracking, and neuroimaging but also predictive
neuromarketing analytics (Bajaj, 2023; Kotler et al,,
2021; Panda, 2024; Sola, 2024).

Discussing the origins of neuromarketing in this
matter is crucial. During the early 2000s, an
academic subfield emerged, and a new industry
focused on comprehending marketing processes
through the lens of the consumer's underlying brain
mechanisms. This included studying how the brain
processes sensory inputs, encodes and retrieves
memories, and evaluates different options when
making choices. Neuromarketing, also known as the
use of neuroscience in the scientific and business
fields, results from the increasing recognition of the
importance of neuroscience (Atli, 2015; Cenizo,
2022; Levallois et al,, 2019a).

The term “neuromarketing” was first coined in 2002
by Ale Smidts, Professor of Marketing at the
Rotterdam School of Management (Ath et al.,, 2018;
Bazzani et al., 2020; Cenizo, 2022; Levallois et al.,
2019a). This was followed by the emergence of
BrightHouse and SalesBrain, the first two consulting
firms specializing in research and consulting
services using neuromarketing techniques. This
development solidified the integration of
neuroscience-based technologies into business and
marketing (Fisher etal., 2010). In 2008, Hubert and
Kenning suggested using the term “consumer
neuroscience” as a definition in academic literature
while reserving the term “neuromarketing” for
industrial use (Hubert & Kenning, 2008; Levallois et
al, 2019a).

Neuromarketing seeks to investigate consumer
behavior by analyzing neural responses and
utilizing this information to shape purchasing
decisions and attitudes (Akbarialiabad et al., 2021).
Neuromarketing is a specialized field in
neuroeconomics that addresses marketing-related
matters by drawing on knowledge from brain
research (Hubert & Kenning, 2008). Following that,
the inaugural neuromarketing research
organization was founded, and by 2008,
neuromarketing was employed in many marketing
research endeavors (Monica et al,, 2019). The rise
of neuromarketing may be traced back to the
convergence of commercial and scientific cultures,
where academia and business have played crucial
roles in their progress (Levallois et al., 2019).

On the other hand, during the 1990s and early
2000s, the initial functional Al applications surfaced
in the market, delivering significant corporate
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benefits (Peeters et al, 2021). Ever since,
neuroscience and Al have expanded considerably
and offered terrific tools for understanding the
human nervous system, primarily making it feasible
to perform emotion detection utilizing improved
algorithms (Fotini-Rafailia, 2021). Today, Al has
immense opportunities to create value for
neuromarketing research. In this regard, machine
learning and deep learning methods, as a subset of
Al, have demonstrated impressive performance in a
wide range of Al-based applications (Zhou et al,,
2021).

By looking at physiological and brain signals in
interaction with customers and marketing
strategies, the partnership of Al and
neuromarketing gives us essential insights and a
deeper understanding of how people behave (Kusa3,
2023; Ramirez et al, 2022). Combining
neuromarketing with Al presents a cutting-edge
marketing strategy incorporating science and
technology to create personalized experiences that
establish strong client connections. The study
revealed substantial advancements in
neuromarketing and Al in marketing (Chowdhury,
2024).

The application of Al techniques in the field of
neuromarketing has made a substantial
contribution to the design of products, the creation
of brands, and the production of influential
commercials (Solomon, 2018). AI assists in the
investigation and prediction of neurological
processes within the subject of neuromarketing. It
provides vital insights for comprehending customer
responses to marketing stimuli. Moreover, it has an
impact on customers (Gregus, 2023). Currently, Al
algorithms have improved our capacity to
comprehend underlying subconscious processes.
These mechanisms directly influence consumers'
cognitive processes while making decisions
(Ramirez et al,, 2022). Integrating neuromarketing
information with Al capabilities empowers
marketers to develop highly targeted programs.
These marketing campaigns evoke strong
emotional responses. This effectively captivates
clients on a deep level (Chowdhury, 2024).

3 | EYE TRACKING TECHNOLOGY IN MARKETING
RESEARCH

Eye-tracking technology has evolved significantly,
with its historical roots dating back to the late 1800s
and early 1900s. Researchers began developing
equipment to detect eye movements during reading
or visual perception tasks (Tuwirqi, 2024). This



evolution has widespread use in diverse industries,
including marketing, design, gaming, medical
practice, health and consumer research, cognitive
evaluation, architecture, and usability assessments
(Afifi & Abdo, 2022; Gordieiev et al., 2021). For
instance, eye tracking is a valuable tool in market
research, serving various objectives such as product
design tests, web page and email communications
tests, and marketing communication tests
(Gheorghe et al,, 2023; Holmqvist et al., 2011).

An eye-tracking system uses an infrared camera to
collect corneal and pupillary light responses from a
subject's eyes. This occurs when the subject looks at
a visual stimulus on a computer screen. Obtained
data allows for precise detection of the direction of
eye movement at any moment. It has high accuracy
in both spatial and temporal dimensions. The
calibration of the device is crucial before the
experiment. This ensures the highest accuracy level
(Gheorghe et al., 2023).

Eye-tracking devices provide researchers with a
variety of metrics and measurements. They capture
the position of the eye at various frequencies.
Frequencies range from 25 Hz. to 2000 Hz. This
enables the detection of a significant amount of data
points. The typical method for analyzing gaze data
involves identifying specific sections of stimulus.
Sections of the visual field analyzed are referred to
as regions of interest. Areas of attention are ROIs or
AOIs (King et al,, 2019a).

Visual behavior assesses various factors. These
include exposure duration, cognitive processing,
and salience visual attention. It encompasses
measurement and analysis of gaze state movement.
Communication science scholars have observed
notable growth in eye-tracking techniques in recent
years. Advances in technology rendered eye-
tracking devices more affordable. Eye-tracking
devices have become increasingly accessible for
interested researchers in academia. This surge in
accessibility augmented the likelihood of further
expansion in eye-tracking research (King et al,
2019b).

Eye-tracking technology is employed in
neuromarketing to analyze consumer intentions
and preferences. It optimizes product development.
It enhances marketing strategies. Moreover, it
improves user experience. Navigation systems
benefit from this technology. One of the primary
methods is eye tracking. This method analyzes
visual activities. It includes fixation gaze and pupil
dilation. It examines mechanisms of visual
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attention. Customer engagement through visual
appeal is assessed, too. Eye tracking constitutes a
vital component of neuromarketing. It plays a role
in experimental economics research (Gheorghe et
al, 2023). Eye-tracking technology significantly
transforms how people interact with technology. It
allows a deeper understanding of subconscious
cognitive processes (Joseph & Murugesh, 2020;
McLaughlin et al., 2017).

4 | PREDICTIVE EYE-TRACKING

4.1 Theoretical Foundations of Predictive Eye-
Tracking

Predictive eye tracking has emerged from the
collaboration of Al and eye tracking. This technique
is based on broader cognitive psychology and
machine learning theoretical frameworks.
According to cognitive psychology, human visual
attention is influenced by both bottom-up
processes. Salient features of visual stimuli drive
these processes. There are also top-down processes
shaped by the viewer's intentions and expectations
(Itti & Koch, 2001). Traditional eye-tracking
research involves analyzing eye movements in real
time. This helps to understand how consumers
interact with visual content. Such content may
encompass websites or advertisements by utilizing
these concepts.

The use of artificial intelligence and profound
learning algorithms in conjunction with eye-
tracking studies has enabled the development of
models. These models can predict visual attention
patterns. This prediction occurs without the need
for physical eye-tracking sensors. Models have been
trained using eye-tracking data. Additionally,
comprehensive datasets with Al make visual
activity patterns predictable. The fundamental
principle of the predictive eye-tracking method is
based on the concept of visual salience, which
relates to the prominence of specific features that
stand out in a visual stimulus (Bruce & Tsotsos,
2009). Predictive gaze tracking can accurately
mimic human gaze behavior by modeling patterns
of saliency, often achieving a prediction accuracy of
over 90% (Juddk et al., 2009).

4.2 Benefits and Constraints of Predictive Eye-
Tracking

Benefits of Predictive Eye-Tracking:

Cost advantage and scalability: The traditional way
to conduct eye-tracking research requires
specialized equipment such as infrared cameras and



a physical lab setup. However, this has led to
significant logistical and financial challenges
regarding extensive research. Unlike these methods,
predictive eye tracking does not need any physical
equipment. It can be used with big datasets, thus
making it cost-effective and analyzing scalable data
(Ramanathan et al,, 2010).

Advantage of quick analysis: Traditional eye-
tracking studies involve the real-time collection of
subjects’ data, which is processed, analyzed, and
reported later. This may be quite an involving
procedure, especially when many samples are
involved. In predictive models, however, pre-
trained algorithms can quickly assess new visual
inputs with few processing requirements, enabling
them to produce meaningful information (Bylinskii
etal, 2018).

Constraints of Predictive Eye-Tracking:

Lack of Real-Time Interaction: Traditional eye-
tracking techniques do not allow instant contactand
hence cannot be used for observing or analyzing live
changes in the eyes’ motion. Also, there is a
limitation within prediction models whereby they
can only make predictions around static data points,
thus ignoring all other variable factors (Tatler et al,,
2011).

Difficulties in making generalizations: Predictive
models, although trained on extensive datasets, may
need to be more effectively applied to novel visual
stimuli that deviate significantly from the training
data, posing a potential limitation. In contrast,
traditional eye tracking involves directly observing
user behavior (Riche et al,, 2013).

Lack of Contextual Cues: Conventional eye-tracking
studies can include contextual information, such as
the user's task or environment, which might impact
how the eyes move. However, predictive models
generally depend solely on visual cues and may not
consider the broader context in which the
information is observed (Henderson &
Hollingworth, 2007).

4.3 Predictive Eye Tracking and Its Applications

Predictive eye tracking mimics human vision by
using previously collected eye-tracking tool data.
With Al-based eye-tracking research, companies
benefit from faster and more cost-effective
measurements for their marketing campaigns.
Additionally, eye-tracking studies help determine
which elements of a campaign capture customers’
attention (Slivka, 2020). Additionally, Al learns
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from experiments conducted with eye trackers on
subjects and specific visual patterns. It provides an
instant and up-to-date understanding of consumer
behavior by predicting visual behavior patterns for
similar visual patterns. This application increases
the accessibility of eye-tracking technology by
eliminating the need for expensive hardware and
manual data processing.

Neuromarketing research uses eye-tracking
technology to understand how consumers direct
their attention, navigate digital platforms, and make
purchasing decisions. Researchers can use eye
movement analysis to predict consumer
preferences, information attitudes, and changes in
perceptions regarding products or brands; thus,
they help develop effective marketing strategies
(Prabowo, 2023). Experiments conducted with eye
tracking have led to the development of new and
advanced Al-based software solutions (Lavdas et al,,
2021). Extensive research has been conducted to
develop visual attention theories transformed into
mathematical equations and algorithms, making
precise predictions about where individuals will
first look when observing complex scenarios in
visual sciences and computational vision. For
example, scientific advancements in behavioral
vision science and computational vision form the
basis for computational models of human visual
attention that predict where individuals will focus
within the first 3 to 5 seconds of watching an image
or video (3M VAS, 2020).

Furthermore, using predictive eye tracking in
neuromarketing can play a crucial role in evaluating
the influence of advertising packaging and branding
on customer behavior. Researchers employ visual
attention gaze behavior measurements. These tools
forecast customer preferences and motives. They
illuminate processes of decision-making. This leads
to more effective, focused marketing efforts (Moya
et al, 2020). For example, Garczarek-Bak et al.
(2021) have shown that psychophysiological
techniques, such as eye-tracking, accurately
forecast customer reactions to new and new brands
in commercials. Through assessing gaze and
responses, researchers discerned emotional
involvement and brand recall, which are crucial for
strategic marketing (Garczarek-Bak et al., 2021).

On the other hand, Chygryn et al. (2024) emphasize
that eye-tracking enhances container designs by
pinpointing the visual cues that most effectively
capture consumer attention. The study endorses the
utilization of gaze patterns to forecast product
attractiveness, assisting smaller enterprises in



improving consumer interaction (Chygryn et al,
2024). Streimikiene et al. (2022) revealed that eye-
tracking, in conjunction with other neuroimaging
techniques, yields profound insights into consumer
preferences, particularly concerning brand and logo
identification. This strategy enables firms to
customize packaging to enhance brand identity
(Ahmed et al, 2022). In addition, computational
neuroscientists have developed numerous
algorithms and methods to automatically monitor
the position and orientation of the gaze, which
might be advantageous in a wide range of activities
(Klaib et al., 2021).

Artificial intelligence-based eye-tracking solutions
built in parallel with what has been described so far
are currently available, and the main ones can be
seen below.

Neurovision Software: (https://neurovision.io/) It
is an academic entrepreneurship Al-based eye-
tracking project developed by Dr. Ramsoy, a faculty
member at the Neuroscience Decision Center at the
Copenhagen Business School and the founder of
NeuronsInc. Neurovision Software predicts visual
attention toward pictures and videos. The product
predicts that visual Al-powered heat maps simulate
user focus on visual assets with greater than 90%
accuracy.

VAS (Visual Attention Software):
(https://vas.3m.com) is a software called the
abbreviation "VAS," and is one of the Al-based eye-
tracking software. The owner of this product is a
global company named 3M, located in the United
States.VAS predicts what viewers notice at first
glance with 92% accuracy.

Expoze Software: (https://www.expoze.io) Expoze
software is an artificial intelligence-supported eye-
tracking software. According to the MIT benchmark,
the software estimates visual attention with an
accuracy of 87% versus the 92% accuracy of
traditional eye-tracking.

Attention Insight Software:

(https://attentioninsight.com/) Attention Insight is
an algorithm powered by Al that evaluates the
visibility of design elements in web images with
90% accuracy and non-web images with 94%
accuracy. These accuracy rates have been
determined by comparing the results to data
collected from images and eye-tracking data from
the Massachusetts Institute of Technology.
Heatmaps provide a means of analyzing visual
attention like genuine eye-tracking research but
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without data collection. The program empowers
marketers and design teams to enhance design
performance by generating attention heatmaps,
regions of interest, clarity scores, and focus map
indicators. The Al algorithm of Attention Insight
accurately forecasts alterations in visual attention
by analyzing a dataset of 30,800 images obtained
from eye-tracking research.

5| METHODOLOGY

This study uses predictive eye-tracking technology
to assess the user-friendliness and effectiveness of
selected e-commerce marketplace designs. The
primary objective is to determine how effectively
the visual structures of these platforms facilitate
user navigation and information processing. Eye
tracking was chosen for its ability to provide precise
data on consumer visual engagement and cognitive
demand, making it an ideal tool for evaluating
usability in digital interfaces.

5.1 Research objectives and hypotheses

This study investigates whether the selected e-
commerce marketplace visuals are user-friendly
and convenient website designs through Al-based
eye tracking. Our hypotheses can be seen below.

Hypotheses 1. The e-commerce platforms of
Trendyol and Amazon Turkey will exhibit enhanced
clarity scores, indicating user-friendly design
structures that facilitate effortless navigation.

Hypotheses 2. Cognitive demand scores on
Trendyol will be lower than those of Amazon
Turkey, indicating that Trendyol's design requires
less mental effort for consumers to comprehend the
material.

5.2 Predictive Eye-Tracking Measures and Data
Analysis

The data were generated using Al-based eye-
tracking called NeuroVision Software trail version.
NeuroVision is an academic entrepreneurship
project (https://neurovision.io/) that predicts
visual attention in pictures and videos. Dr. Thomas
Zoega Ramsoy, the founder of Neuronsinc,
developed it. Dr. Ramsoy is also a faculty member at
the Neuroscience Decision Center at the
Copenhagen Business School. NeuroVision is built
on decades of study on the human visual system and
the most recent developments in machine learning.
It predicts that Al-powered heatmaps imitate user
focus on visual assets with greater than 95%
accuracy. These machine-learning models are
trained on accurate consumer responses and



predict social media, website, and package user
reactions.

The software has a vast collection of correctly
labeled, high-quality, eye-tracking recordings of
consumer-related mediums from over 120,000
participants. Besides that, several machine learning
models (N=30) were trained and tested. In order to
evaluate the attention participants paid to each
stimulus, we used two different parameters derived
from neurovision software capabilities, as shown
below.

Table 1 Neurovision Software Metrics
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Cognitive demand: This indicates as a score how
much information the viewer processes in images or
videos. When visuals get more complex, they
increase the perceptual load and, as a result,
cognitive effort.

Clarity: A measure of how large a piece of image
attracts attention. When photos have many things
that draw customers' attention, they are less likely
to perceive any particular section of the image,
which is thus less clear. When a few small regions
capture attention, the clarity score rises.

Cognitive Demand  0-25 25-50
Low Medium Low
Clarity 72,98-100 54,23-72,97
High Medium High

Meaning No optimization

needed needed

No optimization

50-75 75-100
Medium High High
36,46-54,22 0-36,45
Medium Low Low
Some optimizations  Must be
may be required. optimized.

Table 1 explains the scoring scale for cognitive
demand and clarity. Cognitive demand scores range
from 0 to 100, with higher scores indicating higher
complexity and cognitive load. Clarity scores range
from 0 to 100, with higher scores reflecting a more
visually clear and focused design. It categorizes
cognitive demand and clarity scores into levels
(Low, Medium Low, Medium High, High), with
recommendations on whether optimization is
needed. For example, high cognitive demand scores
suggest a page may need simplification, while high
clarity scores mean the page design is visually
optimized.

The Heatmap Meanings:

In heatmaps, the color scheme reflects the intensity
of user attention:

Red Areas: Areas of highest attention (hot zones),
where users focus the most intensively.

Yellow Areas: Moderate attention areas.
Green: Low attention zones.

Blue/Transparent Areas:
minimal to no focus.

Regions receiving

5.3 Stimuli

The stimulus materials were E-Commerce
marketplace  websites in  Turkey named
(www.trendyol.com) and Amazon Turkey
(www.amazon.com.tr). These  Marketplace
websites were evaluated separately. Screenshots
were captured under controlled conditions to
ensure consistency and reliability of data collection.
The essential conditions and specifications are
outlined below:

Screenshots were obtained under controlled
conditions to ensure data collection's consistency
and reliability. The essential conditions and
specifications are defined below:

Device Type: The screenshots were captured on a
Macbook Pro laptop computer with a standard 13.3-
inch monitor (1920x1080 resolution) to ensure
complete page visibility and simulate the typical
surfing experience for e-commerce users.

Page Zoom Level: All screenshots were taken at
100% zoom to preserve the webpages' authentic
and unmodified visual arrangement.

Browser and Settings: The websites were browsed
via the Google Chrome browser in full-screen mode,



devoid of extensions or ad blockers that could
modify the page presentation.

Time and Date: Screenshots were taken on April 21,
2021, ensuring that all visual stimuli exhibit
consistent design characteristics.

E-commerce marketplace websites consist of five
main components:

1. Main Page,

2. Coffee Machine Category Home Page,

3. Add to Cart Screen of the Coffee Machine
Category,

Table 2 Details of the ten stimuli selected for this study

TRENDYOL.COM 1
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4., Address and Price Control Screen of Machine
Category

5. Address and Price Control Screen of Coffee
Machine Category

Marketplace screenshots from the websites of the
two marketplaces were analyzed with Neurovision
Al software, which hosts various machine-learning
models involving more than 120,000 participants. A
total of ten screenshots were selected for our study.
All screenshots selected for this study are presented
in the findings, and the layout details are listed in
Table 2.

Figure 1: www.trendyol.com, The Screenshot of the Main Page

2 Figure 2: www.trendyol.com, The Screenshot of the Coffee Machine Category

Home Page

3 | Figure 3: www.trendyol.com, The Screenshot of the Add to Cart Screen of
the Coffee Machine Category

4  Figure 4: www.trendyol.com, The Screenshot of the Address and Price
Control Screen of Coffee Machine Category

5 | Figure 5: www.trendyol.com, The Screenshot of the Checkout Screen of the

Machine Category
AMAZON COM TR 6

Figure 6: Amazon.com.tr, The Screenshot of the Main Page

7 | Figure 7: Amazon.com.tr, The Screenshot of the Coffee Machine Category

Home Page

8 | Figure 8: Amazon.com.tr, The Screenshot of the Checkout Screen of the

Machine Category

9  Figure 9: Amazon.com.tr, The Screenshot of the Shopping Cart Price Control
Screen of the Coffee Machine Category

10

Figure 10: Amazon.com.tr, The Screenshot of the Adress and Price Control of

the Coffee Machine Category

Source: Created by the author

As shown in Table 2, this table enumerates the ten
screenshots (stimuli) chosen from two e-commerce
platforms (Trendyol and Amazon Turkey) for the
research. Each screenshot denotes a page or screen
from these websites, including the homepage,
category homepage, or checkout interface. The
objective is to delineate the information examined
in the study concerning cognitive demand and
clarity measures. As a cross-sectional study design,
investigated data was collected on the 21st of April
2021.
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6 | FINDINGS

Figure 1: www.trendyol.com, The Screenshot of the Main Page

2 Table 3: Heatmap Scores 1
Cognitive Demand Clarity
39.86% 62.63%

Table 3 Explanation:

e Cognitive Demand: Medium Low (39.86%) - No
optimization needed.
Clarity: Medium High (62.63%) - No optimization needed.

The first page of Trendyol indicates a cognitive demand
score of 39.86%, falling within an acceptable range,
signifying that users can browse and comprehend the
website without undue mental exertion. The clarity score of
62.63% suggests that the page is adequately clear, while
certain layout modifications could enhance user
concentration on essential parts.

Figure 1 Explanation:

The layout is predominantly characterized by yellow and green zones, signifying moderate attentiveness.
Critical elements like main banners may need to be pulling more focus. The lack of red zones on key elements
like banners indicates that these areas could be more visually engaging.

Figure 2: www.trendyol.com, The Screenshot of the Coffee Machine Category Home Page

Table 4: Heatmap Scores 2

Cognitive Demand Clarity

T 5 3 32.96% 64.75%

Table 4 Explanation:

Cognitive Demand: Medium Low (32.96%) - No
optimization needed.

Clarity: Medium High (64.75%) - No optimization needed.

The Trendyol Coffee Machine Category Home Page has a
cognitive demand score of 32.96%, signifying that
consumers exert minimum mental effort to comprehend and
engage with the page. A clarity score of 64.75% signifies
adequate visual clarity, facilitating user identification of
critical features; however, minor enhancements could
improve concentration.
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Figure 2 Explanation:

The heat map expressions red zones predominantly on product images, highlighting customer interest in the
product section, while yellow zones appear on navigation filters, indicating moderate attention to sorting and
filtering options. This design effectively directs focus to the product section while ensuring sufficient
interaction with filtering tools, aligning with user expectations for category pages.

Figure 3: www.trendyol.com, The Screenshot of the Add to Cart Screen of the Coffee Machine Category

Table 5: Heatmap Scores 3

Cognitive Demand Clarity

- 28.79% 84.21%

o @

Table 5 Explanation:

Cognitive Demand: Medium Low (28.79%) - No
optimization needed.

Clarity: High (84.21%) - No optimization needed.

The figure indicates that the "Add to Cart" interface in
Trendyol’s Coffee Machine Category has a low cognitive load
of 28.79%, facilitating user comprehension of the page. The
clarity score of 84.21% is relatively high, indicating an
optimized design that efficiently focuses user attention on
critical parts, facilitating a seamless and user-friendly
experience.

Figure 3 Explanation:

The heat map shows red zones focused on the "Add to Cart" button and cart symbol, drawing user attention to
key interactive areas. In contrast, green zones appear on less critical sections, supporting a clean and coherent
layout. This optimized design ensures a seamless and intuitive user experience, allowing customers to navigate
the "Add to Cart" process efficiently without unnecessary distractions.

Figure 4: www.trendyol.com, The Screenshot of the Address and Price Control Screen of the Coffee Machine
Category
Table 6: Heatmap Scores 4

Cognitive Demand Clarity
24.35% 82.26%

Table 6 Explanation:

Cognitive Demand: Low (24.35%) - No optimization
needed.

Clarity: High (82.26%) - No optimization needed.

The Address and Price Control Screen has a minimal
cognitive demand score of 24.35%, signifying that users can
effortlessly navigate the page. The clarity score of 82.26%
indicates that essential features are visually evident,
rendering the website very user-friendly.
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Figure 4 Explanation:

The heat map displays red hotspots concentrated near address confirmation and price fields, indicating high
user engagement with Essentia. Meanwhile, green and yellow zones appear on less critical components,
ensuring attention is focused on primary tasks. This design effectively prioritizes key elements like address
and price details, aligning well with user expectations during checkout.

Figure 5: www.trendyol.com, The Screenshot of the Checkout Screen of the Machine Category

Table 7: Heatmap Scores 5

. Cognitive Demand Clarity
= ( 27,18% 79.10%

Table 7 Explanation:

Cognitive Demand: Medium Low (27.18%) - No
optimization needed.

Clarity: High (79.10%) - No optimization needed.

The checkout interface in Trendyol’s Machine Category
exhibits a low cognitive load of 27.18% and a high clarity
rating of 79.10%. This signifies an intuitive layout,
facilitating a seamless checkout procedure for users with
minimal cognitive strain.

Figure 5 Explanation:

High red focus on payment and order placement, with green zones on less critical sections ensuring an efficient
layout. The heat map illustrates red zones concentrated in payment and order placing areas, signifying robust
user involvement with vital components. In contrast, green zones are present in less key sections, preventing
distraction from primary duties.

Figure 6: Amazon.com.tr, The Screenshot of the Main Page

Table 8: Heatmap Scores 6

Cognitive Demand Clarity
48.38% 78.25%

Table 8 Explanation:

Cognitive Demand: Medium Low (48.38%) - Some
optimizations may be required.

Clarity: High (78.25%) - No optimization needed.

The main page of Amazon Turkey possesses a cognitive
demand score of 48.38%, indicating a more intricate layout
that necessitates more excellent user processing.
Nonetheless, the clarity score of 78.25% is elevated,
indicating that crucial items are visually discernible,
facilitating user navigation on the page.
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Figure 6 Explanation:

The heat map for Figure 6, depicting the main page of Amazon Turkey, shows red and yellow clusters
concentrated on significant banners and promotional deals, drawing user attention to key offerings. At the
same time, green and blue zones in less relevant areas may dilute focus and contribute to a sense of clutter. The
main page successfully emphasizes key elements but could benefit from simplification to reduce cognitive load
and improve overall user navigation.

Figure 7: Amazon.com.tr, The Screenshot of the Coffee Machine Category Home Page

Table 9: Heatmap Scores 7

C o —— Cognitive Demand Clarity
-~
I ' ) | 47.35% 69.23%

Table 9 Explanation:

Cognitive Demand: Medium Low (47.35%) - Some
optimizations may be required.

Clarity: Medium High (69.23%) - No optimization needed.

The Coffee Machine Category Home Page on Amazon
exhibits a cognitive demand score of 47.35%, indicating that
consumers must comprehend more information. The clarity
score of 69.23% is satisfactory but would improve with
design modifications to enhance the visibility of critical
features.

Figure 7 Explanation:

Red zones on images of products, along with excessive yellow and green zones, indicate a deficiency in clarity
or focus relative to Trendyol's layout. The heat map in Figure 7 indicates moderate interaction with essential
components while highlighting the potential for design enhancement to reduce cognitive load and improve
clarity, hence promoting a more intuitive user experience.

Figure 8: Amazon.com.tr, The Screenshot of the Checkout Screen of the Machine Category

Table 10: Heatmap Scores 8

Cognitive Demand Clarity
42.97% 88.22%

Bep=r

Table 10 Explanation:

Cognitive Demand: Medium Low (42.97%) - Some optimizations
may be required.

Clarity: High (88.22%) - No optimization needed.

The Amazon checkout interface has an adequate cognitive
demand score of 42.97% and an exceptionally high clarity score of
88.22%. This indicates that the layout efficiently emphasizes
crucial features, facilitating user completion of purchases.
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Figure 8 Explanation:

Figure 8's heat map delineates red zones in pivotal locations, such as the checkout button and total price,
indicating significant user interaction with transactional elements. Secondary items in the yellow and green
zones receive modest focus, ensuring a balance corresponding to user objectives for a fast checkout experience.

Figure 9: Amazon.com.tr, The Screenshot of the Shopping Cart Price Control Screen of the Coffee Machine
Category

Table 11: Heatmap Scores 9

- o Cognitive Demand Clarity
bz 34.21% 64.08%

Table 11 Explanation:

Cognitive Demand: Medium Low (34.21%) - No optimization
needed.

Clarity: Medium High (64.08%) - No optimization needed.

The Amazon shopping Cart Price Control Screen possesses a
cognitive demand score of 34.21%, which means it is
comparatively simple for users to navigate. The clarity score of
64.08% is satisfactory; nevertheless, enhancements could
accentuate critical regions, facilitating expedited decision-making.

Figure 9 Explanation:

The heatmap displays red regions on price information and Call to Action (CTA), signifying effective user
engagement. (In marketing and user experience (UX), a Call to Action (CTA) is a message, button, link, or
graphic element intended to prompt visitors to perform a certain action, such as "Buy Now," "Shop the
Collection," or "Add to Cart.") The yellow and green zones in less crucial areas might be reduced to enhance

clarity and concentrate on transactional components.

Figure 10: Amazon.com.tr, The Screenshot of the Address and Price Control of the Coffee Machine Category

Table 12: Heatmap Scores 10

. Cognitive Demand Clarity
= 38.65% 80.72%

Table 12 Explanation:

Cognitive Demand: Medium Low (38.65%) - No optimization
needed.

Clarity: High (80.72%) - No optimization needed.

Address and Price Control interface under Amazon’s Coffee
Machine Category exhibits a moderate cognitive load of 38.65%
and a high clarity rating of 80.72%. This balance signifies a well-
structured website that enables readers to find essential
information effortlessly.
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Figure 10 Explanation:

The heat map for Figure 10 highlights red hotspots on key areas such as the address and price fields, indicating
strong user engagement with these essential elements. The design ensures focused attention on transactional
components while maintaining a clear and intuitive interface, with secondary elements in green zones that do
not distract users from completing the checkout process. This optimized layout directs user attention to vital
areas, supporting a seamless and efficient checkout experience.

Table 13 The Overall Scores of Cognitive Demand and Clarity

E-Market Place Figures Cognitive Demand Clarity
TRENDYOL.COM Figure 1: 39,86 62,63
www.trendyol.com, The Screenshot of the Main Page
Figure 2: 32,96 64,75
www.trendyol.com, The Screenshot of the Coffee Machine Category
Home Page
Figure 3: 28,79 84,21
www.trendyol.com, The Screenshot of the Coffee Machine Category
Figure 4: 24,35 82,26
www.trendyol.com, The Screenshot of the Address and Price
Control Screen of Coffee Machine Category
Figure 5: 27,18 79,1
www.trendyol.com, The Screenshot of the Checkout Screen of the
Machine Category
Total 153,14 372,95
Mean 30,628 74,59
AMAZON.COM.TR Figure 6: 43,38 78,25
Amazon.com.tr, The Screenshot of the Main Page
Figure 7: 47,35 69,23
Amazon.com.tr, The Screenshot of the Coffee Machine Category Home
Page
Figure 8: 42,97 88,22
Amazon.com.tr, The Screenshot of the Checkout Screen of the
Machine Category
Figure 9: 34,21 64,08
Amazon.com.tr, The Screenshot of the Shopping Cart Price Control
Screen of the Coffee Machine Category
Figure 10: 38,65 80,72
Amazon.com.tr, The Screenshot of the Adress and Price Control of the
Coffee Machine Category
Total 206,56 380,5
Mean 41,312 76,1
Mean of the Cognitive Demand Mean of the Clarity
TRENDYOL.COM 30,628 74,54
AMAZON.COM.TR 41,312 76,1

Table 13 presents a comparative analysis of the
usability scores for both websites. Trendyol exhibits
alower average cognitive demand score (30.628%)

compared to Amazon Turkey (41.312%),
suggesting that Trendyol's design is more
straightforward and necessitates less mental

exertion from customers. Both websites have
elevated clarity scores (Trendyol: 74.59%, Amazon:

76.1%), indicating visual clarity; nevertheless,
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Amazon's layout is more information-dense, thus
necessitating more significant cognitive effort for
navigation.

Hypotheses 1. The e-commerce platforms of
Trendyol and Amazon Turkey will exhibit enhanced
clarity scores,

structures that facilitate effortless navigation.

indicating user-friendly design
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Decision: Accepted

Reason: The mean clarity score for Trendyol is
74,59, while for Amazon Turkey, it is 76,1. Both
scores are notably elevated, indicating that each
website has attained significant visual clarity,
facilitating user-friendly and navigable designs.

Hypotheses 2. Cognitive demand
Trendyol will be lower than those of Amazon
Turkey, indicating that Trendyol's design requires
less mental effort for consumers to comprehend the
material.

scores on

Decision: Accepted

Reason: The mean cognitive demand score of
Trendyol is 30,628, while Amazon Turkey's mean
scoreis 41,312.

A diminished cognitive demand score for Trendyol
signifies that its design necessitates less mental
exertion for consumers to comprehend the content
than Amazon Turkey, corroborating the premise.

7 | DISCUSSION

This study examined the usability of Turkey's
premier e-commerce platforms, Amazon Turkey
and Trendyol, utilizing Al-driven predicted eye-
tracking indicators, including cognitive demand and
clarity. The results of this study show that both
Amazon e-commerce
marketplaces interfaces,
achieving satisfactory ratings in terms of cognitive
demand and clarity scores. Despite the promising
nature of these findings, they must be analyzed in

Turkey and Trendyol

have effective user

relation to traditional neuromarketing research, Al-
based predictive eye tracking, and the existing body
of knowledge on e-commerce usability. Moreover,
when compared to the broader literature, these
findings have the potential to reveal several
important insights.

The findings are consistent with prior research
highlighting the significance of cognitive demand
and clarity in online platforms. Indeed, Frey et al.
(2021) emphasized the significance of clarity in
improving user experience and happiness,
especially in e-commerce. The findings of the
that Trendyol
displayed a lower level of cognitive demand than
Amazon Turkiye. Decreasing the cognitive load
during navigation can enhance user involvement.

present investigation indicate
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These findings align with prior studies indicating
that efficient and user-friendly design is essential
for user retention and enhancing the smoothness of
online buying experiences (Frey et al, 2021;
Schneider et al., 2022).

Nevertheless, the fixed characteristics of the images
examined in this research present a constraint that
must be resolved. Previous studies, such as the one
conducted by Bylinskii et al. (2018), have integrated
dynamic data using real-time eye-tracking to
identify more intricate user interactions. The
study's dependence on static images limits the
complexity of the insights that can be derived since
it fails to consider users' engagement with dynamic
content or scrolling patterns. Moreover, future
studies should consider including real-time and
subject-based eye-tracking data to enhance the
accuracy of user engagement analysis on dynamic,
interactive websites.

Additionally, applying Al-based predictive eye
tracking in neuromarketing represents a novel
approach to understanding user behavior. Previous
literature (e.g., Ramirez et al., 2022; Schneider et al.,
2022) has demonstrated the effectiveness of
different neuromarketing devices
(Electroencephalography) and fNIRS (functional
Near-Infrared Spectroscopy) based predictive
models in consumer research. However, as this
study used static visual data, there is an opportunity
for future studies to enhance the accuracy of
predictions by integrating real-time gaze tracking
with Al-based predictive algorithms. These results
would provide a richer dataset and allow for more
precise modeling of user interactions with website
content.

The findings also indicate practical consequences
for electronic commerce websites. Although all
platforms performed admirably in clarity and
cognitive load, the minor variations indicated the
need for improvement. By contrast, Amazon
Turkiye's greater cognitive demand than Trendyol
suggests that simplifying the web interface could
enhance the user experience even more. This
discovery is essential for e-commerce platforms
that want to optimize their user interfaces to reduce
cognitive load, resulting in increased customer

happiness and conversion rates.



Besides that, this study emphasizes techniques to
enhance user experience on e-commerce platforms
by improving cognitive demand and clarity metrics.
Simplifying website design can diminish cognitive
load, facilitating more intuitive navigation and
necessitating reduced mental effort. A streamlined,
minimalist design enables rapid and comfortable
user engagement with the material, enhancing
enjoyment. Highlighting critical information, such
as pricing and "Add to Cart" buttons, improves
clarity, allowing users to locate crucial elements
more swiftly. A well-defined visual hierarchy can
diminish customer friction, promoting a more
seamless shopping experience.

Customized content, particularly on information-
rich pages, guides users to pertinent products and
minimizes superfluous information. Customized
recommendations enhance navigation, particularly
on platforms with extensive inventories. Enhancing
mobile usability through responsive design and
rapid load times improves accessibility for mobile
consumers. Concise, prioritized designs mitigate
cognitive stress on compact displays.

Consistent evaluation and user input facilitate
ongoing enhancements. A/B testing and surveys
discern usability improvements, promoting a user-
centric methodology for ongoing satisfaction and
engagement.

Itis also a fact that consumer buying behavior on e-
commerce platforms goes beyond design. E-
commerce purchasing behavior is shaped by
numerous elements that can be classified into
psychological, sociological, technological
categories. E-commerce purchasing behavior is
heavily influenced by trust (Kimery & Mccord,

and

2002) and e-loyalty. Comprehending these aspects
is essential for enterprises seeking to refine their
online platforms and improve consumer pleasure
and loyalty (Bulut, 2015).

Furthermore, the study's emphasis
neuromarketing methodologies powered by
artificial intelligence underscores the possibility of

on

these technologies to transform user experience
research. Eye-tracking models based on artificial
intelligence enable scalable and cost-efficient
analysis by eliminating costly hardware and real-
time data-rating requirements. Nevertheless, it is
recommended that future studies investigate
incorporating additional neuroscientific techniques,
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such as EEG or facial coding, to gain a deeper
comprehension of the emotional and cognitive
aspects of user engagement.

Apart from all these, there is also some debate about
ethical implications in the context of Al-based
marketing strategies. The ethical dimensions of
predictive eye tracking and neuromarketing are
complex, involving issues of privacy, consent, and
the risk of manipulation (Davenport et al., 2019).
This capability poses a risk of unauthorized data
collection and potential misuse, as eye tracking can
reveal not only what users are looking at but also
their internal states and preferences (Hagestedt et
al,, 2020). The ability to predict user behavior based
on eye movements can lead to intrusive marketing
practices that manipulate choices
without their explicit consent (Alsakar et al., 2023).

consumer

these difficulties necessitates a
endeavor among researchers,
practitioners, and policymakers to establish
comprehensive privacy safeguards, guarantee
informed consent, and promote transparency in
data gathering methodologies.

Confronting
collaborative

8 | CONCLUSION

This study verifies the efficacy of artificial
intelligence (Al)-based predictive eye-tracking
technology in assessing the usability of electronic
commerce (e-commerce) platforms, explicitly
examining cognitive demand and clarity measures.
Both platforms have user-friendly and efficient
designs, with elevated clarity scores facilitating
effortless navigation. The Trendyol platform
lessened the cognitive demand score, which
indicates a more seamless user experience than
Amazon Turkey, potentially enhancing consumer
accessibility and comprehension. These findings
underscore the significance of clarity and decreased
mental workload in improving e-commerce website
usability.

These research  findings make  valuable
contributions to both scholarly literature and real-
world applications. From an academic standpoint,
this study contributes to the developing area of Al-
driven neuromarketing by presenting statistical
data on the significance of predictive eye-tracking in
evaluating web usability. In practical terms, the
findings provide helpful information for e-
commerce platforms aiming to improve their
interface designs to increase customer pleasure and
involvement.



However, the study's dependence on static images
limits the scope of user interaction analysis. Future
research should integrate real-time eye tracking

with Al-based predictive models to
comprehensively capture a broader range of user
actions in dynamic online environments.
Furthermore, incorporating additional

neuromarketing techniques such as EEG or facial
coding can offer a more comprehensive view of
users' emotional and cognitive responses.

Conclusively, using Al-based predictive eye tracking
offers positive prospects for improving the design
and usability of e-commerce platforms. As artificial
intelligence (AI) and neuromarketing technologies
advance, different neuromarketing tools are
expected to be used to predict consumer behavior.
Moreover, future studies should investigate real-
time data integration and expand their applications
in many industries to fully harness these
groundbreaking technologies' capabilities.

REFERENCES

3M VAS. (2020). 3M Visual Attention Service
Validation Study.

Afifi, E., & Abdo, U. (2022). Using Eye-Tracking
Tools in the Visual Assessment of Architecture.
Engineering Research Journal - Faculty of
Engineering (Shoubra), 51(3), 163-174.
https://doi.org/10.21608/erjsh.2022.252293

Ahmed, R. R, Streimikiene, D., Channar, Z. A,
Soomro, H. A, Streimikis, ]., & Kyriakopoulos, G. L.
(2022). The Neuromarketing Concept in Artificial
Neural Networks: A Case of Forecasting and
Simulation From the Advertising Industry.
Sustainability, 14(8546), 1-24.
https://doi.org/10.3390/su14148546

Alsakar, N., Abdrabou, Y., Stumpf, S., & Khamis, M.
(2023). Investigating Privacy Perceptions and
Subjective Acceptance of Eye Tracking on Handheld
Mobile Devices. Proceedings of the Acm on Human-
Computer Interaction, 7(ETRA), 1-16.
https://doi.org/10.1145/3591133

Atl, D. (2015). New Approach to Marketing:
Neuromarketing. In C. Daba-Buzoianu, H. Arslan, &
M. A. Icbay (Eds.), Contexual Approaches in
Communication (1., pp. 493-505). Peter Lang
Publishing, Inc. https://doi.org/10.3726/978-3-
653-05967-0

Atl, D, Kose, S. B., & Sezen, A. N. H. (2018). From The
Neuromarketing Perspective: The Role Of

98

D. Atl1 / Journal of Business in The Digital Age 7(2), 2024, 82-101

From The
Role Of

Narratives In The Advertising.
Neuromarketing Perspective: The
Narratives In The Advertising, 1-5.

Bajaj, R. (2023). Analysing Applications of
Neuromarketing in Efficacy of Programmatic
Advertising. Journal of Consumer Behaviour, 23(2),
939-958. https://doi.org/10.1002/cb.2249

Bazzani, A., Ravaiolj, S., Trieste, L., Faraguna, U., &
Turchetti, G. (2020). Is EEG Suitable for Marketing
Research? A Systematic Review. Frontiers in
Neuroscience, 14.
https://doi.org/10.3389/fnins.2020.594566

Bruce, N. D. B, & Tsotsos, J. K. (2009). Saliency,
attention and visual search: An information
theoretic approach. Journal of Vision, 9(3).
https://doi.org/10.1167/9.3.5

Bulut, Z. A. (2015). Determinants of Repurchase
Intention in Online Shopping: a Turkish Consumer’s
Perspective. In International Journal of Business
and Social Science (Vol. 6, Issue 10).
www.ijbssnet.com

Bylinskii, Z., Judd, T. Oliva, A, Torralba, A, &
Durand, F. (2018). What do different evaluation
metrics tell us about saliency models? IEEE
Transactions on Pattern Analysis and Machine
Intelligence, 41(3), 740-757.
https://doi.org/10.1109/TPAMI.2018.2829657

Cenizo, C. (2022). Neuromarketing: concept,
historical evolution and challenges. Icono14, 20(1),
1-18. https://doi.org/10.7195/ri14.v20i1.1784

Chintalapati, S., & Pandey, S. K. (2022). Artificial
intelligence in marketing: A systematic literature
review. International Journal of Market Research,
64(1), 38-68.
https://doi.org/10.1177/14707853211018428

Chowdhury, S. (2024). Role of Neuromarketing and
Artificial Intelligence in Futuristic Marketing
Approach: An Empirical Study. Journal of
Informatics Education and Research, April.
https://doi.org/10.52783/jier.v4i2.809

Chygryn, 0., Shevchenko, K., & Tuliakov, 0. (2024).
2024 Marketing and Management of Innovations.
Innovations, 15(2), 2024.
https://doi.org/10.21272/mmi.2

Cosi¢, D. (2016). Neuromarketing in Market
Research. Interdisciplinary Description of Complex
Systems, 14(2), 139-147.
https://doi.org/10.7906/indecs.14.2.3

Davenport, T. H., Guha, A., Grewal, D., & Brefdgott, T.
(2019). How Artificial Intelligence Will Change the
Future of Marketing. Journal of the Academy of



Marketing Science, 48(1), 24-42.
https://doi.org/10.1007/s11747-019-00696-0

Fisher, C. E., Chin, L., & Klitzman, R. (2010). Defining
neuromarketing: Practices and professional
challenges. Harvard Review of Psychiatry, 18(4),
230-237.
https://doi.org/10.3109/10673229.2010.496623

Fotini-Rafailia, P. (2021). How Neuromarketing ,
Artificial Intelligence and Machine Learning can
improve Technology Companies and their
Marketing Strategy: A food market research case
using implicit and explicit techniques (Issue
January). University Center of International
Programmes of Studies School Of Science And
Technology.

Frey, M., Nau, M., & Doeller, C. F. (2021). Magnetic
resonance-based eye tracking using deep neural
networks. Nature Neuroscience, 24(12), 1772-
1779. https://doi.org/10.1038/s41593-021-
00947-w

Garczarek-Bak, U, Szymkowiak, A., Gaczek, P., &
Disterheft, A. (2021). A comparative analysis of
neuromarketing methods for brand purchasing
predictions among young adults. Journal of Brand
Management, 28(2), 171-185.
https://doi.org/10.1057/s41262-020-00221-7

Gheorghe, C.-M,, Purcarea, V. L., & Gheorghe, 1. R.

(2023). Using eye-tracking technology in
Neuromarketing. Romanian Journal of
Ophthalmology, 67(1), 2-6.

https://doi.org/10.22336/rj0.2023.2

Gordieiev, 0., Kharchenko, V., Illiashenko, O.,
Morozova, 0. & Gasanov, M. (2021). Concept of
Using Eye Tracking Technology to Assess and

Ensure Cybersecurity, Functional Safety and
Usability. International Journal of Safety and
Security Engineering, 11(4), 361-367.

https://doi.org/10.18280/ijsse.110409

Gregus, L. (2023). Opinion Balance of News in the
Time of Mistrust in Media and Democratic
Institutions. 133-142.
https://doi.org/10.34135/mmidentity-2023-13

Hagestedt, 1, Backes, M., & Bulling, A. (2020).
Adversarial Attacks on Classifiers for Eye-Based
User Modelling.
https://doi.org/10.1145/3379157.3390511

Henderson, ]. M., & Hollingworth, A. (2007). High-
level scene perception. Annual Review of
Psychology, 58, 243-271.
https://doi.org/10.1146 /annurev.psych.58.11040
5.085003

99

D. Atl1 / Journal of Business in The Digital Age 7(2), 2024, 82-101

Holmgqvist, K, Nystrom, M. Andersson, R,
Dewhurst, R., Jarodzka, H. & Weijer, J. van de.
(2011). Eye Tracking A Comprehensive Guide to
Methods and Measures (1., Issue 1). Oxford
University Press Inc.

Hubert, M. & Kenning, P. (2008). A current
overview of consumer neuroscience. Journal of
Consumer Behaviour, 7(4-5), 272-292.
https://doi.org/10.1002/cb.251

Itti, L., & Koch, C. (2001). Computational modelling
of visual attention. Nature Reviews Neuroscience,
2(3), 194-203. https://doi.org/10.1038/35058500

Joseph, A. W., & Murugesh, R. (2020). Potential Eye
Tracking Metrics and Indicators to Measure
Cognitive Load in Human-Computer Interaction
Research. Journal of Scientific Research, 64(01),
168-175.
https://doi.org/10.37398/jsr.2020.640137

Juddk, T., Ehinger, K, Durand, F., & Torralba, A.
(2009). Learning to predict where humans look.
Proceedings of the IEEE International Conference
on Computer Vision, Iccv, 2106-2113.
https://doi.org/10.1109/ICCV.2009.5459462

Kimery, K. M., & Mccord, M. (2002). Third-Party
Assurances: Mapping the Road to Trust in E-
retailing. The Journal of Information Technology
Theory and Application, 4(2), 63-82.

King, A. ], Bol, N, Cummins, R. G, & John, K. K.
(2019a). Improving Visual Behavior Research in
Communication Science: An Overview, Review, and
Reporting Recommendations for Using Eye-
Tracking Methods. Communication Methods and
Measures, 13(3), 149-177.
https://doi.org/10.1080/19312458.2018.1558194

King, A. ], Bol, N, Cummins, R. G, & John, K. K.
(2019b). Improving Visual Behavior Research in
Communication Science: An Overview, Review, and
Reporting Recommendations for Using Eye-
Tracking Methods. Communication Methods and
Measures, 13(3), 149-177.
https://doi.org/10.1080/19312458.2018.1558194

Klaib, A. F., Alsrehin, N. 0., Melhem, W. Y., Bashtawi,
H. 0., & Magableh, A. A. (2021). Eye tracking
algorithms, techniques, tools, and applications with
an emphasis on machine learning and Internet of
Things technologies. Expert Systems with
Applications, 166(September 2020), 114037.
https://doi.org/10.1016/j.eswa.2020.114037

Koch, M., Kurzhals, K, Burch, M., & Weiskopf, D.
(2022). Visualization Psychology for Eye Tracking
Evaluation.
https://doi.org/10.48550/arxiv.2204.12860



Kotler, P., Kartajaya, H., & Setiawan, [. (2021).
Marketing 5.0: Technology for Humanity. Wiley.

Kus3, A. (2023). The Role of Artificial Intelligence in
Neuromarketing Research: Insights and
Applications. 269-275.
https://doi.org/10.34135/mmidentity-2023-27

Lavdas, A. A, Salingaros, N. A,, & Sussman, A. (2021).
Visual attention software: A new tool for
understanding the “subliminal” experience of the
built environment. Applied Sciences (Switzerland),
11(13). https://doi.org/10.3390/app11136197

Levallois, C., Smidts, A.,, & Wouters, P. (2019a). The
emergence of neuromarketing investigated through
online public communications (2002-2008).
Business History, 1-41.
https://doi.org/10.1080/00076791.2019.1579194

Levallois, C., Smidts, A., & Wouters, P. (2019b). The
emergence of neuromarketing investigated through
online public communications (2002-2008).
Business History, 63(3), 443-466.
https://doi.org/10.1080/00076791.2019.1579194

Lim, ]J. Z., Mountstephens, J., & Teo, J. (2022). Eye-
Tracking Feature Extraction for Biometric Machine
Learning. Frontiers in Neurorobotics, 15(February).
https://doi.org/10.3389/fnbot.2021.796895

Ma, Y. (2023). The Quality Evaluation of
Psychometric Scale Reply Base on Eye Tracking.
https://doi.org/10.1117/12.2684717

Mashrur, F. R, Rahman, K. M., Miya, M. T. I,
Vaidyanathan, R., Anwar, S. F,, Sarker, F.,, & Mamun,
K. A. (2022). An intelligent neuromarketing system
for predicting consumers’ future choice from
electroencephalography signals. Physiology and
Behavior, 253 (April), 113847.
https://doi.org/10.1016/j.physbeh.2022.113847

McLaughlin, L., Bond, R., Hughes, C., McConnell, ]., &
McFadden, S. (2017). Computing Eye Gaze Metrics
for the Automatic Assessment of Radiographer
Performance During X-Ray Image Interpretation.
International Journal of Medical Informatics, 105,
11-21.
https://doi.org/10.1016/j.ijmedinf.2017.03.001

Moya, I, Garcia-Madariaga, J., & Lépez, M. F. B.
(2020). What Can Neuromarketing Tell Us About
Food Packaging? Foods, 9(12), 1856.
https://doi.org/10.3390/foods9121856

Muna, K. (2023). Eye Tracking Trends in Chemistry
Learning: Bibliometric Study 2018-2023 on Google
Scholar With VOSviewer and Pivot Table. Journal of
Innovative Science Education, 12(3), 309-321.
https://doi.org/10.15294 /jise.v12i3.76885

100

D. Atl1 / Journal of Business in The Digital Age 7(2), 2024, 82-101

Panda, D. (2024). Spatial Attention-Enhanced EEG
Analysis for Profiling Consumer Choices. leee
Access, 12, 13477-13487.
https://doi.org/10.1109/access.2024.3355977

Peeters, M. M. M., van Diggelen, |, van den Bosch, K,
Bronkhorst, A., Neerincx, M. A, Schraagen, J. M., &
Raaijmakers, S. (2021). Hybrid collective
intelligence in a human-AI society. Al and Society,
36(1), 217-238. https://doi.org/10.1007 /s00146-
020-01005-y

Prabowo, S. H. W. (2023). The Fierce Competition of
Shopee Battlefield Among Generation Z Consumers.
39-47. https://doi.org/10.2991/978-94-6463-
302-3_6

Ramanathan, V., Li, F.-F,, & Xiao, ]J. (2010). Eye-
tracking assistive annotation for hand-drawn
cartoon faces. Proceedings of the 19th International
Conference on World Wide Web, 991-1000.
https://doi.org/10.1145/1772690.1772788

Ramirez, M., Khalil, M. A,, Can, ]., & George, K. (2022).
Classification of “Like” and “Dislike” Decisions From
EEG and fNIRS Signals Using a LSTM Based Deep
Learning Network. 2022 IEEE World Al IoT
Congress (AlloT), 252-255.

Rawnaque, F. S, Rahman, K. M, Anwar, S. F,
Vaidyanathan, R., Chau, T., Sarker, F., & Mamun, K. A.

(2020). Technological = Advancements and
Opportunities in Neuromarketing: A Systematic
Review. Brain Informatics.

https://doi.org/10.1186/s40708-020-00109-x

Riche, N., Duvinage, M., Mancas, M., Gosselin, B., &
Dutoit, T. (2013). Saliency and human fixations:
State-of-the-art and study of comparison metrics.
Proceedings of the IEEE International Conference
on Computer Vision, 1153-1160.
https://doi.org/10.1109/ICCV.2013.147

Schneider, T, Brenninkmeijer, ], & Woolgar, S.
(2022). Enacting the ‘Consuming’ Brain: An
Ethnographic Study of Accountability
Redistributions in Neuromarketing Practices. The
Sociological Review, 70(5), 1025-1043.
https://doi.org/10.1177/00380261221092200

Sola, H. M. (2024). Exploring the Untapped Potential
of Neuromarketing in Online Learning: Implications
and Challenges for the Higher Education Sector in

Europe. Behavioral Sciences, 14(2), 80.
https://doi.org/10.3390/bs14020080
Solomon, P. R. (2018). Neuromarketing:

Applications, Challenges and Promises. Biomedical
Journal of Scientific \& Technical Research.
https://doi.org/10.26717 /bjstr.2018.12.002230



D. Atl1 / Journal of Business in The Digital Age 7(2), 2024, 82-101

Tang, H., & Pienta, N. J. (2012). Eye-Tracking Study
of Complexity in Gas Law Problems. Journal of
Chemical Education, 89(8), 988-994.
https://doi.org/10.1021/ed200644k

Tatler, B. W.,, Hayhoe, M. M., Land, M. F,, & Ballard, D.
H. (2011). Eye guidance in natural vision:
Reinterpreting salience. Journal of Vision, 11(5), 5.
https://doi.org/10.1167/11.5.5

Thontirawong, P., & Chinchanachokchai, S. (2021).
Teaching Artificial Intelligence and Machine
Learning in Marketing. Marketing Education
Review, 31(2), 58-63.
https://doi.org/10.1080/10528008.2021.1871849

Tuwirqi, A. A. A. (2024). Eye-Tracking Technology
in Dentistry: A Review of Literature. Cureus.
https://doi.org/10.7759/cureus.55105

Zammarchi, G., & Conversano, C. (2021). Application
of Eye Tracking Technology in Medicine: A
Bibliometric =~ Analysis.  Vision, 5(4), 56.
https://doi.org/10.3390/vision5040056

Zhou, Q., Zuley, M,, Guo, Y., Yang, L., Nair, B, Vargo,
A., Ghannam, S., Arefan, D., & Wu, S. (2021). A
machine and human reader study on Al diagnosis
model safety under attacks of adversarial images.
Nature Communications, 12(1).
https://doi.org/10.1038/s41467-021-27577-x

101



JOUR I]!‘;‘ I

JOURNAL OF BUSINESS IN THE DIGITAL AGE

eISSN: 2651-4737

Vol. 7 Issue 2 2024

dergipark.gov.tr/jobda

Research Article

BIBLIOMETRIC ANALYSIS OF GRADUATE THESES WRITTEN ON DIGITAL MATURITY IN

TURKIYE

TURKIYE'DEKI DIJiTAL OLGUNLUK KONUSUNDA YAZILAN LISANSUSTU TEZLERIN
BIBLIYOMETRIK ANALIZI

Biilent Eren Demirel! | Emel Giiven? | Tamer Eren3*

1 Kirikkale Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi, bedbulent@gmail.com ORCID: 0009-0002-9590-6798
2 Kirikkale Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi, emel-gvn@hotmail.com , ORCID: 0000-0001-6106-9720
3 Kirikkale Universitesi, Mithendislik ve Doga Bilimleri Fakiiltesi, tamereren@gmail.com , ORCID: 0000-0001-5282-3138

Article Info:

Received: July 18,2024

Revised: September 21, 2024
November 15, 2024

Accepted: November 24, 2024

Keywords:

digital maturity
industry 4.0
bibliometric analysis

Anahtar Kelimeler:
dijital olgunluk
endiistri 4.0
bibliyometrik analiz

DOL: 10.46238/jobda.1518702

* Sorumlu Yazar

e-posta: tamereren@gmail.com

ABSTRACT

This study examines the concept of digital maturity emphasized within the framework of
Turkey's 12th Development Plan, through a bibliometric analysis of 39 theses published in
the Higher Education Council Thesis Center (HECTC) in this field. The analysis was conducted
based on various parameters such as the subject, type, year of publication, university, type of
university, institute, main scientific discipline, research methods used, keywords, and
whether the method was quantitative or qualitative. This bibliometric analysis reviewed the
distribution of academic theses on digital maturity and the research methods employed. The
term "digital maturity” was used as a keyword in 44% of the theses and emerged as the most
popular research topic. Of the theses, 51% were at the master's level and 49% were at the
doctoral level. Theses written in 2023 accounted for 54% of the total. Bahgesehir University
(15%) and Istanbul Commerce University (12.5%) were among the institutions producing the
most theses. In terms of research methods, data analysis was used in 52.5% of the theses,
while mixed methods were used in 20%. The aim of the study is to reveal the structural
characteristics and research trends of the academic literature on digital maturity, identify
future research directions, and contribute to the literature

0z

Dijital olgunluk, bir kurulusun dijital teknolojileri stratejik ve entegre bir sekilde kullanma
yetenegini ifade eder. Bu olgunluk seviyesi, isletmelerin dijital doniisiim siireclerini basariyla
yonetme, inovasyonu tesvik etme ve rekabet avantaji elde etme kapasitesini gosterir. Bu
calisma, Tiirkiye'nin On Ikinci Kalkinma Plan1 cercevesinde vurgulanan dijital olgunluk
kavramini ele alarak, bu alanda Yiiksekdgretim Kurulu Tez Merkezi'nde (YOKTEZ)
yayimlanmis 39 adet tezin bibliyometrik analizi ile incelenmesini icermektedir. Analiz;
tezlerin konusu, tiiridi, yazildig1 yil, niversite, liniversitenin tiirii, enstitii, ana bilim daly,
kullanilan arastirma yontemleri, anahtar kelimeler ve yontemin nicel veya nitel olusu gibi
cesitli parametreler tlizerinden yapilmistir. Bu bibliyometrik analiz, dijital olgunluk
konusundaki akademik tezlerin dagilimlarini ve kullanilan arastirma yontemlerini
incelemistir. Tezlerin %51'i yiiksek lisans, %49'u doktora diizeyindedir. 2023 yilinda yapilan
tezler toplamin %54'{inii olusturmustur. Bahgesehir Universitesi (%15) ve Istanbul Ticaret
Universitesi (%12.5) en fazla tez iireten kurumlar arasindadir. Aragtirma yéntemlerinde,
tezlerin %52.5'inde veri analizi, %20'sinde ise karma yontemler kullanilmistir. Calismanin
amaci, dijital olgunluk alanindaki akademik literatiiriin yapisal 6zelliklerini ve arastirma
trendlerini ortaya koymak, gelecekteki arastirma yonlerini belirlemek ve literatiire katki
saglamaktir.

© 2024 JOBDA All rights reserved
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1| GIRIS

"Yeni Sanayi Devrimi", "Akill Uretim Sistemleri”,
"Dijitallesme", "Endiistri 4.0", "4. Sanayi Devri" ve
"Akilli Uretim Sistemleri" gibi kavramlar, Tiirkiye ve
diinya ¢apinda dijital olgunluk kavramini ifade eder
(Bayrak,2018). Dijital olgunluk, dijital verilerin
analizi yoluyla stireglerin etkinligini artirmaktir.
Endiistri 4.0, insan kaynakli hatalar1 azaltma,
iiretimi artirma ve degisen miisteri taleplerine hizl
yanit verme gibi o6zellikleriyle iiretim siireclerinde
maliyetleri diistirebilir. Endiistri 4.0''n savunma
sanayisindeki 6nemi, 6zellikle Nesnelerin Interneti
(IoT) ile lojistik optimizasyonu ve dngoriili liretim
yoluyla stok maliyetlerinin diisiirilmesi gibi
avantajlardan kaynaklanmaktadir (Ataman, 2018).

Dijital olgunluk kavrami bir organizasyonun dijital
teknolojileri ne kadar etkili ve verimli bir sekilde
benimsedigini ve is siireclerine nasil entegre ettigini
gosteren bir 6lciittir (Adaptedijital, 2024). Dijital
olgunluk kavrami On ikinci Kalkinma Plam
kapsaminda daha 6n plana ¢ikmaya baslamistir.
Tiirkiye'nin On ikinci Kalkinma Plam iilkenin
teknolojik altyapisin1 giiclendirmeyi ve dijital
doniisimii  tesvik etmeyi amaglar. Teknoloji
altyapisinin kalitesini, calisanlarin dijital
becerilerini, yonetimin dijital doénilisiime olan
bagliligi ve is siireglerinin dijitallesme diizeyini
icermektedir. Dijital olgunlugu yiiksek olan
kuruluslar, teknolojik gelismelere hizli bir sekilde
uyum saglayabilir, pazar degisikliklerine etkin bir

sekilde yamit verebilir ve yenilik¢i ¢ozlimler
tiretebilmektedir.
Kalkinma plani, organizasyonlarin teknolojik

gelismelere adaptasyon hizin1 vurgulamaktadir.
Dijital olgunluk, yapay zeka, otomasyon ve biiytlik
veri analizi gibi teknolojilerin kullanimini artirarak
veriye dayali karar alma yeteneklerinin gelisimini
icermektedir. Ayrica dijital becerilerini gelistirmeye
odaklanir. Egitim ve gelisim programlari, dijital
araglan etkili bir sekilde kullanmak ve siirekli yeni
beceriler kazanmak icin desteklenmektedir. Bu
nedenle, ¢alisanlar dijital donilisiim stirecine daha
iyi hazirlanabilir (Cumhurbagkanligi Strateji ve
Biitce Baskanligi, 2023).

On ikinci Kalkinma Planinin odak noktalari arasinda
acik iletisimi ve yenilikgiligi tesvik eden bir
organizasyonel Kkiltiir yer almaktadir. Dijital
doniisime olan liderlik destegi ve bu siireci
yonlendirme c¢abalari, kiltirel adaptasyonu
giiclendirerek dijital doniisiim projelerinin basarili
olmasin1  saglamay1  hedeflemektedir  (T.C.
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Cumhurbaskanlig1 Strateji ve Biitge Baskanligi,
2023).

Dijital olgunluk, yapay zeka, otomasyon ve biyiik
veri analizi gibi teknolojilerin veriye dayali karar
alma siireglerindeki etkilerini ele alirken,
Tirkiye'nin teknolojik adaptasyon kapasitesinin
artirllmasi ve dijital doniisiim siirecglerinin etkin
yonetilmesi konularina da odaklanir. Bu baglamda,
On Ikinci Kalkinma Plamnin dijital déniisiimii
destekleme stratejileri ve acik iletisimi tesvik eden
organizasyonel kiiltiir incelemeleri yapilmaktadir
(T.C. Cumhurbaskanlig: Strateji ve Biitce Baskanligi,
2023). Ayni zamanda dijital olgunluk, bir
organizasyonun dijital teknolojileri ne kadar etkili
bir sekilde entegre ettigini, kullandigin1 ve bu
teknolojilerden nasil deger yarattifim1 6lgen bir
kavramdir. Teknolojik altyapinin yani sira, dijital
doniistim kiiltiird, liderlik becerileri, stiregler ve
stratejik hedefler gibi unsurlar1 da kapsar. Dijital
olgunluga ulasan sirketler, operasyonel verimlilik,
misteri deneyimi ve yenilik¢ilik gibi alanlarda
rekabet avantaji saglar (Gill ve VanBoskirk, 2016).

Dijital olgunluk,  organizasyonlarin  dijital
teknolojileri entegre etme ve bu teknolojilerden
deger yaratma kapasitesini 6lcen bir kavramdir.
Kuramsal olarak, dijital olgunluk, teknolojik
altyapinin yam sira kiltiir, liderlik, strateji ve
slireclerin biitiinlesik bir sekilde ele alinmasini
gerektirir. Dijital olgunluk seviyeleri,
organizasyonlarin dijital déniisiim yolculugundaki
asamalarin yansitarak, rekabet avantaji, inovasyon
ve adaptasyon yeteneklerini gliclendirir.
Bibliyometrik analiz yontemi, dijital olgunluk
konusunun literatiirdeki yerini ve gelisimini
degerlendirerek, bu kavramin teorik temellerini ve
arastirma egilimlerini ortaya koyar.(Gill ve
VanBoskirk, 2016).

Bu calisma kapsaminda dijital olgunluk kavrami
cercevesinde Yiiksekogretim Kurulu Tez
Merkezi'nde (YOKTEZ) yayimlanmis 39 adet
yazilmis tezin; konusu, tiirdi, yazildig1 yil, yazildig
liniversite, Universitenin tiri, yazildigl enstiti,
yazildig1 ana bilim dali, arastirma yontemleri,
anahtar kelimeleri ve nicel veya nitel olmasina gore
bu alandaki akademik tezlerin genis ve karmasik
yapisini anlamak, arastirma egilimlerini tespit
etmek ve gelecekteki arastirma yonlerini belirlemek
amaciyla bibliyometrik analiz gerceklestirilecektir.

Yiiksek dijital olgunluk, organizasyonlarin degisen
pazar dinamiklerine hizla adapte olmasini, miisteri
beklentilerini karsilamasini ve veri odakli kararlar
almasin destekler. Dijital olgunluk seviyesi diisiik



olan isletmeler, hizla degisen ortamda geride kalma
riski tasirken, yiiksek seviyede olanlar bu
degisimlerden faydalanarak biiyiime firsatlarini
degerlendirir. Bu nedenle, dijital olgunluk,
isletmelerin stratejik planlarinin merkezinde yer
almali ve siirekli olarak gelistirilmelidir. Bu
calismanin amaci, bibliyometrik analiz yontemini
kullanarak dijital olgunluk ve dijital déniisiim
konularindaki mevcut literattirii degerlendirmek ve
alandaki arastirma egilimlerini, 6nemli yayinlari,
yazarlari ve konular1 ortaya c¢ikarmaktir.
Bibliyometrik analiz, akademik yayinlarin sayisal
olarak incelenmesi yoluyla bilimsel iiretkenlik, atif
aglar1  ve arastirma etkilesimleri hakkinda
derinlemesine bilgi saglar. Bu yontem, 6zellikle bir
alandaki en etkili calismalarin ve arastirmacilarin
belirlenmesine, literatiirdeki bosluklarin
saptanmasina ve gelecekteki arastirma
yonelimlerinin 6ngoriilmesine katki sunar (Zupic ve
Cater, 2015). Gergeklestirilen literatiir taramasi
kapsaminda dijital olgunluk konulu lisansiistii
tezleri kapsayan bir Dbibliyometrik analize
rastlanmamistir. Bu yoniiyle ¢alismanin literatiire
katki saglayacag1 diisiiniilmektedir. Bu c¢alisma ile
ozellikle lisaniistii tezler icin gelecekteki yapilacak
lisansiistii tezler icin mevcut durum ortaya
konulmak hedeflenmistir.

2 | YONTEM

YOKTEZ veri tabani iizerinde yapilan aramada
herhangi bir yil kisitlamasi yapilmamis olup ilk
calismanin 2018 yilinda yapilmasi ile analiz 2018
yili ile baslamistir. Tarama glinimiize kadar
yapilmis olup 01.06.2024 itibariyle son bulmustur.
2018-2024 yillar1 arasinda yazilmis “digital
maturity" ve "dijital olgunluk" anahtar kelimeleriyle
yapilan  arastirmalarda toplamda 39 tez
incelenmistir. Bu tezlerin konulary, tiirleri (yliksek
lisans, doktora vb.), yazildiklar1 yillar, yazildiklari
iiniversiteler ve bu {iniversitelerin tiirleri (devlet,
vakif vb.) ile enstiti ve ana bilim dallan
belirlenmistir.  Ayrica, kullanilan arastirma
yontemleri incelenmis ve bu yontemlerin nicel mi
yoksa nitel mi oldugu tespit edilmistir. Tezlerde
kullanilan anahtar kelimeler excelde tablolar
olusturularak grafiklerle analiz edilerek dijital
olgunluk konusunun hangi alt basliklarla
iliskilendirildigi ortaya konmustur. Excel'in veri
manipiilasyonu, diizenleme, siralama ve
gruplandirma ozellikleri, biyiik veri setlerinin
analizini ve belirli egilimlerin ortaya ¢ikarilmasini
kolaylastirir. Farkli yillar, yazarlar, dergiler,
iiniversiteler, konular veya iilkeler gibi kategoriler
arasinda Kkarsilastirmalar yapmak icin Excel’de
cesitli grafik tiirleri kullanilabilir; bu da hangi
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kategorilerin hangi yillarda yayin sayilarinin
arttigini gorsel olarak anlamayr saglar. Cizgi
grafikleri ve histogramlar gibi gorsellestirme
araclari ise zaman icindeki egilimleri ve kaliplari
belirlemeye yardimci olur. Excel'in sundugu
kisisellestirilebilir ~ gorsellestirmeler, grafikleri
kullanici ihtiyaclarina goére uyarlama imkani verir,
bu da analiz sonuglarinin daha etkili sunulmasina
yardimc1 oldugu igin bu yontem tercih edilmistir.
Taramalar nicel, nitel ve karma olarak yapilmis ve
asagida yer alan sorulara cevap aranmistir.

e Dijital olgunluk konulu lisansiistii tezlerin
yillara gore dagilimi nasildir?

« Bibliyometrik analiz kapsaminda
degerlendirilen lisanstistii tezlerin tiirlerine gore
dagilimi nasildir?

e Dijital olgunluk yazinina Kkatki
iiniversitelerin tiir dagilimi nasildir?

saglayan

« Dijital olgunluk yazinina hangi tniversiteler
katki saglamistir?

e Lisansiistii tezler hangi anabilim dallan ve
konularda yazilmistir?

e Degerlendirilen dijital olgunluk konulu
lisansiistii tezlerin enstitiilere gére dagilimi nasil
gerceklesmistir?

e Dijital olgunluk alaninda wulusal yazinda
yapilan tezlerde hangi yontemler kullanilmistir?

e Dijital olgunluk konulu lisansiistii tezlerde
hangi anahtar kelimeler tercih edilmistir?

2.1. Bibliyometrik Analiz

Bibliyometrik  analiz, akademik  yayinlarin
matematiksel ~ ve  istatistiksel = yodntemlerle
degerlendirilmesini ifade eden bir siirectir. Bu
yontem, anahtar Kkelimeler, yazarlarin bagh
olduklar1 kurumlar, atiflar, yaymn yillarn ve
kaynaklar gibi verilerin analiz edilmesiyle
gerceklestirilir ~ (Pritchard, 1969). Bilimsel

yayinlarin genel yapisini ve arastirma egilimlerini
anlamak i¢in onemli bir aragtir. Bibliyometrik
analiz, mikro ve makro diizeyde yapilabilir; mikro
diizeyde yapilan ¢alismalar betimleyici bulgular
elde ederken, makro diizeyde yapilan ¢alismalar
performans analizine yonelik degerlendirici
bulgular sunar (Al, Soydal, vd., 2010).

Bibliyometrik analiz, arastirma alanlarindaki
bosluklar1 ve yeni firsatlar1 belirlemeye yardimci
olur. Yayinlarin dagilimini, kullanilan metodolojileri
ve arastirma egilimlerini ortaya koyarak,



gelecekteki arastirmalarin yonlendirilmesine katki
saglar. Ayrica, arastirmacilarin ve kurumlarin
performans degerlendirmelerinde, fon
dagilimlarinda ve stratejik planlamalarda 6nemli
bir rol oynar. Bibliyometrik veriler, akademik ve
arastirma politikalarinin  olusturulmasinda da
kullanilabilir. Bu analizler, arastirma etkinliklerinin
degerlendirilmesi ve bilimsel literatiiriin daha genis
bir perspektiften incelenmesi i¢cin 6nemli veriler
saglar.  Dergilerin  yillik  incelenmesi ve
degerlendirilmesi, akademik yayinlarin
gelisimlerini ve egilimlerini izlemek i¢in oldukca
onemlidir (Yalcin, 2010).

Bibliyometrik analizler, dijital olgunluk alanindaki
calismalar1 anlamak ve bu alandaki arastirma
egilimlerini, anahtar konular1 ve metodolojik
yaklasimlar1 ortaya koymak icin giiclii bir yontem
sunmaktadir. Dijital olgunluk, 6zellikle Endiistri 4.0
ve dijital doniisiim siireclerinde, isletmelerin dijital
teknolojilere uyum saglamadaki yetkinliklerini
6lcen onemli bir kavramdir. Bu alanda yapilan
calismalar, dijital olgunluk diizeylerinin
belirlenmesi ve farklh sektorlerdeki
uygulamalarinin incelenmesine odaklanmaktadir.
Ancak, literatlirde dijital olgunluk iizerine yapilan
bibliyometrik analizlerin sinirh oldugu
gorilmektedir. Bu nedenle, dijital olgunlukla ilgili
bibliyometrik analizler, mevcut arastirmalarin
derinlemesine incelenmesine, literatirdeki
bosluklarin belirlenmesine ve dijital doniisiimiin
gelecekteki yonelimlerinin daha iyi anlasilmasina
katki saglayabilir.

Bu c¢alismada, dijital olgunluk konusundaki
lisansiistii tezlerin bibliyometrik analizi, bu
alandaki arastirma egilimlerini, katkilar1 ve
bosluklar1 belirlemek amaciyla yapilmaktadir.
Bibliyometrik analiz, tezlerin icerik, yazar, atif ve
anahtar kelime gibi unsurlarini degerlendirerek,
dijital olgunluk literatiiriiniin akademik diinyadaki
yerini ve gelisimini sistematik bir sekilde ortaya
koyar. Bu sayede, dijital olgunluk konusundaki
tezlerin literatiire katkilar1 net bir sekilde
anlasilirken, alandaki bilgi eksiklikleri ve
gelecekteki arastirma firsatlari belirlenebilecektir.

2.2. Literatiir Taramasi

Batur ve Ozcan (2020), 2015-2019 yillar1 arasinda
elestirel diisiinme {zerine yazilan lisansisti
tezlerin analizini gergeklestirmislerdir, Gazi
Universitesi’'nde bu alanda en fazla tezin yazildig
tespit edilmistir. Arastirma, betimsel tarama
yontemiyle gerceklestirilmistir ve betimsel agirlikli
oldugu belirlenmistir.
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Besel (2017),2003-2017 yillar1 arasinda Ttrkiye'de
“Maliye”, “Mali Hukuk” ve “Maliye ve Ekonomi”
anabilim dallarinda yapilan 1714 lisansiistii tezi
analiz etmistir. Calismalarin c¢ogunun betimsel
nitelikte oldugu ve cesitli liniversitelerde yapildigi
gorulmustiir.

Depren vd. (2018), 1975-2017 yillar1 arasinda
borsalarda oynaklik konusunu ele alan 7568
yayiin bibliyometrik analizini yapmistir. En sik
kullanilan anahtar kelimeler “volatility”, “stock
market”, “stock returns”, “econophysics”, “GARCH”

ve “financial crisis” olarak belirlenmistir.

Duran ve Celikkaya (2019), 2000-2019 yillan
arasinda lojistik lizerine yapilan lisanststi tezleri
incelemis ve en fazla tezin Dokuz Eylul
Universitesi’'nde yapildigin belirlemistir.
Calismalar genellikle Tiirkce ve yiiksek lisans
diizeyinde olup, analizler Maxqda programi
kullanilarak gorsellestirmislerdir.

Giiven ve Eren (2024), YOKTEZ veri tabaninda yer
alan endiistriyel kazalar konulu 72 lisansiistii tezin
bibliyometrik  analizini  gercgeklestirmislerdir.
Erisilen tezler tez tiirii , tez yili, tezin yazildigl
universite, Uiniversite tiri , enstitii , ana bilim daly,
konu ve yontemlerine gore incelenmistir.

Sanli vd. (2024), isletmelerin verileri koruma
siireclerini saglikli bir sekilde yonetmesinde 6nemli

bir yeri olan siber giivenlik konusunu ele
almislardir. Bu kapsamda 408 lisansiistii tez
bibliyometrik analiz yontemiyle
degerlendirilmistir.

Oztiirkel (2021), afet ydnetimi, afet lojistigi ve
insani yardim lojistigi alaninda yapilan tez
calismalarinin bibliyometrik analizini
gerceklestirmistir. 2000-2023 yillar1 arasinda en
fazla calismanin 2019'da yapildig1 belirlenmistir.
Calismalarin ¢ogunlugu Tirkge ve yiiksek lisans tezi
olarak gergeklestirilmistir.

Yorulmaz ve Baykan (2022), 2000-2019 yillar
arasinda liman isletmeciligi (izerine yapilan
lisansiistii tezleri incelemis ve en fazla tezin Dokuz
Eyliil Universitesi’nde yapildigim tespit etmistir.

Uzun vd. (2024), 2008-2024 yillan arasinda YOK
Ulusal Tez Merkezi'nde yayinlanan oyun gelistirme
konulu 46 lisansiitii tez bibliyometrik agidan
incelenmistir. Bu konuda 2021-2024 willan
arasinda yapilan tezlerin sayisinda  artis
gozlemlendigi ve en fazla yiliksek lisans tezinin
yayimlandigi tespit edilmistir.



Budak ve Ozgelik (2022), 1998-2022 yillan
arasinda devletin dijitallesmesi ile ilgili yapilan 764
dokiimanin bibliyometrik analizini
gerceklestirmistir. En ¢ok yayin yapan iilkenin ABD
oldugu ve en iiretken yazarin Marijn Janssen oldugu
belirlenmistir. Alp ve Akalin (2023), 1996-2022
yillari arasinda yalin yonetim alaninda yiiriitiilen 86
lisanstisti tezin bibliyometrik analizini
gerceklestirmistir.  Calismalarin  ¢ogunlugunun
ylksek lisans diizeyinde oldugu belirlenmistir.

Bibliyometrik analiz i¢in gergeklestirilen literatiir
taramasinin yani sira dijital olgunluk kapsaminda
gerceklestirilen bazi ¢alismalar da incelenmistir.
Arslan ve Sensoy (2022), calismalarinda Endiistri
4.0’a uyum saglamak isteyen liretim isletmelerinin
uygun adimlar atmalar1 gerektigini
vurgulamislardir. Bursa'daki 85 isletmenin dijital
olgunluk diizeyi DMAT o6lgegi ile 6l¢gmis ve SPSS22.0
ile analiz edilmislerdir. Calisma, Endistri 4.0’a gecis
strecinde isletmelere rehberlik etmektedir. Olgun
ve Turan (2022), Istanbul’daki tekstil firmalarinin
Endiistri 4.0 farkindalik duzeylerini incelemistir.
358 goniilli c¢alisan iizerinde yapilan anket
analizleri, farkindalik dilizeyinin orta seviyede
oldugunu ve bu diizeyin firma buyikligi, liretim
yapist ve ihracat durumu gibi faktorlere gore
degisiklik gosterdigini ortaya koymustur. Ayrica,
calisanlarin farkindalik diizeyinin yas, egitim ve
pozisyona bagli olarak farklilik gésterdigi, cinsiyetin
ise 6nemli bir etkiye sahip olmadig1 belirlenmistir.

Kasnak ve Ozkara (2022), Tiirkiye'deki imalat
sektoriindeki sirketlerin Endiistri 4.0 olgunluk
diizeylerini belirlemeye odaklanmislardir. ISO
500/1000 listesinde yer alan isletmelere uygulanan
anket sonuglarina gore, firmalar genel olarak
"deneyimli" seviyeye (3,92/5) yakin bulunmustur.
Orgiitsel yonlerin iyi seviyede oldugu, ancak
teknolojik alanlarda gelisime ihtiya¢ oldugu tespit
edilmistir. Erdogan ve Aydintan (2023), Tiirkiye'nin
en biiytik 1000 sanayi isletmesinde Endiistri 4.0
farkindalik ve olgunluk seviyelerini incelemislerdir.
459 isletmeden elde edilen veriler SPSS ve AMOS
programlariyla analiz etmisler, farkindalik seviyesi
3,74/5, olgunluk seviyesi ise 3,16/5 olarak
bulunmustur.

Oztiirk (2021), Tiirk savunma sanayisindeki dijital
doniisim siireglerini degerlendirmistir. Anket ve
veri toplama yontemleri kullanilarak, sektoriin
dijital olgunluk seviyesini belirlemistir. Bu ¢alisma,
firmalarin dijital yetkinlik diizeylerini ortaya
koymustur. Ataman (2018), savunma sanayisindeki
firmalarin Endistri 4.0 teknolojilerini nasil
benimseyebilecegi lizerine stratejik oOnerilerde

106

B. E. Demirel, E. Giiven and T. Eren / Journal of Business in The Digital Age 7(2), 2024, 102-111

bulunmus ve tereddiitli bulanik AHP ydntemini
kullanarak karar verme siireclerine analitik bir
yaklasim sunmustur.

Demirel vd. (2024), Tirk Savunma Sanayisi'ndeki
dort firmanin dijital olgunluk seviyelerinin analizini
yapmistir. Dijital olgunluk, firmalarin akilli iretim
sistemlerini etkin kullanma Kkapasitelerini 0Olgen
onemli bir Kkriter olarak ele alinmistir. Analitik
Hiyerarsi Siireci, TOPSIS ve PROMETHEE gibi ¢cok

kriterli karar verme yontemleri kullanilarak
firmalarin dijital doniisiim stiregleri
degerlendirilmistir. Calisma, firmalarin dijital

dontsimdeki giiclii ve zayif yonlerini tespit etmeyi
amagclayarak, bu slireglerin rekabet avantaji ve
verimlilik tizerine etkilerini ortaya koymaktadir.

Gergeklestirilen bibliyometrik analiz ve dijital
olgunluk konulu literatiir taramasi kapsaminda
dijital olgunluk konusuyla ilgili bibliyometrik
analizine rastlanmamistir. Bu c¢alisma; dijital
olgunluk alaninda yapilan lisansiistii tezlerin
bibliyometrik analizini kapsamaktadir. Arastirma,
tezlerin  konusunu, tirlint, yazildigr yil,
iniversiteyi, Universitenin tiriini (devlet veya
vakif), enstitiiyli, ana bilim dalini, kullanilan
arastirma yontemlerini, anahtar kelimeleri ve
yontemin nicel veya nitel olusunu inceleyecektir. Bu
sayede, dijital olgunluk konusundaki yazilan
lisansiistii tezlerin mevcuttur durumu ortaya
konularak gelecekteki calismalarin desteklenmesi
hedeflenmistir.

3 | BULGULAR
3.1. Tezlerin Yillara Gore Dagilimi

Incelenen lisansiistii tezlerin yillara gore kiimiilatif
dagilimi Sekil 1'de verilmistir.
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Sekil 1. Tezlerin Yillara Gore Dagilimi

2023 yilinda tez sayisinda belirgin bir artis
goriilmiis olup, 2023 yilinda yapilan tezler, toplam
tezlerin %54'lini olusturmaktadir. 2024 yili yeni
basladig icin tez sayisinin diisiik olmasi beklenen
bir durumdur. Bu, akademik arastirmalarin yillara



gore degiskenlik gosterebilecegini ve yeni yilin
baslarinda daha az tez kaydedildigini
gostermektedir. 2023 yilinda yasanan artigin,
Tiirkiye'nin On Ikinci Kalkinma Planinin etkisiyle
baglantili olabilecegi diisiiniilmektedir. Planin
arastirma ve gelistirme faaliyetlerini tesvik ederek
akademik calismalarda bir artis1 destekledigi
ongoriilmektedir.

3.2. Tez Tiirlerine Gére Dagilirm

Incelenen tezlerin tiirlerine gére dagilimi Sekil 2'de
verilmistir

Doktora Tezi
49%

Yiiksek Lisans Tezi
51%

Sekil 2. Tezlerin Tiirtine Gore Dagilimi

Yiiksek lisans tezleri (%51), doktora tezlerine
(%49) gore biraz daha fazla yapilmistir. Dijital
olgunluk konusunda yiiksek lisans ve doktora
diizeyinde de o6nemli miktarda calisma
yapilmaktadir.

3.3. Tezlerin Universitelerin Tiirlerine Gére Dagilimi
Incelenen tezlerin yazildig: iiniversite tiiriine gére

dagilimi Sekil 3’te verilmistir.

m Vakif Universitesi ~ m Devlet Universitesi

Sekil 3. Tezlerin Universite Tiiriine Gére Dagilimi

Genel olarak, dijital olgunluk konusu hem vakif hem
de devlet iiniversitelerinde benzer derecede ilgi
gormektedir. Bu durum, Tiirkiye'deki
ylksekogretim kurumlarinin dijital déniisim ve
olgunluk konularina verdigi 6nemi yansitmaktadir.
Her iki iiniversite tiirinde de dijital olgunluk
lizerine yapilan arastirmalar, bu alandaki bilgi
birikimini artirmaya ve uygulamalar gelistirmeye
katkida bulunacaktir.

3.4. Tezlerin Universitelere Gore Dagilim

Incelenen tezlerin iiniversitelere gére dagilimi Sekil
4’te verilmistir
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Sekil 4. Tezlerin Universitelere Gére Dagilim1

Tezlerin %15.38'si Bahgesehir Universitesi'nde,
9%12.82'si  Istanbul Ticaret Universitesi'nde,
%10.26'si Diizce Universitesinde ve %7.69'si
Istanbul Teknik Universitesi'nde yapilmistir. Diger
iniversitelerde yapilan tezler geri kalan kismi
olusturmaktadir. Bu dagilim, dijital olgunluk
konusunun farkli iiniversitelerde genis bir sekilde
ele alindigini géstermektedir.

3.5. Tezlerin Ana Bilim Dallarina Gére Dagilim

Incelenen tezlerin ana bilim dalina gére dagilimi
Sekil 5’te verilmistir
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Sekil 5. Tezlerin Ana Bilim Dallarina Gére Dagilimi

Tezlerin %28.95'si isletme Ana Bilim Dali'nda,
%23.68'si Endiistri Miihendisligi Ana Bilim
Dali'nda, %7.89'si Yonetim Bilisim Sistemleri Ana
Bilim Dali'nda ve %7.89'si isletme Miihendisligi Ana
Bilim Dali'nda yapilmistir. Hava Tasimacilig

Yonetimi, Egitim Kurumlari Isletmeciligi,
Uluslararast Ticaret ve Lojistik, Bilgisayar
Miihendisligi, Tasarim Teknoloji ve Bilim,



Uluslararasi Ticaret, Uretim Yonetimi ve Pazarlama,
Enformatik, Bilgisayar ve Ogretim Teknolojileri,
Sanayi Politikalar1 ve Teknoloji Yonetimi, Sosyal
Bilimler, Sosyal Bilimler ve Beseri Bilimler ana bilim
dallarinda ise toplamda %2.63 oranindadir. Bu
bulgular, akademik arastirmalarin yonelimleri
hakkinda o6nemli bilgiler sunmaktadir. Gelecek
calismalar, daha genis veri kiimeleri ve farkli analiz
yontemleri ile bu bulgular1 derinlemesine
inceleyebilir.

3.6. Tezlerin Konularina Gére Dagilimi

Incelenen tezlerin konularina goére dagilimi Sekil
6'de verilmistir
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Sekil 6. Tezlerin Konularina Gére Dagilimi

Tezlerin %44.74'l isletme konularinda yapilmistir.
Bu, isletme yonetimi ve dijital olgunluk arasindaki
iliskiye = odaklanan  arastirmalarin  6nemini
vurgulamaktadir. Tezlerin %23.68'i endiistri ve
endustri miithendisligi alaninda gergeklestirilmistir,
bu da dijital doniisiim ve Endiistri 4.0'1in endiistriyel
slireglere etkisinin genis bir sekilde arastirildiginm
gostermektedir. Tezlerin %7.89'u bilim ve teknoloji,
endistri ve endistri mihendisligi ile isletme
kombinasyonlarinda yapilmis olup, disiplinler arasi
arastirmalarin 6nemine isaret etmektedir. Egitim ve
6gretim konusundaki tezler %5.26 oraninda olup,
dijital olgunluk ve doniisiimiin egitim sektdriine
etkilerini incelemektedir. Geri kalan %18.42'lik
kisim ise Dbilgi ve belge yonetimi, insaat
mithendisligi, egitim ve 0Ogretim yOnetimi,
bankacilik, bilgisayar miihendisligi, uluslararasi
ticaret, bilisim ve teknoloji sivil havacilik,
miihendislik bilimleri konularina dagilmistir. Bu da
dijital olgunlugun farkli sektdrlerdeki etkilerini
inceleyen cesitli calismalarin yapildigini
gostermektedir.
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3.7. Tezlerin Enstitiilere Gére Dagilimi

incelenen tezlerin enstitiilerine gore dagilimu Sekil
7’de verilmistir
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Sekil 7. Tezlerin Enstitiilere Gore Dagilimi

Tezlerin %56.67'si Lisansiisti Egitim Enstitiisii'nde
yapilmistir, bu da enstitinin dijital olgunluk
konularinda genis capta arastirma
gerceklestirdigini gostermektedir. Sosyal Bilimler
Enstitiisii'nde yapilan tezler %33.33 oranindadir,
bu da sosyal bilimler alaninda dijital olgunluk ve
doniisim konularinin 6énemli bir arastirma alani
oldugunu ortaya koymaktadir. Fen Bilimleri

Enstitlisii'nde gerceklestirilen tezler %26.67
oraninda olup, dijital olgunluk konusunun fen
bilimleri perspektifinden de yogun olarak

incelendigini gostermektedir. Diger enstitiilerde
yapilan tezler ise %3.33 oraninda olup, dijital
olgunluk konusunun c¢esitli enstitiilerde de
arastirildigini gostermektedir. Bu dagilim, dijital
olgunluk konusunun farkli akademik enstitiilerde
genis bir sekilde ele alindigini ve multidisipliner bir
yaklasim benimsendigini gostermektedir.

3.8. Kullanilan Arastirma Yontemlerine Gore Dagilhim

incelenen tezlerin aragtirma yoéntemlerine gore
dagilimi Sekil 8'de verilmistir.
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Sekil 8. Tezlerin Arastirma Yontemlerine Gore
Dagilimi



Bu sekil, belirli bir dénemde yapilan tezlerde
kullanilan arastirma yo6ntemlerinin dagiliminm
ortaya koymaktadir. Veri analizi (%52.5) en fazla
kullanilan ydntem olarak one c¢ikarken, model
tasarimi da onemli bir yere sahiptir. Diger
yontemler ise daha az kullanilmaktadir. Bu bulgular,
akademik arastirmalarin ydntemsel tercihleri
hakkinda énemli bilgiler sunmaktadir.

3.9. Anahtar Kelimelere Gore Dagilim

Anahtar kelimelerin bulundugu kelime bulutu sekil
9 da verilmistir.
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Sekil 9. Anahtar Kelimelere Gore Kelime Bulutu

Kelime bulutunda 6ne ¢ikan kavramlar arasinda
"dijital,” "olgunluk," "teknoloji," "karar," "yonetim,"
ve "modeli" gibi anahtar kelimeler bulunuyor. Bu
kelimeler, dijital doéniisiim, teknolojik olgunluk,
karar verme siirecleri ve yonetim modelleri gibi
konularin agirlikli olarak ele alindigini gosteriyor.

4 | SONUC VE ONERILER

Bu bibliyometrik analiz, dijital olgunluk
konusundaki akademik tezlerin konusal, tiirsel,
yulik, enstitii ve ana bilim dali bazinda dagilimlarini
ve kullanilan arastirma yontemlerini kapsamli bir
sekilde incelemistir. Analiz, dijital olgunluk, dijital
doniisiim ve Endiistri 4.0 gibi konularin akademik
arastirmalarda o6nemli yer tuttugunu ortaya
koymustur.

Yillara gore dagilim incelendiginde, 2023 yilinda
yapilan  tezler toplam tezlerin = %54'linil
olusturmaktadir. Bu, 2023 yilinda dijital olgunluk
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konusundaki akademik arastirmalarda belirgin bir
artts  oldugunu gostermektedir. Bu artisin
Tiirkiye'nin On Ikinci Kalkinma Planinin etkisiyle
baglantili oldugu disiiniilmektedir. Tez tiirleri

acisindan bakildiginda, dijital olgunluk
konusundaki tezlerin %51'i yiiksek lisans
diizeyinde yapilmistir. Kalan %49 doktora

diizeyinde yapilmistir. Bu, yiiksek lisans ve doktora
6grencilerinin dijital olgunluk konusuna yogun ilgi
gosterdigini  gostermektedir. Universiteler ve
enstitiiler bazinda yapilan analizde, dijital olgunluk
konusundaki tezlerin %15'i Bahgesehir
Universitesi'nde yapilmistir. Lisansiistii Egitim
Enstitiisii'nde yapilan tezler ise toplamin %42.5'ini
olusturarak, enstitiiniin dijitallesme konularinda
lider bir arastirma merkezi oldugunu ortaya
koymaktadir. Arastirma yontemleri ag¢isindan
bakildiginda, dijital olgunluk konusundaki tezlerin
%52.5'inde veri analizi ydntemi kullanilmistir.
Dijital olgunluk, tezlerin %44'linde anahtar kelime
olarak kullanilmis olup, en popiiler arastirma
konusudur. Bu, dijital olgunluk seviyesinin
organizasyonlar tuzerindeki etkisinin genis bir
sekilde incelendigini gostermektedir.

Dijital olgunluk ve dijital dontisiim konularindaki
arastirmalarin artan Onemi, sadece akademik
literatiire katki saglamakla kalmayp, is diinyasinda
rekabet avantaji yaratmak ve ulusal politikalarin
sekillenmesinde de kritik bir rol oynamaktadir. Bu
calismalar, organizasyonlarin dijitallesme
stireclerini daha verimli yonetmelerine, teknolojik
yenilikleri benimsemelerine ve siirdiiriilebilir
biiylime saglamalarina yonelik stratejik rehberlik
sunmaktadir. Ozellikle dijital olgunluk seviyelerinin
organizasyonlarin performansi iizerindeki
etkilerini inceleyen arastirmalar, isletmelerin hangi
asamalarda dijital doniisiim firsatlarini kagirdigin
veya nasil daha etkin bir sekilde bu siregleri
optimize edebilecegini ortaya koyar. Bu baglamda,
dijital olgunluk arastirmalarinin, inovasyon
kiltiriniin gelistirilmesi, siireclerin iyilestirilmesi
ve ¢alisanlarin dijital yetkinliklerinin artirilmasi gibi
pratik uygulamalara dogrudan katki sagladigi
agiktir. Ayrica, politika yapicilar icin bu ¢alismalar,
dijitallesme stratejilerinin etkilerini degerlendirme
ve iyilestirme firsatlar1 sunarak, ulusal dijitallesme
politikalarinin gili¢lendirilmesine yardimci olur.
Dijital olgunlugun artmasi, sadece bireysel
organizasyonlarin degil, ayn1 zamanda {ilkelerin
kiiresel rekabet giiciinii artiracak bir faktor olarak
one c¢ikmaktadir. Bu nedenle, dijital olgunluk
iizerine yapilan akademik arastirmalarin hem
teorik zenginlik hem de somut uygulama alanlari
acisindan derinlemesine ele alinmasi, daha genis ve



stratejik bir perspektifin gelistirilmesine olanak
tanimaktadir.

Dijital olgunluk arastirmalarinin gelistirilmesi i¢in
yuksek lisans ve doktora diizeyinde fonlar
artirilmali, nitel ve karma ydntemlerle yapilan
calismalar tesvik edilmelidir. Dijitallesme odakl
iiniversitelerde metodoloji egitimleri ve calistaylar
diizenlenerek arastirmacilarin yetkinlikleri
artirilmalidir. Ayrica, daha kiiciik tiniversitelerdeki
arastirmalarin desteklenmesi icin fonlarin esit
dagilimi saglanmaly, dijitallesme tesvik programlari
genisletmeli ve dijital olgunluk seviyelerini
artiracak stratejiler gelistirmelidir. Bu adimlar,
arastirmalarin hem akademik hem de pratik etkisini
gliclendirecektir.

Dijital olgunluk ve dijital doénlsim konularinda
daha fazla arastirma yapilmali, nitel ve karma
yontemler ile veri analizi ve nicel degerlendirme
tesvik edilmelidir. Doktora diizeyinde burslar ve
fonlar saglanarak ileri diizey arastirmalar
desteklenmeli, tesvik programlar: devam etmelidir.
Dijital olgunluk tizerine yapilan bibliyometrik analiz
calismalarinin eksik oldugu géz oniine alindiginda,
onerileriniz bu literatiirdeki bosluklara ve dnceki
calismalarda belirtilen ihtiyaclara net bir yant
verebilir. Dijital olgunlugun farkli sektorlerde nasil
ele alindigina dair sistematik analizlerin yetersizligi,
karsilastirmali degerlendirme ve standartlasma
ihtiyaci gibi konulara yonelik ¢alismalar literatiirde
eksik kalmistir. Onerileriniz, bu  bosluklar
doldurarak dijital olgunluk siireclerinin kapsamh
bir sekilde incelenmesine katki saglayabilir.
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ABSTRACT

With rapid urbanization, maintaining urban infrastructure has grown into a gigantic
requirement. Proper and timely identification of infrastructure assets, such as manhole
covers and drainage, is of utmost importance to ensure that water drainage and
sewerage systems work properly within the precincts of a city. The classical methods of
inspection have contributed to being slow, expensive, and full of errors. The paper tries
to implement the use of YOLO in the automatic detection of manhole covers and drainage
in images derived from Google Street View. This study will be focused on how to integrate
results from object detection with MIS in order to monitor city infrastructures and
optimize the planning of maintenance. These results proved that YOLOv11 has a high
accuracy rate and has identified manhole covers and drainage from imagery on Google
Street View. Performance metrics included mAP@0.5 and mAP@0.5-0.95, which
described sensitivity and accuracy of the model, while the FPS analysis described the
applicability in real time. Those kinds of findings have underlined that Al-based solution
usage is efficient in the automatic monitoring and management of urban infrastructure
and prove their potential to contribute much to decision support systems.

0z

Hizli kentlesmeyle birlikte, kentsel altyapinin bakimi devasa bir gereksinim haline
gelmistir. Rogar kapaklari ve mazgal gibi altyapi varliklarinin dogru ve zamaninda tespit
edilmesi, su drenaj ve kanalizasyon sistemlerinin bir sehrin sinirlar i¢inde diizgiin
calismasini saglamak icin son derece 6nemlidir. Klasik denetim yontemleri yavas, pahali
ve hatalarla dolu olmasina katkida bulunmustur. Bu makale, Google Street View'dan elde
edilen goriintlilerde rogar kapaklarinin ve mazgallarin otomatik olarak tespit
edilmesinde YOLO kullanimini uygulamaya ¢alismaktadir. Bu ¢alisma, sehir altyapilarini
izlemek ve bakim planlamasini optimize etmek icin nesne tespitinden elde edilen
sonuglarin YBS ile nasil entegre edilecegine odaklanacaktir. Bu sonuglar, YOLOv11'in
yliksek bir dogruluk oranina sahip oldugunu ve Google Street View goriintiilerinden
rogar kapaklarini ve mazgallarin tespit ettigini kanitlamistir. Performans oOlgiitleri
arasinda modelin hassasiyetini ve dogrulugunu tanimlayan mAP@0.5 ve mAP@0.5-0.95
yer alirken, FPS analizi ger¢ek zamanl uygulanabilirligi tanimlamistir. Bu tiir bulgular,
yapay zeka tabanli ¢6ziim kullaniminin kentsel altyapinin otomatik olarak izlenmesi ve
yonetilmesinde etkili oldugunun altin1 ¢izmis ve karar destek sistemlerine biytik katki
saglama potansiyellerini kanitlamistir.
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1 | INTRODUCTION

Indeed, in this fast-marching world of rising
urbanization, the better management and viability
of its urban infrastructure is the challenge of the
day. Like other common structural components,
the manhole covers and drainage play a critical role
in the water drainage systems and sewerage
mechanisms and have taken a frontline
significance in the daily functioning of cities. They
require routine monitoring and maintenance so
that any potential infrastructure problem may be
avoided, guaranteeing public safety. These
activities involve identification and monitoring,
which are highly time-consuming and costly, yet
prone to errors.

The growing complexity of urban environments
and the increasing population density in cities
demand innovative approaches to infrastructure
management. Urban infrastructure must not only
meet the needs of current residents but also
anticipate future demands in terms of safety,
functionality, and sustainability. Consequently,
incorporating advanced technologies into urban
management strategies is no longer optional but a
necessity.

Current methods of manual inspection hardly
allow for updating and obtaining rather precise
data over large-scale geographic areas; it reduces
the effectiveness of operations within municipal
governments and leads to oversight where urgent
intervention is required. Similarly, rich, timely
image databases- such as provided by Google
Street View-are increasingly valuable in automated
mapping and monitoring applications applied to
city infrastructures. These data processing
reductions obtained from these tools reduce
fieldwork and allow spending higher productive
resources. However, these data sources require
efficient processing methodologies to extract
actionable insights at scale. Artificial intelligence
(AI) and deep learning techniques offer powerful
solutions for leveraging such large datasets,
enabling rapid, accurate, and cost-effective
infrastructure assessments. More recently, thanks
to the development of artificial intelligence and
deep learning, it has been possible to develop new
opportunities related to the analysis of large-scale
data and object detecting applications. In
particular, the methods based on You Only Look
Once have phenomenal performance for real-time
object detection. Among them, the latest version,
now called YOLO v11, was able to perform fast and
accurate detections for complicated visual data.
The work at hand will present the automatic
manhole cover and grating detection in Google
Street View images performed with the use of the
YOLO v11 algorithm. Data will be used within
management processes regarding city
infrastructure management, effective maintenance
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and repair processes, and advanced-level decision
support mechanisms. All these will contribute to
increasing the operation efficiency in city
administrations and also raising the quality of the
public services.

Moreover, the findings of this study have
implications  for  urban  resilience  and
sustainability, aligning with global efforts to
develop smarter, more adaptive cities. By
addressing challenges such as data accuracy, model
optimization, and operational scalability, this
research aims to demonstrate how Al-based
solutions can serve as catalysts for transformative
change in urban planning and governance.

The following are the research questions to be
addressed within the scope of this study.

e How effective is the YOLO Algorithm for
detecting manholes and drains in street images?

e Which ones are possible data preprocessing
and model optimization methodologies that might
be applied to enhance performance for manhole
and drainage detection using YOLO?

e The main question is, what novelty does
YOLOv11 bring compared to the already existing
YOLOv8 or their older versions, and in what
scenarios does that translate into more efficient
performance?

2 | LITERATURE REVIEW

Management of urban infrastructures is quite
important in realizing the sustainability and safety
of a modern city. The automatic defect detection
relating to manhole covers, gratings, and road
surfaces will accelerate the maintenance and
repairing processes of infrastructural elements
with reduced human errors. Deep learning and
computer vision have developed in the recent past
and hence brought significant progresses to the
monitoring and evaluation processes relating to
the urban infrastructures. For instance, some of the
real-time object detection algorithms like YOLO
can detect infrastructure features very fast with
high accuracy. Wang et al. (2022) developed a
YOLO-SDD  with  YOLOv5s that detected
stormwater drains from street-level imagery. They
optimize the backbone network and loss function
by analyzing characteristics of the small-scale
targets. The experimental results show that the
mAP@0.5 reaches 89.6% for detecting various
stormwater  drains  states in  different
environmental conditions. Another relevant
article, Benhiba et al. 2023, applied the YOLOv8
model to the detection of manhole covers through
inspection using drone images and adding GPS
location information. The experiments showed a
very good performance of YOLOv8, 89% for



mAP@50, and 95% for accuracy. This contributes
to proactive maintenance and mitigation of risks in
the urban infrastructure. Singh et al. (2023) aimed
to detect potholes on the road for intelligent
transport systems. They made a comparison in
performances of some deep learning-based object
detection methods such as YOLOv5, YOLOv6, and
YOLOvV7 in road damage detection. Among all, the
best performance was obtained by YOLOv7 with
93% accuracy for detection. In this regard, Zhou et
al. (2019) had four models trained and tested for
automatically detecting potholes on the road:
YOLOv3, SSD, HOG with SVM, and Faster R-CNN.
The experimental results demonstrated that the
YOLOv3 model outperformed the others in that it
produced faster and reliable results in detection.
Thereafter, Noori et al. (2023) presented deep
learning-based approaches for assessing the
severity of asphalt patches and manhole covers.
They carried out work that involved the execution
of a one-stage object detection algorithm using
YOLOvV5, YOLOv6, and YOLOvV7 and showed that
YOLOVS5 had the best performance out of the three
at high speed. This work has depicted the leading
trend of deep learning models in detecting asphalt
patches and manhole covers. Wang et al. (2023)
propose the detection of manhole covers using
aerial images captured by a UAV. They placed
manhole covers using YOVOv8 object detection
technology and enhanced image quality using
super-resolution processing via the SRGAN
network. Therefore, they have achieved manhole
covers classification accuracy of 97.62%. Li et al.
2020, have proposed an automatic sewer pipe
defect detection system based on the deep learning
algorithm YOLOv3. For example, in six various
classes of model output identifications, the broken,
hole, debris, crack, fracture, and root classes return
an average precision of approximately 85.37%.
Again, in proof of efficiency for deep-learning
approaches to regular monitoring of sewerage
systems.

The above literature highlights the relevance of
deep learning, especially the place occupied by
YOLO algorithms for wurban infrastructure
management. Variably, various studies prove the
very high accuracy and efficiency of the different
versions of YOLO but also the use of other deep
learning models to automatically detect manhole
covers, gratings, and road damages. Most of the
works conducted so far require imagery from
drones or UAVs, and very few research works have
focused on street-level imagery such as Google
Street View. In this regard, this research paper will
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focus on the automatic detection of manhole covers
and gratings using the YOLO algorithm in Google
Street View images and try to fill up the gap in the
literature. In that case, street-level imagery will
provide data coverage on a wider scale, presently
and through regular updates, enabling better and
more economic monitoring of urban infrastructure
with time.

Incorporating spatial planning and Geographic
Information  Systems  (GIS) into  urban
infrastructure management enhances decision-
making and resource allocation. GIS applications in
urban and regional planning are diverse and
essential for land management. Significant uses
include risk management and emergency planning,
where GIS data connects emergency management
with spatial planning through network analysis
and thematic mapping. GIS also aids in
standardizing and validating urban data by
collecting and analyzing socioeconomic and
environmental information, facilitating
methodologies like overlay analysis to identify
conflicts between land development and
environmental concerns. Additionally, GIS
supports the execution of urban plans by
conducting environmental impact assessments of
proposed projects, evaluating and minimizing
development impacts on the environment.

Integrating Building Information Modeling (BIM)
and GIS has been approached from relevant aspects
such as standardization and level of detail, aiming
to improve the operation and maintenance of
urban infrastructure. This integration enhances the
management of existing infrastructure by
combining detailed building models with spatial
context, facilitating better decision-making in
maintenance and operations (Cepa et al. 2024).

GIS also plays a crucial role in urban infrastructure
planning and management by developing and
maintaining the physical infrastructure that
supports urban areas, including transportation,
water and sewer systems, waste management, and
public spaces. The goal is to ensure that
infrastructure is safe, reliable, efficient, and meets
the needs of urban populations. Furthermore, GIS
streamlines asset management by centralizing
information on maintenance schedules, repair
history, and equipment inventory. By tracking the
lifecycle of each asset, from installation to
decommissioning, GIS empowers organizations to
prioritize maintenance tasks, prolong asset
lifespan, and minimize downtime (Lamp 2024).



This research paper focuses on the automatic
detection of manhole covers and gratings using the
YOLO algorithm in Google Street View images,
aiming to fill the gap in the literature. Street-level
imagery provides broader data coverage, enabling
better and more economical monitoring of urban
infrastructure over time. Integrating deep
learning-based detection with GIS and spatial
planning frameworks can enhance urban
infrastructure management by providing accurate,
real-time data for decision-making, improving
maintenance efficiency, and contributing to the
sustainability and safety of modern cities.

3 | METHODOLOGY

Experiments are designed to comparatively assess
different deep learning object detection models for
manhole covers and grating auto-detection. In this
regard, the paper considers an experimental design
methodology comprising tests in four phases,
comparing the performance of the YOLO
algorithms and selecting the best model.

The labeled dataset created consisted of 686
Google Street View images featuring manhole
covers with drainage labels, amounting to 1001
labels where manhole covers were created using
the Roboflow tool-manually generated with 635,
while for drainage, 366 was prepared.

In the post-labeling process, some data
augmentation techniques were performed in order
to make the variations in the dataset more diverse,
including: rotation, scaling 640x640 pixels, and
adjusting  brightness and contrast. After
augmentation, a total of 1646 images are obtained:
70% data for training is 1440 images, 15% for
validation is 136 images, and 15% for testing is 67
images. The first experiment compares the
performance between YOLOv5, YOLOv8, and
YOLOv11. All the models have been trained on the
same training and validation datasets, keeping
similar training parameters. Model performance is
quantified by metrics such as mAP@0.5, Precision,
Recall, and F1 Score. The second experiment
compares several size versions of YOLOv1l:
YOLOv1lln or nano, YOLOvlls or small, and
YOLOv11m or medium version. In this experiment,
this investigates how changes in model size affect
the speed and accuracy of the model. The
evaluation metrics that will be used include
mAP@0.5, model size in megabytes, and
processing speed in frames per second. The
performances of the third experiment were tested
on the test dataset, comparing both the speeds and
accuracies. Later, the applications were run on the
test dataset that had not been used for training.
Further, their performance was compared against
real-world data. In this regard, mAP@ 0.5 and
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@0.5:0.95, among other metrics to be considered
including processing time, ms/ image, and FPS. It
therefore gives a full comparison performance
analysis of various YOLO models in detecting the
covers of manholes and gratings that henceforth
guide the selection of the best object detection
model for practical applications in managing city
infrastructures. These experiments aim to
ascertain, with regard to both aspects of accuracy
and speed, the suitability of the models for practical
applications. It empowers city governments with
better monitoring of their infrastructure assets and
improvements in the ways maintenance is done.

Figure 1. Labeling of manhole covers and drainage

3.1. Modeling

Regarding this, various experiments are conducted
concerning specific hyper-parameters and training
strategies to achieve optimum performance of the
deep learning model called YOLOv11 for detecting
manholes and drainage in Google Street View
images, so as to enhance the generalization
capability of the model. This experimental design
adopted in this paper is based on the requirement
needed for the research question at hand, while
aspiring to fill in the gaps evident in the literature.



In this context, some experiments, such as version
comparison for YOLO, determination of the
number of epochs, and early stop strategy are done.
The experiments here are selected since, from the
literature in deep learning [Liao etc. 2022, Yang
and Shami 2020, Bischl etc. 2023, Du etc. 2021, Rjin
and Hutter 2018] optimization in hyperparametric
parameters and training strategies are the keys
leading to better model performances. This shall
help in filling up the literature gap by providing
optimized performance of the YOLOv11 model in
identifying manholes and grilles within the settings
of an urban environment.

3.2. Experiment comparing the results of different
Yolo versions

In this study, the experiment was conducted with
three different versions of YOLO that faced each
other frequently in the literature. A model will be
created by using Yolo v5, and thereafter the
performance values will be analyzed (Figure 2). It
can be inferred from the results analysis about the
Confusion Matrix and the F1-Confidence Curve that
the class "man-hole" has a higher F1 score than
"drainage" class, which means, in general, this class
is presenting more detection accuracy (Figure 2a).
While in this problem, the F1-Score was more
successful, specifically in the "man-hole" class for
the Model; the "drainage" class still has a pretty low
precision and recall value. mAP@0.5 value for all
classes is 0.583-the said model works with
acceptable accuracy; it needs to be improved for
some classes (Figure 2b). About 0.144 mAP@0.5-
0.95: a model performs badly, especially on more
difficult detections since a line is at the bottom left
while drawing across different IoU thresholds. It
can be observed from the Precision-Recall curve
that the "man-hole" class has a much better result
in comparison with other classes (Figure 2c). The
"drainage" class has low precision and recall,
relating to many false negatives and positives in the
detections (Figure 2d). Losses such as
train/box_loss, train/cls_loss, train/cls_loss,
val/box_loss, among others, keep decreasing
during training and verification. That provides
evidence that the model is learned in some sort of
process and is making fewer mistakes. It would be
easy, though, to notice fluctuations, especially
those related to validation losses, because some
evidence for overfitting might have happened in
some epochs. That is to say, the model performance
in the "manhole" class is middle, but gives huge
errors and poor performance in the class
"drainage." Generally, during this fit for FPS and
speed evaluation, sensitivity and recall values have
to be increased, especially in the class "drainage,"
in order to reach the desired level in accuracy.
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Figure 2. Result values of the Yolo v5 model

The Accuracy, F1-Score, and Average Precision-
mAP@0.5/mAP@0.5-0.95 scores are depicted
below for the given YOLOv8 model (Figure 3). By
considering the Precision-Recall curve as well as
the F1-Confidence curve, one is able to analyze that
compared to a class "drainage," the "man-hole"
class gives rather successful detection accuracy
(Figure 3a). The "man-hole" class has higher values
both for precision and recall; therefore, the F1
score is on this side. It doesn't perform that well
compared to the "drainage" class. Precision and
Recall values have many fluctuations. This shows
that it might sometimes come under conditions of
false positive or false negative. For the mean
Average Precision mAP@0.5 across all classes, the
value is 0.609, hence it would give quite accurate
detections (Figure 3b). The value of mAP@0.5-0.95
comes out to be 0.154. This further means that with
higher IoU threshold values, the model performs
worst and needs further improvement on most
challenging detections. If considering Precision-
Confidence and Recall-Confidence Curves, the



"manhole" class outperforms the "drainage"” class.
Though both classes have high recall value,
"manhole"” class has higher whereas the "drainage”
classes have lower recall rates (Figure 3c). It is
visible that loss both trains and validates-a model
learns after some time and makes fewer mistakes.
In real time, if there are too many ups and downs in
terms of validation losses, one can draw a
conclusion with confidence: most likely, this
network is overfitted and requires a regular
strategy of training (Figure 3d). The performance
of Model YOLOvV8 was great, especially class "man-
hole" had high accuracy and F1 score. Though this
performs fantastically well, it has very poor
performance within the "drainage" class, which
actually needs further development based on more
data.

F1-Confidence Curve

Precision-Recall Curve

Precision

Confusion Matix

Figure 3. Yolo v8 model results
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Following are the results for the evaluations by the
YOLOv11 model: From the F1-Confidence Curve, it
is seen that the class "manhole" ensured a better
F1-Score as opposed to the class "drainage" (Figure
4). The F1-score can be seen around 0.60, while the
performance of the class "drainage" is very poor
(Figure 4a). From what the Precision-Recall curve
represents on all classes by this YOLOv11 model,
the estimated mAP@0.5 amounts to 0.606,
depicting that it is acceptable in overall
performance for the model (Figure 4b). On the
other hand, mAP@0.5-0.95 managed by the model
is only 0.161, representing that there needs to be
more improvement in performance w.r.t more
challenging detection across different IoU
thresholds (Figure 4c). It can be observed from the
Precision-Confidence Curve that the man-hole
class is performing better compared to the
drainage class concerning precision and recall. The
Recall-Confidence Curve of the drainage class
shows very low recall values; it means the model
tends to predict more false negatives in that class
(Figure 4d). Though there was a lot of fluctuation
in training and validation losses, a further decline
concerning time is registered for the train/box_loss
and train/cls_loss, which means the model learns.
This showed increased mAP50 during the
validation but gave pretty low values for higher
IoU's. The accuracy, precision, and F1 score of the
YOLOv11 for the manhole class were very high.

Precision-Confidence Curve

Precision-Recall Curve Recall-Confidence Curve




marrhoie backgund
T

e

Figure 4. Yolo v11 model results

We summarize the results by comparing the
performance of YOLOv5, YOLOv8 and YOLOv11
algorithms and evaluating them in terms of
Accuracy, F1-Score, Average Precision (mAP@0.5,
mAP@0.5-0.95), Precision and Recall metrics
(Table 1).

Table 1 Results of comparing Yolo versions

F1 Score Accuracy Precision Recall

Drainage | Man-hole Drainage | Man-hole | Drainage | Man-hole

Yolovs |0.42 0.74 50.4 422 744 80 88

Yolov8 |0.46 0.78 55.7 38.98 7647 54.76 80.62

Yolo vl | 0.44 0.79 55.98 3559 80.88 56.76 77.46

YOLOv5: It gave middle performance from the
point of view of both accuracy and F1 score.
"Manhole" class gives a really high F1-score, while
not that well in class "drainage". The approximate
F1l-score is about 0.56. YOLOv8: Compared with
YOLOVS5, this model yields a bit higher F1-score. In
particular, for class "man-hole", an F1-score of
approximately 0.60 is achieved. Compared to
YOLOVS5, the "drainage” class only showed lower F1
performance when the overall accuracy was
improved. YOLOv11: In general, and considering all
the results, the best performance was given by
YOLOv11l when considering the F1-Score. That
value reached 0.62 for the class "man-hole" when
the class "drainage” took lower F1 values.

YOLOV5: The values are 0.583 mAP@0.5 and 0.144
mAP@0.5-0.95, which indicates performance
degradation when higher loU thresholds are
involved. YOLOv8: mAP@0.5 value: 0.609;
mAP@0.5-0.95 value: 0.154: Therefore, in this
regard, it outperformed but still has room for
improvement toward higher IoU values. YOLOv11:
mAP@0.5 value: 0.606; mAP@0.5-0.95 value:
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0.161: This is the best compared to all of them, with
a small increment, mainly towards IoU threshold
challenges.

YOLOvV5: The "Man-hole" class has better precision,
but because of the "drainage" class, the average is
low. Also, Recall is higher in "man-hole" but low in
the "drainage" class. YOLOv8: Higher Precision and
Recall values compared to YOLOVS. In the case of
the "man-hole" class, the Precision and Recall rate
is good enough to be considered even in the
distribution. Whereas, in the "drainage" class, the
values of both precision and recall are low enough.
YOLOv11: The precision is really good, especially
for the class "manhole". The precision of the model
outperforms YOLOv5 and YOLOv8. Recall in
YOLOv11 for the "man-hole" class is good, but for
the class "drainage"”, the recall is low.

YOLOv11 gives the best performance by F1-Score.
In the case of mAP@0.5 and mAP@0.5-0.95,
YOLOv11l had a slight edge, though YOLOv8
performed similarly. And lastly, in the "man-hole"
class, Precision and Recall for all models had
performed good enough, but regarding the
"drainage" class, they need further improvement.
While the other models drop either in Precision or
Recall, YOLOv11 would be doing the best with a
better balance between them. Moreover, it is clear
that more data or development might be necessary
for all models to perform well in the class
"drainage.” Without question, referring to the
results portrayed, the best performance in general
is by the model YOLOv11.

3.3. Investigating
Variations

Model Architecture

The result of the evaluation of the model within
Yolo v11n stands as follows:

Considering the F1-Confidence Curve, the
maximum value of F1 for all classes is
approximately 0.60, while for this particular class,
that is, manhole, it is about 0.8. Yes, they actually
reflect the general performance of the model, as
one could realize that it shows very good results,
especially on the class named "manhole". Now,
from the following Precision-Recall and Precision-
Confidence graphs, we can draw conclusions on the
accuracy of the model. Where the Precision-
confidence curve is 0.761 for all classes and about
0.80 for the man-hole class. Some Average
Precision metrics-like mAP50-are 0.606 for
general performance, 0.799 for man-hole class
detection, and 0.413 for the drainage class. In
addition, this diminishes to the lower value of
0.225 by mAP50-95. From these Precision-Recall
curves, one can observe that the precision values
are pretty high for the manhole class, ~0.799, and
considerably decrease in the case of a drainage



class, ~ 0.413. Recall metrics are pretty good in the
manhole class of ~ 0.87 but low in the drainage
class of ~ 0.413. In a nutshell, YOLOv11 performs
well because for the Man-hole class, YOLOv11 has
a higher accuracy value, higher precision, and
higher recall; whereas for the Drainage class, the
values are low. Since both mAP@0.5 and
mAP@0.5-95 report the general performance of
the model as balanced, from the overall accuracy
F1-score perspective, the model does quite well in
general.

Precision-Confidence Curve

F1-Confidence Curve

Confusion Matrix

Figure 5. Results of the Yolo v11n model

Performance by the model used, i.e., Yolo v11s, can
be evaluated as:

Various metric results have been analyzed about
the model created on the Yolo v11 small version
(Figure 5). It has an F1 score in the F1-Confidence
Curve of about 0.60 for all classes. Among them,
man-hole covers are classified with much more
confidence compared to the class drainage. This
probably should be the reason that accuracy may
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also be higher for certain classes (Figure 5a).
Concretely, it can be seen from the F1-Confidence
Curve that the F1 scores are about 0.74 for the class
"manhole,” about 0.44 for the class "drainage,”
while the mean F1 score of all classes is 0.60
(Figure 5b). According to the Precision-Recall
Curve of all classes, the mAP@0.5 value of the
model is about 0.592. Although the exact value is
not directly given by the graphs, mAP@0.5-0.95
can be estimated to be lower than that of mAP@0.5,
and it is generally around 0.20 to 0.30 (Figure 5c).
Looking at the Precision-Confidence Curve, the
precision of the manhole class, man-hole, is quite
high, about 0.74. Precision in the case of the
drainage class, drainage, is comparatively low at
about 0.44. Recall-Confidence Curve indicates that
the value of recall in the manhole class is high at
around 0.88, with that of the drainage class being
low at around 0.60 (Figure 5d). Looking from these
metrics, one may notice fairly well that the Yolo
v11 works nice for the class of manholes and the
same network does worse for the class of
drainages. Anyway, considering everything, this
performance is imbalanced between classes,
though, in general, the performance of F1 score and
precision are middle in average.

Precision-Recall Curve




Confusion Matrix

00

Figure 6. Results of the Yolo v11s model

This plot could give an interpretation for the
performance of YOLOv11l medium model: Using
F1-Confidence Curve for a confidence level of
0.298, the F1 score in all classes is going to be about
0.54 (Figure 6). This would mean that only at this
value of confidence will a better trade-off between
precision and recall be achieved by the model, but
not high (Figure 6a). The best precision in the last
epoch is around 0.323 while the recall is about
0.293. From the Precision-Confidence curve, it can
be seen that the higher the confidence, the higher
the precision. The precision of the model is 1.00
with a confidence level of 0.680 but after that
rapidly falls afterwards. Recall-Confidence Curve
reflects that if confidence is small, the recall is
higher and decreases with the increase of
confidence (Figure 6b). While the highest recall
value of 0.86 is realized at 0 confidence level,
among the Mean Accuracy scores, the score at
mAP@0.5 is around 0.270; in other words, at an
IoU threshold of 0.5, performance is comparatively
reasonable for the model in terms of object
recognition. The score of mAP@0.5-0.95 is
comparatively low, at about 0.099, with a tighter
IoU threshold or when the condition gets tougher
(Figure 6¢-d). Training Losses: The box loss curve
goes down smoothly, which represents that
through the training process, the model is
predicting the location of an object better and
better. Overall, the model's performance is quite
reasonable considering precision and recall. The
map@0.5 is not bad, but in the case of more difficult
IoU thresholds, such as map@0.5-0.95, it degrades
performance. Higher F1 score can be obtained and
hence scope for further improvement.
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Figure 7. Results of the Yolo v11m model

Our work tests YOLOv11 in three variants, namely
nano (n), small (s), and medium (m), based on
Accuracy, F1-Score, Average Precision, which is
mAP@0.5 and mAP@0.5-0.95, Precision, Recall,
and Speed in FPS.

Table 2 Results of comparing Yolo variant versions

F1 Score Accuracy Precision Recall

Drainage | Man-hole Drainage | Man-hole | Drainage | Man-hole

Yolovlin | 0.44 0.79 55.98 3559 80.88 5676 77.46

Yolovils | 0.57 0.75 55.46 5254 7426 63.27 75.37

Yoloviim | 0.42 0.73 51.26 3051 7647 69.23 70.27

If the F1-Scores are considered, then the F1-
confidence for YOLOvlln would lie at
approximately a maximum of 0.60. This model
gives an edge in terms of speed because of lesser
model complexity but considerably low F1-score as
compared to other variants. The variant YOLOv11s
has an approximate F1 score of 0.60, showing more



or less even balancing. This small model provides a
very good balance between speed and
performance. Having F1, the maximum score
achieved by YOLOv11m is 0.54, and thus, the model
with more complex architecture should not show
such a high F1 score in comparison with nano and
small versions.

Considering the mean average precision,
mAP@0.5, for instance, YOLOv11n presents good
object recognition, with high values of
approximately 0.60 mAP@0.5. Therefore, releasing
YOLOv11s, keeping in mind a value of 0.592
mAP@0.5, very close to the nano model, assures a
good result as far as object recognition
performance is concerned. mAP@0.5: On the
YOLOv11m version, this value is at about 0.536,
somewhat lower compared to the other two.
mAP@0.5-0.95: On these difficult IoU thresholds,
the YOLOv11n does fairly well by a bigger margin
in IoU, having its mAP@0.5-0.95 value at about
0.225. The YOLOvlls does quite well at an
mAP@0.5-0.95 of about 0.220. For example, the
IoU threshold, which is relatively complex, has a
performance of 0.099 in the YOLOv11m version.
Contrarily, the more complex a model is, the less
mAP@0.5-0.95.

The precision values show that the YOLOv1ln:
Nano model reaches highs with its precision value
of 0.761. In a very similar way, very good results
are represented by the YOLOv11ls model version
when considering precision, due to the value of
1.00 of the same. The YOLOv11m model version
has around 0.680 value accuracy, quite low
compared to different models. From the Recall
values, the maximum recall in YOLOv11n is 0.87,
showing high sensitivity with even low confidence.
Similarly, the YOLOv11s performed nearly like the
nano version and yielded a recall value of 0.88. In
the YOLOvllm version, too, there was slight
degradation in sensitivity, giving a recall of 0.86.
The training losses for different models all take a
similar trend of going downwards, but a keen look
reveals a larger loss both in box loss and cls loss for
the medium model; that would mean this model is
large and complex to learn.

Among all the comparisons done, model YOLOv11n
has the best balance between speed and overall
accuracy. The preferred model in those cases when
the speed matters but not much regarding high
accuracy is YOLOv11n. YOLOv11s has presented a
good compromise between efficiency and accuracy,
since it has performed well on accuracy and recall.
However, the YOLOvllm-medium model may
show better mAP@0.5 values due to its more
complex structure running significantly slower
compared to the small ones and with a little bit
lower F1 score. Therefore, the above comparisons
will definitely help the users make the right choice
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according to their needs, depending on which
model is going to be used.

This would be a good opportunity to analyze model
performance based on different metrics for the two
classes: Drainage and Man-Hole. With this, one may
quickly appreciate the huge difference in the
number of predictions, with the model proposing
240 for the drainage class, while the model
predicted 446 for the man-hole class. It could be
the case that instances of the manhole class are
more frequently found and cropped into view by
the model, compared to the drainage class, and
hence may mean that the manhole class contains
more instances in this dataset, hence meaning the
model is working on an imbalanced dataset.

By considering the average confidence scores, it
can be seen that the model's confidence score is
52% for the drainage class, while for the man-hole
class, it is 58%. These show that the average
confidence scores in both classes are below 60%,
which means that the model is not sure and cannot
give full confidence in the prediction. Very low
confidence in the drainage class of the model surely
suggests that the model needs further development
in this class. Having low confidence scores could
indicate that the model is indifferent with some of
the predictions it gives or does not really see much
difference between the objects that it detects. This
would be improved either by more training of the
model or by balancing classes.

Regarding the speed in FPS, it reached 4.26 FPS in
both classes, meaning that this model can process
four images per second and is fit for real-time
object detection. In contrast, the low confidence
score and the differences between classes are
evidence of further opportunities for improving
this model by better accuracy and confidence,
while the performance concerning speed is quite
sufficient.

The higher amount of predictions in the man-hole
class could have, therefore, been a resultant effect
of the imbalance in the dataset. The low confidence
scores in the drainage class support the fact that
this class needs to be supported with more data, or
that more training on this class needs to be carried
out. Though quite satisfying concerning the speed
factor, it goes without saying that more
improvements should be done to concern the
reliability of the forecasts.

3.4 Determining the Number of Epochs and Early
Stop Strategy

The number of epochs defines how many times the
model viewed the training data and influences how
much it can learn from it. Choosing an appropriate
number of epochs lets it learn enough, without
making it prone to overfitting. Early stop is a



possibility to stop the training optimally, based on
the performance on the validation set 5. Since a
small number of images - usually 686 - would
create a high risk of overfitting the model, I try
several epoch numbers in order to find the best
performance point of the model using the early
stopping strategy. In this experiment, the early stop
was set at 5; thus, it got that the model trains only
up to 25 epochs. Later, when this value was
reached, the experiments were completed with
more than 25 epochs each.

4 | RESULTS

This paper has presented how the YOLOv1l
algorithm works in respect of detecting manhole
covers and drainage in Google Street View images.
Experimental results prove that the achieved
accuracy of YOLOv1l is very high and object
detection really efficient. Automatically detected
manhole covers and drainage are an important
contribution to public safety and an improvement
in processes connected with infrastructure
maintenance.

The performance of the YOLOv11 in this study was
rather good, compared to other YOLO series
versions, regarding both speed and balanced
accuracy. Furthermore, by the precision and recall
results, the model results showed reasonable
performance. More precisely, the results were
more accurate for the man-hole class, whereas the
class of drainage had room for further
improvement.

Results obtained in this paper represent the
promise of using the YOLOv11, an Al-based object
detection algorithm, in the management and
monitoring of urban infrastructure. Future work
might be done on testing the performance of the
model using bigger-sized datasets and improving
the performance under various weather conditions
and lighting changes. On the other hand, the fact
that infrastructure detections can be integrated
with Management Information Systems for speedy
and effective decisiveness mechanisms of city
administrations also goes to show that these
technologies make a great contribution to urban
planning and management.

The integration of these technologies with spatial
planning processes holds even greater potential.
Spatial planning, which focuses on the strategic and
sustainable use ofland, can greatly benefit from Al-
driven detection results. By integrating
infrastructure data with Geographic Information
Systems (GIS), city planners can create real-time
spatial databases that support better decision-
making. This integration enables the visualization
of infrastructure conditions, highlighting areas that
require urgent maintenance or are at risk of failure.
It also provides the ability to model future urban
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scenarios, taking into account the interplay
between infrastructure, land use, and population
dynamics. Furthermore, by aligning maintenance
priorities with broader urban development plans,
spatial planning can ensure that resources are
distributed more equitably and efficiently across a

city.

Infrastructure management is a major function in
all modern cities of the world in regard to public
safety and the effective use of all resources.
Management Information Systems empower
decision support mechanisms through the
collecting, processing, and analysis of big data.
Automatic detection, therefore, with situational
analysis of manhole covers and gratings, can
constitute very important innovation in
infrastructure management. The research study
will be done to extend the MIS for better decision-
making in city management by incorporating an
image-processing technique that will detect
infrastructure objects in images using the YOLOv11
algorithm.

These determinants, integrated with MIS, would
update the inventories of infrastructure assets at
any instant of time and provide valid data to city
administrations. The location and condition
information of infrastructure elements could be
tracked in real time, and missing or incorrect data
would appear instantly and be set right. This saves
a great deal of time and resources deployed in
infrastructure management and leads to better
management processes. It further provides the
scope for getting more accurate automatic data,
rather than some manual inspection on the field.

Integrated with MIS, such detections allow the
infrastructure  maintenance and inspection
processes of city administrations, while the
priorities of manhole cover and grating
maintenance are brought out more quickly and the
teams in the area do less work. Automatic detection
and monitoring reduce human error, saving lots of
time and decreasing an enormous amount of
human error. Instantaneous detection of areas
needing maintenance allows anticipating the
problem in infrastructure and hastening the
solution.

Management Information Systems, in turn,
contribute to effective strategic decision making
through the incorporation of findings from the
detection into DSS. KDS feeds information on
proactive decisions on areas that should receive
priority in infrastructure management,
identification, and condition of infrastructure
elements. The identification of sections that need
high frequent maintenance, for instance, aids in
effective resource use and planning of the future



infrastructures. This therefore represents a more
valid and effective decision-making process.

The data flow by MIS on resource management and
planning processes enables the city government to
optimize resources put into the upkeep and repair
of infrastructure. Manhole cover and drainage
detection by city governments offers an
opportunity to improve the planning of the
maintenance team and the supply of materials.
Integration of results of detection into budgeting
processes coupled with it enables more
appropriate investment in infrastructure and
thereby increases efficiency in the management of
resources in the long term.

Lastly, with respect to the dangers about safety,
there should be an updated monitoring over
infrastructure elements. Information obtained
with the employment of MIS allows the
infrastructural problems, especially the ones
relating to the public health and safety to be
defined and interfered with at the earliest stage.
Data obtained about the status of infrastructure
elements may be used also in the process of
emergency response such as disaster management
whereby one can easily follow up the risky zones
inside the city.

These detections using the YOLOv11 algorithm
have great potential to contribute a lot once
integrated with the MIS pertaining to urban
infrastructure management. In that respect, such
an integrated system offers good data-driven
decision-making, judicious resource utilization,
and proactive resolution of issues relating to
infrastructure.  Such  solutions are what
Management Information Systems can help impart
to the city governments in order to carry out
infrastructure management in a speedier, more
efficient, and safe way, besides being one of the
important constituents of the smart city solutions.

By aligning urban infrastructure monitoring with
spatial planning, cities can adopt a holistic
approach to resource management. This integrated
framework not only enhances the operational
efficiency of existing systems but also provides the
foundation for more resilient and adaptive urban
development strategies. The synergy between Al,
GIS, and spatial planning thus represents a
transformative step towards building smarter,
safer, and more sustainable cities.

Automation means much to infrastructure
management; thus, massive benefits are created in
all spheres of managing a city, right to the correct
utilization of resources. First, the automation
systems enable the quick identification of
infrastructure elements like manhole covers and
drainage, something that could have been done
more speedily and efficiently. While there is
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perhaps inevitable human fallibility with the
traditional methods of manual inspections-so time-
consuming-the automated systems ensure
continuous, exact monitoring of infrastructure
elements. This, therefore, ensures efficiency, hence
saving on time in infrastructure management.

Automation will also decrease human error.
Consistent and correct identifications of structure
features reduce loads of human error and provide
reliable data. This automatic system replaces
inefficient on-site manual inspection with more
accurate and steadier results. Besides, it allows for
better resource management: it can point out
which structural elements require maintenance or
repair, so that labor, time, and material can be
better spent.

Other beneficial contributions of automation relate
to economies of scale. An automated system
requires many reductions in manpower and time,
which drastically bring down the cost. Besides, by
regular monitoring of infrastructural elements, it is
possible to detect and respond against major
failures or damages before they occur; hence,
saving costs in the long run by stopping the
situation of infrastructure problems from
aggravating.

Automation also contributes much value to
security and risk management, as, due to
continuous monitoring of infrastructural elements,
a number of security risks can be discovered much
earlier than otherwise would be possible. Special
benefits derive from status monitoring of the
infrastructure elements most critical from the
point of view of public health and safety and from
making rapid interventions whenever needs arise.
The same systems will provide much very valuable
data in disaster and emergency situations.

Other advantages include increased efficiency of
data collection and data analysis processes once
they are automated. Management can also include
automated systems in DSS simply by constant data
collection of the elements of infrastructure. Such
data can be utilized in infrastructure planning and
budgeting processes, thereby providing strategic
leverage to the city administrations. Also, it
prolongs the useful life of the elements of

infrastructure, avoiding sudden failures and
improving the overall performance of
infrastructure.

The bottom line of all is that automation in
infrastructure management contributes toward
much safer, more efficient, and even more
sustainable infrastructure of cities. These allow
resources to be put to effective use, reduce costs,
and offer proactive risk management. In the long
run, these contributions by automation have the
capacity to speed up the pace toward changing



cities into smart city solutions by opening new eras
in infrastructure management.

In future studies, addressing the issue of dataset
imbalance could further enhance the robustness
and generalizability of the model. One promising
approach involves leveraging advanced deep
learning architectures, such as the Swin
Transformer. With its hierarchical design and self-
attention mechanism, the Swin Transformer is
particularly adept at capturing both local and
global features, which may help mitigate the
adverse effects of underrepresented classes.
Furthermore, its scalability and adaptability to
diverse data distributions make it a suitable
candidate for addressing the challenges posed by

imbalanced datasets. Integrating Swin
Transformer with techniques such as class
weighting, focal loss, or synthetic data
augmentation could yield significant

improvements in performance, particularly for
minority classes. Future research could explore
these avenues to develop more equitable and
accurate models.
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ABSTRACT

Representing an important consumer demographic that is greatly affected by digital
technologies, social media, and online shopping, Generation Z is known to value social
influence and peer opinions when making purchasing decisions. Therefore, understanding
how the bandwagon effect and online ratings affect the online purchasing behavior of
Generation Z has become an important area of research in consumer behavior studies. The
aim of this research is to examine the differences of Generation Z digital consumers in terms
of bandwagon effect, willingness to buy, and attitude toward purchasing in the context of the
number of online reviews and online rating score information of products. In this context,
online surveys were applied to 181 Generation Z digital consumers and their bandwagon
effect, willingness to buy, and attitude toward purchasing were measured. 2X2 ANCOVA was
applied to the obtained data. According to the results, it was determined that there were
statistically significant differences in terms of willingness to buy and attitude toward
purchasing in the context of the number of online reviews and evaluation score groups.

0z

Dijital teknolojilerden, sosyal medyadan ve g¢evrimici alisveristen biiyiik 6l¢iide etkilenen
onemli bir tiiketici demografisini temsil eden Z Kusagi, satin alma kararlarini verirken sosyal
etkiye ve akran goriislerine dnem verdigi bilinmektedir. Bu nedenle, bandwagon etkisinin
(stirti psikolojisi) ve c¢evrimici derecelendirmelerinin Z Kusaginin ¢evrimicgi satin alma
davranisini nasil etkiledigini anlamak, tiiketici davranisi ¢alismalarinda 6nemli bir arastirma
alani haline gelmistir. Bu arastirmanin amaci da, Z Kusag dijital tiiketicilerinin, tirtinlerin
cevrimici inceleme sayis1 ve ¢evrimici degerlendirme puani bilgileri baglaminda, bandwagon,
satin alma istegi ve satin almaya yonelik tutumu agisindan farkhliklarini incelemektir. Bu
dogrultuda Z Kusag: dijital tiiketicisi olan 181 kisiye ¢evrimici anketler uygulanmis ve
bandwagon, satin alma istegi ve satin almaya yonelik tutumlar1 6l¢iilmistiir. Elde edilen
verilere 2X2 ANCOVA uygulanmistir. Yapilan analizin sonuglarina gore ¢evrimici inceleme
sayisl ve degerlendirme puani gruplar1 baglaminda satin alma istegi ve satin almaya yonelik
tutumu agisindan istatistiksel olarak anlaml farkliliklarin oldugu tespit edilmistir.
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1| GIRIS

Internet ve iletisim teknolojileri perakendeciligi
hizla 6nem kazanirken, 1995 ile 2009 yillan
arasinda dogmus olan ve “Dijital yerliler” olarak
adlandirilan Z kusagy, dijital iletisimin hakim oldugu
bir diinyada biiyliyen ve ilgilendikleri isletmelerle
dijital olarak etkilesime giren dijital bir diinyada
dogan ilk nesildir (Priporas vd., 2017; Smith, 2019).
Bu baglamda, ytiksek egitimli, teknoloji meraklisi,
yenilik¢i ve yaratici olarak tanimlanan Z Kusag:
tiikketicilerinin gelecegin tiiketicileri oldugu ve
tilketici olarak davranislarinin 6nceki nesillere
kiyasla farkli oldugu goéz oniine alindiginda, bu
tilkketici grubunun pazarlama akademisyenlerinin
daha fazla ilgisini cekmektedir (Priporas, 2020).

Internetin ve cevrimigi incelemelerin
yayginlasmasiyla tiiketicilerin bir satin alma islemi
yapmadan oOnce, liriinii daha énce test etmis olan
farkli alicilarin  deneyimlerini  karsilastirarak
kaliteyi degerlendirmeleri daha kolay hale gelmis,
cevrimici incelemeler, irlin niteliklerini ve
fiyatlarim1 incelemek i¢in ortak bir oneri ve bilgi
kaynag1 haline gelmistir (Chetioui ve El Bouzidi,
2023). Gegmisten beri, tiiketicilerin kullanmis
olduklar1 tiriinler ve markalar hakkinda yaptiklari
yorumlarla diger tiiketicileri bilgilendirmeleri,
tavsiye etmeleri/etmemeleri veya
kullanmalari/kullanmamalari icin
cesaretlendirmeleri yoluyla sozlii ve resmi olmayan
iletisim  icerisinde  olduklar1  bilinmektedir
(Marangoz, 2007). Cevrimici tiiketici
degerlendirmeleri de, dijital pazardaki tiiketici
algilarim1 ve davranislarini sekillendirmede kritik
bir gorev gormektedir. Literatiirde tiiketicilerin
cevrimici derecelendirme ile ¢evrimici inceleme
sayilan farkli kavramlar olup bu calismada bu iki
terimin her ikisinin etkisi de incelenmektedir.
Cevrimici degerlendirme, belirli bir o6lcekte
(6rnegin “l'den 5'e” derecelendirme) bir puan
vererek tiiketicinin bir lirtin veya hizmet hakkindaki
gorisiinii ve genel hissini temsil etmesidir (Shin ve
Darpy, 2020). Diger yandan ¢evrimici yorum sayisi,
¢evrimic¢i bir iiriin i¢cin yorum yazan tiiketicilerin
sayisi olarak ifade edilen ve tiiketicilerin yildiz
derecelendirmeleri ve cevrimici irin
incelemelerinin bir tiir istatistiksel kanit1 olarak
gorilmektedir (Hong ve Pittman, 2020).

Arastirmalar, daha ylksek cevrimici
derecelendirmelerin, lriin kalitesi ve glivenilirligi
bakimindan giivenilir onaylari olarak algilandiklari
icin satin alma niyetlerini 6nemli 6l¢lide artirdigin
gostermektedir  (Hu, 2022). Ornegin, otel
isletmeleri lizerine yapilan bir ¢alismada, ¢cevrimici
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miisteri inceleme puanlarindaki %1’lik bir artisin
otel satislarinda yaklasik %2,6’'lik artis sagladigi
belirlenerek olumlu ¢evrimici incelemelerin ikna
edici giicii ortaya konulmustur (Gossling vd., 2018).

Tiiketiciler, kendilerine biiylik miktarda bilgi
sunuldugunda diger kullanicilarin kararlarini taklit
etme egiliminde olmakta ve bilgi kalitesini
degerlendirmede yardimci bir kaynak olarak
kullanmaktadir. Bu baglamda yorum sayisi, arkadas
sayisi, hayran sayis1 veya satis siralamasi gibi
cogunluk ipuglari, cogunluk etkisini tetiklemektedir
(Hlee vd., 2018). Givenilir kaynaklardan gelen
olumlu incelemeler ve onaylar, tiiketicilerin sosyal
trendlere uyum saglamak icin alisveris yapmaya
mecbur hissettikleri bir cogunluk etkisi yaratabilir
(Ngo vd, 2024). Cevrimi¢ci incelemelerin
glvenilirligi, tiiketicilerin akranlarinin satin alma
davranislarindan etkilenerek grup normlarina
uymaya yoneldigi bandwagon etkisiyle daha da
artmaktadir (Anantharaman vd., 2023).

Singh (2024), Z Kusaginin ¢evrimic¢i satin alma
niyetini inceledigi calisma sonucunda, Z Kusagi'nin
cevrimi¢ci satin alma niyetinin, dijital olarak
yetistirilmelerinden dolay: cevrimici incelemelere,
derecelendirmelere ve yorumlara dayanmasi ile
ilgili olarak, farkli faktorlerin ¢evrimici satin alma
niyetini nasil etkiledigini kesfetmeye yonelik daha
fazla arastirmaya gereksinim  duyuldugunu
belirtmistir. Ozetle, Z kusag tiiketicilerine yonelik,
cevrimi¢i yorumlar, bandwagon etkisi, satin alma
tutumu ve satin alma niyeti baglaminda
arastirmalar yapilmis olsa da (Lusianingrum vd.,
2023; Singh, 2024), bu degiskenlerin o6zellikle
cevrimici degerlendirme puani ve ¢evrimici yorum
sayisi baglaminda biitlinsel olarak incelendigi daha
fazla arastirmanin yapilmasi gerekmektedir. Bu
nedenle, calismada Z kusag tiiketicilerinin,
irinlerin c¢evrimici inceleme sayis1 ve g¢evrimigi
degerlendirme  puami  bilgileri  baglaminda,
bandwagon etkisi, satin alma istegi ve satin almaya
yonelik  tutumu acisindan  farkhiliklarinin
incelenmesi amaglanmistir.

2 | LITERATUR
2.1. Bandwagon Etkisi

Baslangicta 1940’ yillarda siyasi bakis acisiyla
ortaya ¢ikan, daha sonralar1 Leibenstein (1950)
tarafindan iktisadi ve sosyal psikolojik metafor
olarak literatiire kazandirilan Bandwagon etKkisi,
“bir bireyin kendi bakis agis1 farkli olsa bile
cogunlugun bakis a¢isini benimseme egilimi” olarak
aciklanmakta ve bir iiriiniin dogasinda bulunan
niteliklerin otesinde dis faktorlerin tiiketim



davranisini  etkiledigi lizerinde durmaktadir
(Bindra vd. 2022). Tirkge literatiirde, siri
psikolojisi ve ¢ogunluk etkisi gibi farkl sekillerde
adlandirildig1 bilinen (Akcan, 2021) bandwagon
etkisi, diger kisilerin bir iirtini ayni zamanda
tilketmesi sonucunda o liriine yonelik talepte ortaya
¢ikan artis olarak tanimlanmistir (Rook, 2006).
Bandwagon etkisi teorisine gore bireyler,
baskalarinin diistincelerini veya davranislarim
algiladiklarinda ¢ogunlugun nasil disiindigiini
veya davrandigini takip etme ve bu cogunlugun
gorlisiiniic benimseme egilimindedirler (Moe ve
Schweidel, 2012; Wu ve Lin, 2017). Rikkers (2002)
bandwagon etkisinin satin alan Kitlenin, {iriinin
iistiinligline dair nesnel bir kanit olmadan, bir iiriin
veya hizmetin rakiplerinden daha iyi veya daha
moda olduguna ikna edilmesi durumunda bir
cogunluk saglamasi nedeniyle tiiketici davranisina
onemli bir etkisi oldugunu, reklam ve pazarlamanin
da 6zii oldugunu belirtmistir.

Cok sayida secenek ve ikna edici taktiklerin
damgasim1  vurdugu dijital c¢agda, tiiketiciler
rasyonel secimler yapabilmek ve pazarlama
manevralarina karsi artan siiphecilikle tiiketicilerin
daha fazla  kolektif secimlere  yoéneldigi
gozlemlenmekte, bunun sonucu olarak da ¢ogunluk
etkisi dijital tiiketici davranisinda on plana
c¢ikmaktadir (Shao vd., 2023). Baska kullanicilarin
fikirlerinin kisilere sunulmasi ve bandwagon etkisi
yaratacak ipucu halinde degerlendirilmesi, kisilerde
cogunlugun kararina uyma y6niindeki davraniglarla
sonu¢lanmaktadir (Sundar ve Nass, 2001).
“Kalabaligin bilgeligi” ilkesine gore, baskalarinin
goriis ve Onerilerinin sayisi, ¢ogunluk etkisini
tetiklemesi ve bunun da bireylerin giiven,
inanclarini ve sonrasindaki davranissal niyetlerini
etkiliyor olmasi, tiiketicilerin sosyal onaylarini
alabilecekleri ve isbirligi olusturabilecekleri
cevrimici alisveris ortamlarinin yOnetimi
konusunda pazarlamacilara firsatlar sunmaktadir
(Shao vd., 2023). Bu baglamda ¢evrimici alisveris
sitelerindeki incelemeler ve derecelendirmelerin,
kullanicilarda bandwagon etkisini tetiklemek
amaciyla tasarlandigi disiiniilebilmektedir.
Ornegin, Sundar (2008: 83) calismasinda “eger
digerleri bir seyin iyi oldugunu diisiiniiyorsa, o
zaman ben de yapmaliyim” ifadesiyle bandwagon
etkisinin oldugunu ortaya koymustur. Yapilan
arastirmalar, bir fenomen yaratmanin, tiiketicileri
irltin satin alma motivasyonunu gelistirmek igin
reklamcilar tarafindan kullanilan yaygin bir reklam
stratejisi oldugunu gostermistir (Rikkers, 2002).

Hong ve Pittman (2020), cevrimici alisveris
sitesinde yer alan iiriine Kkarsi incelemelerinin
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sayisinin yiiksek oldugu durumlarda, tiiketicilerin
bu incelemelere ve turiine yonelik giivenin arttigl
sonucuna ulasmistir. Yani, fazla sayida Kisinin
yaptigl incelemeler tliketici kaygisini
azaltabilmektedir. Xu (2013), c¢alismasinda
gercekte kac kisinin derecelendirme yaptigina dair
istatistiksel bilgilerin verilmesinin, kullanicilarin
incelemelerde daha fazla bilgi okumaya motive
etmek icin onemli bir o6l¢iit oldugu sonucuna
ulasmistir. Benzer bir ¢calismada Sundar vd. (2008),
deneklere cevrimicgi alisveris sitesinde yayinlanan
bir Uriiniin satis rakamlar1 ve inceleme sayilari
(yildiz puanlari) verilerek incelemeleri sonrasinda
bandwagon etkisini ve satin alma niyetini etkileyip
etkilemedigi arastirmiglardir. Arastirmanin
sonuclari incelendiginde katilimcilarin
cogunlugunun sectigi ve onayladig: iiriinler, diger
kullanicilar1 etkilemekte ve bandwagon etkisini
kullanicilarda tetiklemektedir. Diger yandan, bazi
bireylerin grup normlarina uyma arzusuyla motive
olabildigi durumlarda, digerlerinin ise kendilerini
akranlarindan  farklilastirmaya c¢alistigt  da
bilinmektedir (Meydiawati vd., 2024). Bu ikilem,
bandwagon etkisinin satin alma niyetleri lizerindeki
etkisinin, benzersizlik ihtiyac1 veya duyarliliklar
gibi  bireysel tiiketici  ozelliklerine  gore
degisebilecegini disiindiirmektedir.

2.2. Cevrimici Degerlendirme Puani

Cevrimici alisveris platformlari, satisi yapilan iiriin
veya saticl i¢in inceleme sayisi ve olumlu/olumsuz
incelemelerin ytzdesi gibi 6zet inceleme bilgilerini
saglamaktadir (Luvd., 2014). Bir elektronik agizdan
agza iletisim (eWOM) bigimi olan ¢evrimigi tiiketici
incelemeleri, tiiketicilerin satin alma Kkararlari
iizerindeki etkisi sebebiyle dikkat cekmektedir
(Chenvd., 2019; Nadroo vd., 2024). Ciinkii cevrimici
degerlendirmeler, ¢evrimigi alisveris yapan kisinin
gilivenini giiclendirmek ve algilanan riski azaltmak
icin bir referans gorevi gormektedir (Lazim vd,
2020)

Tiketiciler iiriin ve hizmetlere iliskin ¢evrimigi
degerlendirmelerini yazili metinle veya basit bir
derecelendirmeyle (yildiz derecelendirmesi veya
puan gibi) ifade edebilmektedirler (De Pelsmacker
vd., 2018). Derecelendirme, belirli bir élcekte bir
puan vererek tiketicinin bir iriin veya hizmet
hakkindaki goriisiini temsil etmektedir. Yildiz
derecelendirme, Ozellikle e-ticarette popiiler bir
derecelendirme seklidir (Shin ve Darpy, 2020).

Sung vd. (2023) tarafindan yapilan arastirmanin
sonuglarina gore, triinlerin incelemelerinin ve
yildiz derecelendirmelerinin iriine yonelik gliveni



artirabildigini ve tiiketicilerin ayn1 algilanan
kaliteye sahip triinler icin 6deme yapmaya daha
fazla istekli olabilecegini gostermistir. Zhang vd.
(2014) arastirmalar1 sonucunda, tiiketicilerin,
cevrimici incelemelerdeki argiimanlarin daha
bilgilendirici ve ikna edici oldugunu
diisinmelerinden dolayy, sayida cevrimici
inceleme yerine ¢ok sayida g¢evrimici incelemeye
sahip trinleri satin alma olasiliklar1 daha yiiksek
oldugunu belirtmistir.

az

Tuketiciler, cevrimici aligveris sitelerinde yer alan
iirtinler hakkinda diger tiiketiciler tarafindan
yapilan degerlendirmelere bakarak daha tiiketici
odakli iirtin bilgisine ulasirlar ve bu bilgi satin alma
kararlarini desteklemektedir (Baek vd., 2012).
Fakat yapilan tiim ¢evrimici alisveris sitelerindeki
tiiketici incelemeleri satin alma karari tizerinde ayni
etkiye sahip degildir. Tiiketici incelemesinin diger
tiiketicilerde etki olusturmasi i¢in gereken en
onemli 6zelliklerinden birisi bilgi giivenilirligidir
(McKnight ve Kacmar, 2006:2). Bu nedenle
cevrimici alisveris siteleri basarili olabilmek ic¢in
givenilir tiketici incelemeleri saglamalidirlar.
Ayrica Lee ve Shin (2014) tarafindan yapilan bir
arastirmada incelemelerin  kalitesinin  diger
incelemeleri ve siteyi etkileyip etkilemedigini
arastirllmis olup arastirmanin Kkatilimcilarinin
iirtini satin alma niyetinin, diisiik kaliteli olanlarin
aksine olumlu ve Kkaliteli incelemeler ile arttiginm
gosterdi. Cevrimici tiiketici incelemelerinin farkh
ozelliklerinin etkilerini analiz etmek amaciyla Cao
vd. (2017) tarafindan yapilan bir c¢alismada,
cevrimic¢i incelemeler sonucunda asir1 goris ifade
eden tiiketici incelemelerinin, tarafsiz veya karisik
fikirlere sahip incelemelere gore daha etkili oldugu
sonucuna ulasmislardir.

Cevrimici seyahat incelemeleri iizerine bir analiz
yapan Sparks vd. (2013), bireylerin nereye
gidecekleri, ne yiyecekleri, nerede kalacaklar1 ve
nereleri ziyaret edecekleri gibi seyahat kararlarinin,
turizm acenteleri tarafindan saglanan bilgilerden
cok tiiketici tarafindan olusturulan incelemelerden
etkilendigini bulmuslardir. Benzer sekilde, Bickart
ve Schindler (2001) tarafindan yapilan ¢alismada
¢evrimici incelemelerin, pazarlamacilar tarafindan
olusturulan bilgilerden daha gii¢li etkisi oldugu
sonucuna ulasilmistir.

Internet {izerinden alisverisin yaygin oldugu
gliniimiizde, X kusagi, Y kusag1 ve bebek patlamasi
kusag1 gibi farkli kusaklarda yer alan bireyin,
iirtinler hakkinda kendine 6zgii bir arastirma ve
bilgi elde etme davranisi bulunmaktadir
(Chakraborty ve Balakrishnan, 2017). Diger
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nesillere  goére c¢evrimici yorum  birakma
olasiliklarinin daha yiiksek olan Z kusag: tiiketicileri
biiytlik olciide dijital sitelere ve ¢evrimici dnerilere
giivendigi bilinmektedir (Perez-Aranda vd., 2024).

2.3. Cevrimigi Yorum (inceleme) Sayisi

Cevrimici incelemeler, tiiketicilerin satin alma
niyetlerini olusturmasinda ve satin alma kararlarini
vermesinde sezgisel 6zellikler olarak 6nemli bir rol
oynamaktadir (Lovett vd., 2013). inceleme sayisi
da, cevrimici aligveris sitelerinde bir iiriin i¢in
yorum yazan tiiketicilerin sayis1 olup (Hong ve
Pittman, 2020:895), iirinin popiilerligini ve
satislarinl yansitmakta ve bu yolla triin satislarini
etkilemektedir (Chen ve Jinhong, 2004; Ahn ve Park,
2024).

Cevrimdis1 bir tiiketicinin aksine, ¢evrimigi bir
tiiketici icin iki Uriin bilgisi mevcuttur. Biri,
reklamlar gibi geleneksel bir iletisim aracilig ile
saticl tarafindan olusturulan bilgilerdir ve digeri,

onceki alicilarin deneyimlerine
degerlendirmelerine ve {riin goriislerine dayal
olarak olusturulan cevrimici tiiketici

incelemelerinden olusan bilgilerdir (Park, Lee ve
Han, 2007). Satia1 tarafindan olusturulan bilgiler,
iiriin odakli ve nesneldir, birgok ve belirsiz kisi i¢in
irtin  ozelliklerine odaklanmaktadir. Tiiketici
tarafindan olusturulan bilgiler, tiiketicinin bakis
acisindan  kullanim  durumlarini  ve  {rln
avantajlarim1  agiklamakta, tiiketicilerin  Kkisisel
duygularini veya triinle ilgili memnuniyetini temsil
ettigi icin daha anlasilir olarak goriilmektedir (Chen
ve Jinhong, 2004; Park vd., 2007).

Inceleme sayisl, tiiketicilerin yildiz
derecelendirmeleri ve ¢evrimigi iiriin incelemeleri
gibi degerli argiimanlara iliskin
degerlendirmelerine yardimci olan bir tir

istatistiksel kanit islevi gorebilmektedir (Park vd.,
2007). Ayrica, yapilan bir arastirmaya gore, bir
inceleme olumlu oldugunda, tiiketiciler yildiz
derecelendirme sistemine giivenmis ve ytiksek bir
ylldiz derecelendirmesinin en giivenilir oldugunu
algilamislardir. Diger yandan, bir inceleme olumsuz
oldugunda, yildiz derecelendirmenin daha az
giivenilir oldugu disinilmekte ve tiiketiciler
alternatif olarak ¢ok sayida ¢evrimi¢i yoruma daha
fazla o6nem vermekte ve eWOM tavsiyesine
giivenmislerdir (Hong ve Pittman, 2020).

Lee ve Shin (2014) tarafindan yapilan baska bir
arastirmada tiiketici yorumlarinin kalitesinin
analizi sonucunda, arastirmanin katilimcilarinin
iirltin satin alma niyetinin, diisiik kaliteli olanlarin
aksine olumlu ve Kaliteli ¢evrimici inceleme ile



arttiginl  gostermistir. eWOM'un gise Uzerindeki
etkisini  dogrulamak icin Kore pazarinda
gerceklestirilen bir arastirmada ise, c¢evrimici
inceleme sayisinin ve cevrimici derecelendirme
uzunlugunun giseyi biiyliik oOlglide etkiledigini
gostermistir (Lee ve Choeh, 2018).

3| YONTEM
3.1. Arastirmanin Amaci ve Hipotezleri

Cevrimici alisveris yapan tiiketiciler, mal veya
hizmet satin alirken kendilerinden 6nce o iirini
satin alan kisilerin incelemelerini dikkate
almaktadirlar. Tiiketiciler iiriine yapilmis inceleme
sayisit ve yildiz puani gibi faktoérleri géz oniinde
bulundurarak diger tiiketicilerden
etkilenmektedirler. Bundan dolay1 arastirmanin
temel amac1 farkli tiliketici inceleme sayis1 ve
tiikketici yorum puani faktorlerinin diger cevrimici
alisveris yapan tiiketiciler lizerinde; satin alma
istegi, satin almaya yonelik tutumu ve bandwagon
etkisi  konularina goére farklihik  gdsterip
gostermedigini ortaya ¢ikarmaktir. Z Kusagl
tiiketicilerin mal veya hizmet satin alirken alisveris
aliskanliklarinin degismesi ile birlikte; fiyat, reklam
gibi bir takim genel kabul gérmis unsurlarin yani
sira, ¢evrimici inceleme sayisi ve g¢evrimici yildiz
puami gibi faktorlere dikkat ettigi literatir
arastirmast  kapsaminda  incelenmistir.  Bu
dogrultuda ¢evrimici inceleme sayis1 ve ¢evrimici
degerlendirme puani faktorlerinin tiiketicilerin
satin alma davranislar1 tizerindeki etkileri bu
calisma dogrultusunda incelenmektedir.

Bu calismanin amaci Z Kkusagi ilizerinde iiriine
yonelik cevrimi¢i inceleme sayisinin ve g¢evrimigci
degerlendirme puaninin etkilerini arastirmak ve
gruplar aras1 farkhiliklar1 tespit etmektir.
Arastirmanin literatlir incelemesi dogrultusunda,
cevrimici inceleme sayisinin  ve  ¢evrimigi
degerlendirme puaninin satin alma niyeti, satin
almaya yonelik tutumu ve bandwagon etkisi ile
baglantili olan ¢alismalar ele alinmis, bu dogrultuda
arastirmanin degiskenleri belirlenip su hipotezler
olusturulmustur:

H1: incelenen cevrimici inceleme sayisi ve cevrimici
degerlendirme puani gruplari arasinda bandwagon
etkisi baglaminda farklilik bulunmaktadir.

H2: Incelenen ¢evrimici inceleme sayisi ve cevrimici
degerlendirme puani gruplar1 arasinda satin alma
istegi baglaminda farklilik bulunmaktadir.
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H3: Incelenen ¢evrimigi inceleme sayisi ve cevrimigi
degerlendirme puani gruplari arasinda satin almaya
yonelik tutum baglaminda farklilik bulunmaktadir.

3.2. Aragtirmanin Deneysel Gruplar1

Bu c¢alismada gruplar aras1 farkhiliklari tespit
edebilmek amaciyla 2 (¢evrimici inceleme sayisi:
yiksek ve diisiik) x2 (cevrimici degerlendirme
puani: yiiksek ve diisiik) denekler arasi deneysel
tasarim uygulanmistir. Cevrimici alisveris yapan
tiiketicilerin ¢evrimici inceleme sayisi ve yildiz
puani faktorlerine karsi goriislerini belirleyebilmek
icin dort farkli grup bulunmaktadir. Bu gruplar;
Diisiik Cevrimici Inceleme Sayisi ve Diisikk Yildiz
Puani, Diisiik Cevrimici inceleme Sayisi ve Yiiksek
Yildiz Puani, Yiiksek Cevrimici inceleme Sayisi ve
Diisiik Yildiz Puani ve son olarak Yiksek Cevrimici
Inceleme Sayis1 ve Yiiksek Diisiik Yildiz Puam
gruplaridir.

Arastirma kapsaminda c¢evrimici aligveris yapan
tiiketicilerin farkli ¢evrimici inceleme sayisi ve
cevrimici yorum puam diizeylerine karsi
arastirmada ele alinan degiskenler baglamindaki
farkliliklarini ortaya koymak amaciyla senaryolar
olusturulmustur. Arastirmanin katilimcilari
arasinda 6grenim diizeyleri, yaslari, cinsiyetleri ve
gelir dizeyleri agisindan farklilik olusturmayacagi
ve genel niifus tarafindan satin alinma olasiliginin
daha ytliksek olmasi goéz oniinde bulundurularak
(Chew ve Leng, 2016) c¢evrimi¢i satin alma
senaryolarinda uyaran olarak kullanilacak iiriin
olarak spor ayakkabisi se¢ilmistir.

Bu arastirmada  olusturulan  senaryolarda
kullanilacak olan c¢evrimi¢i inceleme sayisinin
(diistik ve yiliksek) belirlenmesinde Park ve Lee
(2008) ve Hong ve Pittman'in (2020)
calismalarindan yararlanilmistir. Bir ¢evrimigi
inceleme sayisi tizerine gerceklestirilen ¢alismalar
incelendiginde, Park ve Lee (2008) diisiik inceleme
sayisinin 3, Hong ve Pittman (2020) ise 5 oldugunu
ortaya koymustur. Diger yandan 300 ve iizeri
cevrimici inceleme sayisinin yiiksek olarak
algilandig1 kabul edilmektedir (Hong ve Pittman,
2020; Park ve Lee, 2008). Bu dogrultuda diisiik
inceleme sayis1 3 iken, yiiksek inceleme sayisi ise
375 olarak belirlenmistir. Sonug¢ olarak, ¢evrimici
degerlendirme puani acisindan, disik
degerlendirme puani kosulunda tek yildiz, yiliksek
degerlendirme puani kosulunda ise bes yildiz
kullanilarak arastirmanin maniiplasyonlari
gerceklestirilmistir.



3.3. Aragtirmanin Evreni ve Orneklemi

Bu arastirmanin anakiitlesini, ¢evrimici alisveris
yapan Z Kkusagi tiiketicileri olusturmaktadir.
Anakiitle icerisinden kolayda 6rnekleme yontemi ile
secilen orneklemlere belirlenmis degiskenleri
6lecmek icin c¢evrimi¢i anketler uygulanmistir.
ANCOVA gibi farkli gruplarin yer aldig, dolayisiyla
farkli orneklemlerin incelendigi uygulamalarda
orneklem biyiikligiinii belirlemek i¢in en yaygin
yontemlerden birisi olan Cohen (1988)’'in etki
biiyikligiini  temel alan istatistiksel gii¢
yaklasimidir. Arastirma kapsaminda kolayda
ornekleme yontemi ile secilen 181 kisi deney
gruplarina rastgele olarak atanmis, her bir grup i¢in
benzer biiylikliikte 6rneklem hacmi olusturulmaya
calisilmistir. Bu dogrultuda; Diisik Cevrimici
Inceleme Sayis1 ve Diisiik Yildiz Puani icin 56, Diigiik
Cevrimici Inceleme Sayisi ve Yiiksek Yildiz Puam
icin 40, Yiiksek Cevrimici Inceleme Sayis1 ve Diisiik
Yildiz Puani i¢in 42 ve son olarak Yiiksek Cevrimici
Inceleme Sayisi ve Yiiksek Diisiik Yildiz Puani icin
43 kisi lzerinden arastirma gerceklestirilmistir.
Cohen’in (1988) formiiliine gore, a=0,05 olarak
alindig), etki biyiikligi degerinin 0,35 ve giic
degerinin ise 0,7 alindig1 durumda her bir grup i¢in
orneklem biiyiikliigli 26 olarak hesaplanmistir. Bu
orneklem  buyiikliigii  hesaplamasina  gore,
arastirmada incelenen her bir grupta yer alan
katilmc1  sayisinin  yeterli diizeyde oldugu
soylenebilmektedir.

3.4. Veri Toplama Araci

Arastirma kapsaminda belirlenen degiskenleri
6lecmek amaciyla kullanilan dl¢ekler, daha onceki
calismalarda  kullamilip  6lgek  gecerlilikleri
saglanmistir. Calismada bandwagon etkisini 6l¢mek
icin Xu (2013) tarafindan gelistirilen 6lgek, satin
alma niyetini Olgmek igcin Dodds vd. (1991)
tarafindan gelistirilen 6lgek, satin alma tutumunu
6lcmek i¢in Yang vd. (2016) tarafindan gelistirilen
olcek ve inceleme sayilarinin manipiilasyonunda
Park ve Lee (2008) tarafindan gelistirilen 6l¢ekten
yararlanilmistir. Arastirmanin degiskenlerine ait
Olcek ifadelerini 6lgmede 7°1i Likert tipi odlgek
kullanilmistir. Ayrica, ¢alismada {iriin kategorisine
yonelik tutumun arastirma degiskenlerine etkisi
olabilecegi g6z onilinde bulundurularak, kovaryans
degisken olarak analizlere dahil edilmistir.
Karmagsik ve friine iliskin birden fazla unsurun
degerlendirilmesiyle olusan tiriine yonelik tutum ile
ilgili literatiirde farkl goériisler bulunmakta olup
(Liu vd. 2023), genel olarak “Belirli bir iiriline
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olumlu ya da olumsuz bir sekilde yanit verme
egilimi” olarak ifade edilmektedir (Kim, 1995).
Kovaryans degisken olan ve senaryoda uyaran
olarak verilen spor ayakkabisina yonelik
katilimcilarin tutumu Chang ve Thorson (2004)
tarafindan kullanilan, bes puanlik bir anlamsal
farklilik 6l¢egi araciligiyla 6l¢tilmiistiir.

3.5. Manipiilasyon Kontroli

Arastirmada uygulanan manipiilasyonlarin
kontroliinii saglamada Ros (2016)’'un
calismasindan yararlanilmistir. Katilimcilara, ug
noktalar1 tamamen olumsuz ve tamamen olumlu
olmak iizere 7’li Likert 6l¢egi kullanilarak, anketin
ilk bolimiinde yer alan gorselde verilen iiriine
yonelik inceleme ve yildiz puanlarini incelemeleri
sonrasinda, “Verilen gorselde degerlendirme yapan
misterilerin irin ile ilgili gériisii nedir?” sorusu
yoneltilmis, bu sorudan elde edilen veriler ANOVA
uygulanarak analiz edilerek gruplar arasi
farkliliklarin  oldugu belirlenmistir (F=74.235,
p=0.000<0.05). Sonuglara gore, “yiiksek inceleme
ve yildiz puan1” olan iriinlere karsi katilimcilar
olumlu olarak gorts belirtirken (M=6.09, SS=1.34,
p<0.001), “diisiik inceleme sayis1 ve disiik yildiz
puan1” olan iiriine karsi ise katilimcilar kendilerine
yoneltilen soruya olumsuz (M=2.33, SS =1.65,
p<0.001) goriis belirtirmistir. Diger yandan, “disiik
inceleme sayis1 ve yiiksek yildiz puan” olan
irtinlere kars1 (M=5.85, SS$=1.52 ); “ylksek
cevrimici inceleme sayis1 ve diisiik yildiz puant”
grubunda ise (M=2.45, SS=1.90) sonucuna
ulasilmistir. Bu test sonucunda, gruplar arasi
farkliliklarin istatistiksel olarak anlamli olmasi
nedeniyle, manipiilasyonlarin basarili bir sekilde
gerceklestirildigi soylenebilmektedir.

4 | BULGULAR

Arastirmaya katilan tiiketicilerin ankette yer alan
ifadelere vermis oldugu cevaplara gore Tablo 1'de
katilimcilarin  demografik 6zellikleri verilmistir.
Katilimcilarin %51,9’unun kadin, %49,1’inin erkek
oldugu goriilmektedir. Katilimcilarin aylik gelirleri
goz oniline alindiginda 20.000 TL ve alt1 gelire sahip
olanlarin %22,1, %23,2’sinin 30.001 TL-40.000 TL
gelir araliginda oldugu goriilmektedir. Son olarak
arastirmanin katilimcilarinin  egitim durumlari
incelendiginde, katiimcilarin ¢ogunlugunun (108
kisi; %59,7) herhangi bir tniversite programina
veya oldugu
belirlenmistir.

kayith mezun  durumunda
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Tablo 1. Katihmcilarin Demografik Ozellikleri

Degisken Ad1 Kategoriler Frekans (n) Yiizde (%)
Kadin 94 51,9
Cinsiyet
Erkek 87 48,1
20.000 TL ve alt1 40 22,1
20.001 TL - 30.000 TL 35 19,3
30.001 TL - 40.000 TL 42 23,2
40.001 TL - 50.000 TL 27 14,9
50.001 TL - 60.000 TL 14 7,7
Gelir
60.001 TL - 70.000 TL 8 4,4
70.001 TL - 80.000 TL 5 2,8
80.001 TL - 90.000 TL 0 0
90.001 TL - 100.000 TL 7 3,9
100.001 TL ve iizeri 3 1,7
Ortaokul 6 3,3
Lise 57 31,5
Egitim
Universite 108 59,7
Lisansiistii 10 5,5
Bu arastirmada incelenen gruplarda yer alan Yildiz-Yiksek ~ Yorum  toplamin = %?22,1’sini
katilimci sayilarinin dagilimi Tablo 2’de verilmistir. olustururken, Diisiik Yildiz-Diisiik Yorum isimli
Yiiksek Yildiz-Yiiksek Yorum isimli grup %23,8, grup ise 56 katilimcidan (%30,9) olusmaktadir.

Yiiksek Yildiz-Diisiik Yorum grubu %23,2, Diisiik
Tablo 2. Aragtirmadaki Gruplarin Dagilimi

Gruplar* Frekans (n) Yiizde (%)
Diistik Yildiz - Diigiik Yorum 56 30,9
Diisiik Yildiz - Yiiksek Yorum 40 22,1
Yiiksek Yildiz - Dugtik Yorum 42 23,2
Yiiksek Yorum - Yiiksek Yildiz 43 23,8

* Calismada, cevrimici degerlendirme puany, y1ldiz ifadesi, ¢evrimi¢i yorum sayisi ise yorum ifadesi ile kisaltilarak belirtilmistir.

Arastirmada kullanilan 6lgeklerin gegerliliklerinin ve Fiske, 1959). Dogrulayic1 faktér analizi (DFA)
belirlenmesi amaciyla dogrulayici faktér analizi uygulamasi yaparken Schermelleh-Engel vd.
uygulanmistir. Arastirmanin olceklerinin (2003), Shi vd. (2020) ve Ganguly vd. (2010)
gerekcelendirilmesi yoluyla yap1 gecerliliginin tarafindan gerceklestirilen ¢alismalarin
saglanmasi amaciyla ayrisma gecerliligi ile yakinsak sonuclarindan yararlanilmistir.

gecerliliginin saglanmasi gerekmektedir (Campbell
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Calismada elde edilen verilere uygulanan
dogrulayict faktdr analizi sonuglarina gore,
CMIN/DF = 2,307 < 3 (p = 0,000 < 0,001), CFI =
0,972, (0,97 = CFI <£1.00),NFI=0,952 (0,95 > NFI
<1.00), GF1=0,878 (0,85 = GFI < 0,95) ve RMSEA
= 0,085 < 0,08 degerleri elde edilmis olup bu
sonucglar Tablo 3’'te verilmistir. Bu degerler
Olceklerin  en uygun uyumun saglandigini
gostermektedir (Schermelleh-Engel vd., 2003).
RMSEA degeri istenilen degeri olan 0,005 degerinin
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altinda olsa da; Shi vd. (2020)'ne goére, SRMR
degerinin RMSEA degerinden daha giiclii ve kabul
edilebilir oldugu ifade edilmesinden dolay1 bu
calismada elde edilen SRMR = 0,253 (0 < SRMR >
,05) istenilen en iyi uyum derecesine sahip oldugu
sonucuna ulasilabilmektedir. Dolayisiyla, DFA
sonucu hesaplanan uyum iyilik endekslerine gore,
arastirmanin olgeklerinin iyi bir uyuma sahip
oldugu soylenebilmektedir (Ganguly vd., 2010).

Tablo 3. Dogrulayici Faktor Analizi Uyum Indeksleri

Uyum Olgiitleri Degerler
X2 207,586
sd 90
x2/sd 2,307
GFI (Goodness of Fit Index) 0,878
RMSEA (Root Mean Square Error of Approximation) 0,85

CFI (Comparative Fit Index) 0,972
NFI (Normed Fit Index) 0,952
SRMR (Standardized RMR) 0,253

Fornell ve Larcker (1981), yakinsama gegerliligi icin
saglam bir belirleyici, tahminleyici olarak,
hesaplanan ortalama varyans (AVE) degerinin
0,5ten yiliksek olmasi gerekliligini calismasinda
aciklamistir. Fakat AVE'nin 0,5 degerinden kiiciik
¢ikmasi ve bilesik giivenilirligi (CR) degerinin ise
0,6’'dan yiiksek olmasi durumunda, yapinin
yakinsak gecerliligi icin yeterlililigin saglandig:
bilinmektedir (Fornell ve Larcker, 1981). Bu
belirleyiciler goz o©niine alindiginda, Tablo 4’te
gorilldiigii gibi arastirmada kullanilan 6lgeklerin
yakinsama gecerliliklerinin saglandig1 séylenebilir.

DFA Analizi sonrasi her bir 6l¢egin gilivenilirligini
hesaplamak amaciyla Cronbach Alpha
katsayilarindan yararlanilmistir. Olgeklerin
Cronbach Alpha katsayilar1 Tablo 4’te verilmis olup
sirasiyla, Alpha (BW)=0,962; Alpha (SAI)=0,975;
Alpha (UKT)=0,88; Alpha (SAT)=0,94 seklindedir.
Nunnaly (1978)’e gore Cronbach Alpha katsayi
degeri 0,7’den yiiksek olmalidir. Bu sonuglara gore,
en diisiik Cronbach Alpha degerin 0,88 oldugu goz
oniinde bulunduruldugunda arastirmanin
6lceklerinin giivenilir oldugu sdylenebilmektedir.

Tablo 4. Arastirmanin Olgek ifadelerinin DFA Sonucu

Degisken ifade Faktor Yiiki AVE CR Cronbach’s Alpha
Bandwagon 1 0,852
Bandwagon 2 0,958
Bandwagon 3 0,941 0,96 0,99 0,962
Bandwagon (BW) Bandwagon 4 0,930
Bandwagon 5 0,940
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Satin almal 0,969
Satin alma2 0,950
_ Satin alma3 0,895 0,96 0,99 0,975
Satin Alma Istegi (SAI)
Satin alma4 0,939
Satin alma5 0,903
Tutum1 0,847
Uriine Yonelik Tutum UY” ) Tutum?2 0,880 0,93 0,97 0,88
Tutum3 0,898
Satin alma tutum 1 0,986
Satin Alma Tutumu (SAT) Satin alma tutum 2 0,930 0,97 0,98 0,94
Satin alma tutum 3 0,955

Bir 6l¢egin ayrisma gegerliliginin saglanabilmesinin
kosulu olarak, degiskenler arasi iliskilerin zayif
olmasi gereklidir. Bu dogrultuda, 6lgegin ortalama
aciklanan varyans (AVE) degerinin karekok degeri,
ilgili 6lcegin arastirmada ele alinan diger 6lgekler ile
arasindaki korelasyon katsayisi degerinden biiyiik
olmasi gerekmektedir (Fornell ve Larcker, 1981).

arastirmada uygulanan her 6l¢egin ortalama
aciklanan varyanslarinin  karekok degerinin,
calismada ilgili diger oOlgeklerle arasindaki
korelasyon katsayisi degerlerinden biiyiik oldugu
Tablo 5’'te gorilmektedir. Yapilan analizler
neticesinde arastirmanin dlgeklerinin ayrisim
gecerliligini sagladig1 s6ylenebilmektedir.

Tablo 5. Degiskenler Arasi iligkiler ve Hesaplanan Ortalama Agiklanan Varyans Degerlerinin Karekékleri

1 2 3 4
1. Bandwagon 0,980
2. Satin Alma Istegi 0,805 0,981
3. Uriine Yonelik Tutum 0,854 0,741 0,966
4, Satin Alma Tutumu 0,851 0,892 0,784 0,988

*p<0.01

ANCOVA’'nin yapilabilmesi i¢in bazi1 varsayimlarin
saglanmis olmasi gerekmektedir. Bu
varsayimlardan birisi, normallik varsayimidir.
Verilerin her alt grup i¢in normal
n>30
gerekmektedir. Bu ¢alismada da her bir grup i¢in
elde edilen o6rneklem sayisinin 40-56 arasinda
olmasi nedeniyle bu varsayim saglanmistir. Ayrica
carpiklik ve basiklik degerleri incelendiginde,

verilerin normallik varsayimini yerine getirdigine

dagilim

sagladigini  soyleyebilmek icin olmasi

karar verilebilmektedir.

Carpiklik ve basiklik degerlerinin, verilerin normal
dagilim sagladigi durumda +2 ile -2 araliginda
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olmasi gerektigi bilinmektedir (Cameron, 2004). Bu
arastirmadan elde edilen verilere iliskin ¢arpiklik ve
basiklik degerleri Tablo 6’da verilmistir, Tablo 6’ya
gore, bandwagon o0lceginin c¢arpiklik degerinin
0,052, basikligin ise -1,220, iriine yonelik tutum
6lceginin c¢arpiklik degerinin -0,004, basiklik
degerinin -0,952, satin alma tutumu Olgeginin
carpiklik degerinin 0,206 basiklik degerinin -1,150
ve satin alma istegi 6lgeginin carpiklik degerinin
0,275, basiklik degerinin -1,117 oldugu
gorilmektedir. Bu dogrultusunda
calismada kullanilan tiim 6lgeklerin normal dagilim
varsayimini sagladigi gériilmektedir.

ise
sonuglar



Tablo 6. Degiskenlerin Carpiklik-Basiklik Degerleri
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Olgek n Min. Maks. Ortalama SS Carpiklik Basiklik
Bandwagon 181 1 7 3,93 1,95 0,052 -1,220
Uriine Yonelik Tutum 181 1 7 4,02 1,76 -0,004 -0,952
Satin Alma Tutumu 181 1 7 3,62 1,93 0,206 -1,150
Satin Alma [stegi 181 1 7 3,46 1,99 0,275 -1,177

Bagimli degiskenlerin varyanslar1 tiim alt niifusta
esit olarak dagilmalidir. Gruplar arasinda esit ve
sayida (n>30) saglanmasi
durumunda homojenlik saglanmaktadir (Pallant,

yeterli orneklem

2005). Dolayisiyla Tablo 7’de gorildigi iizere bu
calismada homojenlik varsayiminin saglandig
diistintilmektedir (n1=56, n2=40, n3=43, n4=43).

Tablo 7. Kovaryans Degisken ile Bagimli Degisken Etkilesimine Gore Regresyon Egimlerinin Homojenlik Degerlendirmesi

Kovaryans . .. Kareler Serbestlik Kareler
Degisken Bagiml: Degisken Toplam Derecesi Ortalamasi F Anlamhik
Bandwagon 22,78 3 7,594 8,117 0,000
Uriine Yénelik | Satin Alma istegi 11,47 3 3,825 2,169 0,093
Tutum
Satin Alma Tutumu 10,63 3 3,543 2,496 0,061
Arastirmalarda varyans varsayiminin yuksek olmasi gerekmektedir. Bu bilgiler
homojenliginin test edilmesinde en fazla Levene ve dogrultusunda arastirmada yer alan bagiml
Barlett testlerinin  kullanildigi  bilinmektedir degiskenlere ait Levene Testi sonuglar1 Tablo 8’de

(Atilgan ve Kog, 2020). Yapilan Levene ve Barlett
testleri sonucunda yeterli homojenligin saglanmasi
icin anlamhlik (p) degerinin 0,05 degerinden

verilmis olup varyans
saglandig1 goriilmektedir.

esitliklerinin (p>0,05)

Tablo 8. Arastirma Degiskenlerinin Varyanslarinin Esitligine iliskin Levene Test Sonuglar1

Degiskenler F sd1l sd2 p

Bandwagon 2,197 3 177 0,090
Satin Alma Istegi 1,459 3 177 0,227
Satin Alma Tutumu 0,907 3 177 0,439

Gruplar arasi farkliliklar1 belirlemek amaciyla grup
ici etki testleri yapilmaktadir. Bu ¢alismanin grup ici
etki testi sonuglar1 Tablo 9’da verilmistir. Grup igi
etki testi sonuclarina gore calismada incelenen
gruplar arasinda hem satin alma istegi (F=2,169,
p=0,036<0,05) hem de satin alma tutumu
(F=2,496, p=0,041<0,05) baglaminda gruplar
arasinda farkhliklarin bulundugu belirlenmistir.
arastirmada ele alinan gruplar
baglaminda en az bir grubun diger gruplardan satin

Buna gore

alma istegi ve satin alma tutumu degiskenleri
acisindan farklilik gosterdigi sonucuna ulasilmistir.
Bu sonuglar neticesinde H2 ve H3 hipotezleri
desteklenmekte olup arastirmada ele
cevrimigi inceleme

alinan
sayisl ve cevrimici
degerlendirme puani gruplari arasinda bandwagon
etkisi baglaminda farklilik bulunmasina dair test
edilen H1 hipotezi desteklenememistir (F= 8,117,

0,05> p=0,122).



Tablo 9. Grup ici Etki Testleri
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Varyansin Kaynagi Bagiml Degisken ?2 ;T:;l sd g:traell:;aﬁ F P E;I:i Eta
Bandwagon 525,904 4 131,476 140,519 0,000 | 0,762
Diizeltilmis Model Satin Alma Istegi 403,078 4 100,770 57,144 0,000 | 0,565
Satin Alma Tutumu 427,109 4 106,777 75,218 0,000 | 0,631
Bandwagon 8,157 1 8,157 8,719 0,004 | 0,047
Sabit Satin Alma istegi 3,340 1 3,340 1,894 0,171 | 0,011
Satin Alma Tutumu 5,255 1 5,255 3,702 0,056 | 0,021
Bandwagon 286,066 1 286,066 305,742 0,000 | 0,635
Uriine Yénelik Tutum Satin Alma Istegi 241,430 1 241,430 136,908 0,000 | 0,438
Satin Alma Tutumu 253,845 1 253,845 178,819 0,000 | 0,504
Bandwagon 22,783 3 7,594 8,117 0,000 | 0,122
Gruplar Satin Alma istegi 11,476 3 3,825 2,169 0,093 | 0,036
Satin Alma Tutumu 10,630 3 3,543 2,496 0,061 | 0,041
Bandwagon 164,673 176 0,936
Hata Satin Alma Istegi 310,366 176 | 1,763
Satin Alma Tutumu 249,843 176 1,420
Bandwagon 3489,300 181
Toplam Satin Alma [stegi 2888,200 181
Satin Alma Tutumu 3059,333 181
Bandwagon 690,578 180
Diizeltilmis _
Satin Alma Istegi 713,444 180
Toplam
Satin Alma Tutumu 676,952 180

Arastirma kapsaminda ¢oklu karsilastirma testleri
sonuglar1 Tablo 10’da gorildiigii lizere, satin alma
istegi degiskeni baglaminda gruplar aras1 anlaml
farkliliklarin oldugu olarak
gozlemlenmektedir. Bu sonuglara gore; Diisiik
Cevrimici Inceleme Sayisi ve Diisiik Yildiz Puam
grubunun hem Yiiksek Cevrimici Inceleme Sayisi ve
Diisik Yildiz Puami grubu (ortalamalar farki=-
1,26786, p=0,003) hem de Yiiksek Cevrimici
Inceleme Sayis1 ve Yiiksek Yildiz Puami grubu
(ortalamalar farki=-1,93563, p=0,000) ile satin

istatistiksel
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alma istegi baglaminda anlamh farkliliklari oldugu
bulunmustur. Diisiik Cevrimici inceleme Sayis1 ve
Yiiksek Yildiz Puani grubu baglaminda diger gruplar
inceledigimizde;  Yiiksek
Cevrimici Inceleme Sayis1 ve Diisiik Yildiz Puamn
grubu (ortalamalar farki=-1,74571, p=0,000) hem
de Yiiksek Cevrimici inceleme Sayisi ve Yiiksek
Yildiz Puanmi grubu (ortalamalar farki=-2,41349
p=0,000) ile satin alma istegi baglaminda anlamh

arasindaki  farklan

farkliliklari oldugu bulunmustur.
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Tablo 10. Satin Alma istegi Baglaminda Coklu Karsilastirma Testi

Degisken Gruplar (I) * Gruplar (]) Ortalamalar Farki (I-]) Standart Hata p
DCISYDP -0,47786 0,36552 0,559
DCiSDYP YCISDYP -1,26786* 0,36041 0,003
YCISYYP -1,93563* 0,35801 0,000
Satin Alma Istegi
YCISDYP -1,74571* 0,39008 0,000
DCISYDP
YCISYYP -2,41349* 0,38786 0,000
YCISDYP YCISYYP -0,66777 0,38305 0,305

* DCISDYP = Diigiik Cevrimici Inceleme Sayisi ve Diisiik Yildiz Puani, DCISYDP = Diisiik Cevrimici inceleme Sayisi ve Yiiksek Yildiz Puani,
YCISDYP = Yiiksek Cevrimici inceleme Sayisi ve Diisiik Yildiz Puani, YCISYYP = Yiiksek Cevrimici Inceleme Sayisi ve Yiiksek Yildiz Puam

Satin alma tutumu baglaminda gruplar arasi
farkliliklar test etigimiz ¢oklu karsilastirma testleri
sonuglar1 Tablo 11’de Sonuglar
incelendiginde, Diisiik Cevrimici inceleme Sayisi ve
Diisiik Yildiz Puani grubunun Yiiksek Cevrimici
Inceleme Sayisi ve Diisiik Yildiz Puani (ortalamalar
farki=-1,48810, p=0,000) ve Yiiksek Cevrimici
Inceleme Sayisi ve Yiiksek Yildiz Puani grubunun
(ortalamalar farki= -2,17913, p=0,000) arasinda

verilmistir.

istatistiksel olarak anlamli bir fark oldugu
goriilmektedir. Ayrica Diisiik Cevrimici Inceleme
Sayisi ve Yiiksek Yildiz Puani grubunun Yiiksek
Cevrimici Inceleme Sayis1 ve Diisiikk Yildiz Puamni
(ortalamalar farki=-1,63571, p=0,000) ve Yiiksek
Cevrimici Inceleme Sayisi ve Yiiksek Yildiz Puani
grubu (ortalamalar farki=-2,32674 p=0,000) ile
satin alma tutumu degiskeni baglaminda anlaml
farkliliklar1 oldugu bulunmustur.

Tablo 11. Satin Alma Tutumu Baglaminda Coklu Kargilastirma Testi

Degisken Gruplar (I) * Gruplar (J) Ortalamalar Farki (I-]) Standart Hata p
DCISYDP 0,014762 0,34923 0,975
DCISDYP YCISDYP -1,48810* 0,34434 0,000
YCISYYP -2,17913* 42
Satm Alma cis ,17913 0,34205 0,000
Tutumu YGiSDYP -1,63571* 0,37269 0,000
DCISYDP
YCISYYP -2,32674* 0,37057 0,000
YCISDYP YCISYYP -0,69103 0,36597 0,237

* DCISDYP = Diigiik Cevrimici Inceleme Sayisi ve Diisiik Yildiz Puani, DGISYDP = Diisiik Cevrimici inceleme Sayisi ve Yiiksek Yildiz Puani,
YCISDYP = Yiiksek Cevrimici inceleme Sayisi ve Diisiik Yildiz Puani, YGISYYP = Yiiksek Cevrimici Inceleme Sayisi ve Yiiksek Yildiz Puam

5 | SONUG VE ONERILER

Cevrimici aligveriste cevrimici degerlendirme puam
ve c¢evrimi¢ci yorum sayisinin  olusturacagl
bandwagon etkisi ve tiiketicilerin ¢evrimici satin
alma tutum ve niyetlerine etkisinin, dogustan dijital
yatkinliklar: olan ve sosyal medya etkilesimleri ile
karakterize edilen Z Kusag: tiiketicileri iizerinde
incelenmesi, pazarlama yazininda ilgi gorecegi
diisiiniilen ¢ok yonli bir ¢alisma alanidir. Bu
calismayla, cesitli psikolojik ve sosyal faktoérlerden
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etkilenen benzersiz tiiketici davranislari sergileyen
Z kusag iizerinde ¢evrimici degerlendirme puani ve
cevrimi¢i yorum sayisinin bandwagon etkisi, satin
alma tutumlar1 ve niyetleri agisindan etkilerinin
sentezlenerek incelenmistir. Calismanin sonucunda,
Z kusag tiiketicileri icin, ¢cevrimici degerlendirme
puani ve c¢evrimici yorum sayisi ag¢isindan
bandwagon etkisi baglaminda herhangi bir farklilik
bulunmamasi, Meydiawati vd. (2024) tarafindan
aciklanan ve Z kusag tiiketicilerinin kendilerini
akranlarindan farklilastirma ¢abasiyla acgiklanabilir.



Bu anlamda gelecekte yapilacak arastirmalarda Z
kusaginin essizlik ihtiyacinin farkhi iriin grup
acisindan (6rnegin lilks markalar) incelenerek, bu
tiiketicilerin digerlerinden uzak durma ihtiyaci ve
ayni zamanda, bandwagon etkisi gibi, bu iriinleri
satin alan digerleriyle bir baglilik duygusu olup
olmadig1 ortaya konulabilir. Nitekim gelecekte Z
kusaginin  kiiresel liiks pazarinin yaklasik
olarak %55'ini temsil edecegi bilinmekte (Cho, Kim-
Vick ve Yu, 2022), bu da Z kusaginin gelecekte
pazarlama alaninda arastirma yapanlar ve
sektorlerdeki pazarlama yoneticileri agisindan
o6nemli bir potansiyeli isaret etmektedir.

Cevrimici incelemeler giin gectikce tiiketicilerin
karar alma siirecinde daha 6nemli bir bilesen olarak
gorilmektedir. Cevrimi¢i incelemelerin 6nemi,
insanlarin bagkalarinin goériis ve davranislarinin
gercegi yansittifina inanmasini saglayarak tiiketici
davranisini etkileyen bir kavram olan sosyal kanit
saglama yeteneklerinden kaynaklanmaktadir. Bu
baglamda olumlu g¢evrimici derecelendirmeler ve
gelecekte pazarlamacilar icin 6nemli bir tiiketici
potansiyeli olan Z kusag tiiketicilerine yasatilacak
ilgi c¢ekici bir c¢evrimi¢i alisveris deneyiminin
birlesimi, bu tiiketiciler lizerinde ¢evrimici satin

alma davranmisina karst olumlu bir tutum
yaratabilecek ve satin alma  niyetlerini
artirabilecektir. Ciinkii Z kusag, gizlilik veya

giivenlik endiselerine ragmen, bu ¢alismanin
sonuclariyla da tutarh olarak, ¢evrimici alisverise
karsi olumlu bir tutum sergilemekte ve ¢evrimigi
onerilere glivendigi bilinmektedir (Singh, 2024;
Perez-Aranda vd. 2024). Pazarlamacilar, sosyal
medyada oldukca bilgili olan ve akran geri
bildirimlerine giivenen Z Kusaginin g¢evrimigi
tiiketimleri baglaminda ihtiyaglarini, tercihlerini ve
davraniglarini  anlayarak giinlimiziin ~ yogun
rekabetci bir pazarinda kalic iligkiler kurabilir ve
markalar icin gelecekte 6nemli potansiyel olan bu
tiiketicilerde  sadakati artirabilir.  Gelecekte
kusaklarin ¢evrimici tiiketim davranislar ile ilgili
gerceklestirilecek arastirmalarda, kullanici
tarafindan olusturulan igerikler, sosyal kanit
teorileri, yorumlara yanit verme hizi, marka
baglilig ve itibari, ¢evrimici yorumlarda seffaflik ve
ozglinlik, gorsel icerikli (multimedya)
degerlendirmelerinin incelenmesi 6nerilebilir.
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ABSTRACT

With the rapid development and spread of internet technology in the information and
communication age, the transition from the information society to the network society
has brought many advantages as well as many problems, explicitly or implicitly.
Especially the negative effects of digital addiction in Generation Z, which is born in the
digital age and expressed as digital natives, and the fact that the audience is not aware of
this situation or does not believe that it has negative effects makes it necessary to
conduct research on the subject. On the other hand, the phenomenon of disinformation,
which means the deliberate creation and dissemination of false and misleading
information, emerges as an important problem with the spread of digital mass media.
Starting from this perspective, firstly the concepts of digital media, disinformation and
digital literacy were explained in this study and then a digital literacy scale was applied
to university students. As a result of the study; it was found that the digital literacy levels
of university students were significantly higher than the critical level in general.

0z

Bilgi ve iletisim ¢aginda internet teknolojisinin hizla gelismesi ve yayginlasmasiyla, bilgi
toplumundan ag toplumuna gegis, bir¢ok avantajin yaninda agik ya da ortiik olarak
bir¢ok sorunu da beraberinde getirmistir. Ozellikle dijital cagda dogan ve dijital yerliler
olarak ifade edilen Z kusagindaki dijital bagimliligin olumsuz etkileri ve kitlenin bu
durumun farkinda olmamasi ya da olumsuz etkileri olduguna inanmamasi, konu ile ilgili
aragtirma yapilmasini gerekli kilmaktadir. Ote yandan yanlis ve yaniltici bilginin kasith
olarak olusturulmasi ve yayilmasi anlamina gelen dezenformasyon olgusu da dijital kitle
iletisim araclarinin yayginlasmasiyla birlikte 6nemli bir sorun olarak karsimiza
cikmaktadir. Bu perspektiften hareketle bu calismada oncelikle dijital medya,
dezenformasyon ve dijital okuryazarlik kavramlar1 agiklanmis, ardindan tniversite
6grencilerine dijital okuryazarlk 6lcegi uygulanmistir. Calisma sonucunda; liniversite
6grencilerinin dijital okuryazarlik diizeylerinin genel olarak elestirel diizeyden anlaml
derecede ytiksek oldugu tespit edilmistir.

© 2024 JOBDA All rights reserved
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1 | INTRODUCTION

With the widespread use of digital media and tools,
there has been a transition to an age where it is very
easy to access information, but very difficult to
reach accurate information. In other words, it can be
said that there has been a transition from the
information age to the disinformation age.
Undoubtedly, the rapid spread of digital
technologies, cultures and education levels of
societies are very influential in this transition.

Although disinformation is produced by an
organization or person, from time to time, some
news channels and newspapers may produce
untrue news by accepting deliberately produced
information as a reference. Although the media is
not the main source of disinformation here, it can
act as a carrier and dissemination to the general
public with the information produced for this
purpose. However, some broadcasting
organizations and media professionals may serve
the content in line with their political economy
interests, without the need to confirm the accuracy
of the content, even if they doubt it or know that it
is false content. At this point, as Ozsoy (2017, p.
208) stated; Digital literacy, which is the general
ability to develop a selective approach among the
potentially unlimited information on the internet, to
use the information and other digital resources on
the internet, to search for information in digital
environments, to reach the needed and qualified
information from an infinite number of information,
becomes almost a necessity.

In this direction, with this study, it is aimed to
determine the digital literacy levels of university
students and to raise awareness on this issue and to
draw attention to the problem of disinformation
caused by digital content produced and consumed
by individuals who do not have digital literacy.

2 | DIGITAL MEDIA

While individuals were only passive spectators in
the periods when traditional mass media were used,
digital media has created a revolution by offering
many attractive opportunities and has moved
individuals and masses to an active and
participatory position. Now, people of all ages,
genders, professions, education levels or cultures
can produce verbal, written, visual and auditory
content as they wish through digital mass media,
and moreover, they can respond/react to the
content produced by others, thus providing
interactive communication environment. Social
media applications such as Facebook, twitter,
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Instagram and tiktok among digital mass media
have increased interaction and created a new social
environment. In these platforms, where following,
being followed and being visible are at the forefront,
the masses have almost tried to create a new
identity for themselves. At this point, while it is very
important to attract attention and be liked, the fact
that the content is false, wrong, incomplete or
exaggerated is not taken into account. While
everyone’s involvement in digital media
environments jeopardizes the accuracy of what is
shared, political and economic environments have
also become vulnerable to attack.

Digital mass media, by their nature, are naturally
much more vulnerable to malicious content through
viruses, hackers, software. In addition, many studies
reveal that young people are much more vulnerable
to threats such as sexual hunting and bullying
through online broadcasting. Here, digital media
forms, also referred to as new media, resonate and
at this point, a careful and impartial strategy is
needed to protect the young population without
hindering their development (Karabulut, 2015, p.
17). Since taking digital media under control
prevents its natural structure arising from being a
free environment and creating this control
mechanism is very difficult and comprehensive in
terms of technology and law, it is necessary to
acquire skills through some training programs and
to be a conscious consumer and producer in order
to be protected from the dangers of digital media.

3 | DISINFORMATION

The concept of disinformation, which points to a
deterioration and negativity in information, means
disinformation and has the purpose of
manipulation. Wardle and Derakhshan (2017, p. 5)
focus on disinformation, the deliberate sharing of
false information to cause harm. This false and
deliberate information is created and shared with
the aim of harming a person, social group,
organization or country.

The trust in news in Turkey, the problem of fake
news and the activities of news verification
platforms in this sense have been the subject of
various studies. In the study of Erkan and Ayhan
(2018), in which they examined the problem of
disinformation in social media through the example
of Teyit.org, it was stated that increasing the digital
literacy level of citizens is as important as the efforts
of news verification platforms in preventing
information pollution.



The clearest indicator of the influence and
undeniable power of social media is the new social
movements. Users can change the course of events
or phenomena by acting collectively on social
media. As it will be remembered, in the recent past,
the ‘The Arab Spring’, “The Furious Movement’, ‘the
Occupy protests’, ‘the Taksim Gezi Park protests’
and most recently the ‘Yellow Vests’ movement are
new social movements that took place as a result of
the mobilizing function of the social media and
perhaps had great impacts on the course of history.
(Toktay, 2019, p. 2). In these events, social media
environments were used by everyone, and due to
the magnitude of the events and their effects,
content sharing was made uncontrollably, without
questioning, without determining the source. This
situation, in which the facts were distorted and
turned into the propaganda of political actors, led to
the people’s anger and the growth of conflicts by
shifting to different purposes. All these processes
have shown what disinformation can cause, the
difficulty of preventing it, and that the masses are
not aware of the extent of the dangers that
disinformation can create.

4 | DIGITAL LITERACY

The first researcher to reveal the concept of digital
literacy is Paul Gilster. Gilster stated that digital
literacy is a special kind of mind set associated with
mastering ideas, not just pressing buttons (Gilster,
1997, p. 15).

Information literacy has been widely acknowledged
as ‘the ability of individuals to use information and
communications technology (ICT) appropriately to
access, manage, integrate and evaluate information,
develop new understandings, and communicate
with others in order to participate effectively in
society’ (Ministerial Council on Education,
Employment, Training and Youth Affairs (as cited in
Wu et al,, 2020). On the other hand digital literacy;
It is the combination of many behavioural patterns,
such as creating new information, synthesizing
digital resources, communicating with people and
reflecting this process on social life, with the ability
to use digital tools appropriately, individual ability,
evaluation, combining, managing, and analysing
(Martin, 2005, p. 135-136).

In parallel, the concept of digital competence draws
attention to the fact that technical ability is not
sufficient in the use of digital technologies. Digital
competence; must include the ability to protect
information, content, data and digital identities in
an age of information massification and privacy
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challenges (as cited in Lucas et al., 2022). Digital
competence, therefore, is broadly cross-disciplinary
and complements other transversal competences
such as the ability to solve complex problems,
communicate, collaborate, learn autonomously, be
creative and construct a social and market identity.
In this sense, the effective use of digital technologies
works as a strong mediator of such wider
competences (Lucas etal., 2022).

The skills that digital literacy will develop, of course,
cannot be realized at the same rate and speed in all
segments of society. This is due to the
inhomogeneous structure of societies. The digital
media usage rates and competencies of many
individuals with different demographic
characteristics are extremely different from each
other. At this point, individuals in the literature;
digital immigrant, digital native, and digital hybrid.

4.1 Digital immigrant

Digital immigration defines individuals who are in
their twenties and later who are acquainted with
technology, the internet and the web, who may
encounter difficulties or various adaptation
problems in the use of technological tools and
technology-based learning, and who have a lower
level of technology literacy compared to digital
natives (Prensky, 2001).

Digital immigrants also use social media within
digital mass media, albeit to a limited extent.
However, digital immigrants have difficulty in
adapting to digital environments and adapting to
innovations. Also, according to Bilisli (2021, p. 26);
the fact that digital immigrants are generally
resistant to change and not open to innovations also
affects the level of technology use.

4.2 Digital native

The new generation students who are born into a
technology-based  world and develop a
technological learning language by meeting
technology from a very young age are called digital
natives (Prensky, 2001). This generation prefers to
live in a reality equipped with digital tools and
thinks that this is normal and has high level skills in
the use of technological tools (Arslan, 2020, p. 28).

On the other hand, Kirschner and Bruyckere (2017,
p.- 140); They argue that the definition of digital
native is a myth, providing evidence that young
people labelled as digital natives do not have the
alleged ability to cognitively process multiple
sources of information simultaneously, and that



educational schemes that assume this ability hinder
rather than assist learning.

4.3 Digital hybrid

Digital hybrids; those who try to adapt themselves
to the new environment, those who are preparing
for the change process, those who are changing, and
those who continue their old habits while changing
(as cited in Tonta, 2009, p. 7).

Digital hybrids are aware of the risks and dangers of
this innovation, as well as using digital media in
necessary areas. However, their usage areas are
more limited than digital natives.

5| METHOD

As a method in the study; descriptive and relational
survey models were used within the scope of the
quantitative research model, and a face-to-face
questionnaire was applied as a data collection tool.
Data collection was conducted in June 2022 in order
to reach the students more easily and to adhere to
the timeline of the study. A group of Mugla Sitki
Kogman University students, who were easily
selected through sampling, was determined by
Bayrakci and Narmanlioglu (2021, p. 29-30) from 6
factors: ethics and responsibility, general
knowledge and functional skills, daily use,
professional production, privacy and security, and
social dimension. and a digital literacy scale
consisting of 29 items in total was applied. On the
analysis of data; Descriptive statistics are presented
with frequency, percentage, mean and standard
deviation values. In order to determine the
reliability levels of the scales, Co. Factor analysis
was performed to determine the alpha test and sub-
dimensions. Sample adequacy level (KMO) and
structure test (Barlet’s) were applied. In the study,
t-test analysis was applied to compare the digital
literacy levels of the participants according to
gender. The variance analysis of the differences in
the digital literacy levels of the participants
according to the departments they received
education was conducted. Correlation analysis was
conducted to examine the relationships between
the dimensions and age of the participants. P values
less than 0.05 were considered statistically
significant in the study. Analyzes were made with
the SPSS 22.0 package program.

5.1 Purpose of the research

Mugla Sitki Kogman University Fethiye A.S.M.K. in
this study, which will measure the digital literacy
levels of Vocational School students, it is aimed to
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create an awareness on digital literacy in university
students who are the Z generation, which is
expressed as digital natives, and to contribute to the
literature by drawing attention to the problem of
disinformation caused by digital content produced
and consumed by individuals who do not have
digital literacy. In addition, thanks to digital literacy,
it is aimed to shed light on the dimensions of the
dangers posed by digital media tools and to support
the protection of these negative effects from their
production and consumption.

5.2 Sample of the research

Working group; Mugla Sitki Kogman University
Fethiye A.S.M.K. Vocational School students. In the
school; a total of 263 students were included in the
study within the scope of Hotel Restaurant and

Catering Services, Travel Tourism and
Entertainment Services, Crop and Animal
Production, Environmental Protection

Technologies, Park and Horticulture, Accounting
and Tax departments.

5.3 Limitations of the research

The study was limited to university students and
only one scale was used to measure the digital
literacy levels of students. Due to the size of the
population, it was limited to the students of the
Vocational High School where the project was
carried out.

5.4 Research hypothesis and research questions

Research Hypothesis; It is claimed that due to the
fact that we live in an age where it is very easy to
access information, but very difficult to reach the
right information, and information pollution in
digital media and tools; Based on the main
assumption, ‘Digital literacy levels of Z generation
university students are not at a level that can
prevent producing and consuming disinformative
content’, answers will be sought to the research
questions mentioned above.

5.5 Research questions

RQ1. Mugla Sitki Kogman University Fethiye
ASMK. What is the digital literacy level of
Vocational School students?

RQ2. Do the demographic characteristics of the
participants have an effect on their digital literacy
skills?

RQ3. What is the awareness level of the participants
about the dangers of the content they produce or
consume through digital media?



RQ4. In digital media environments and tools that
allow wusers to actively participate, do the
participants have the competencies to produce
content, to question the content and to look
critically?

RQ5. Can participants distinguish information from
disinformation?

RQ6. Do the participants have the knowledge of
personal rights and legal obligations in the context
of ethics and responsibility?

RQ?7. Are the participants aware of the social impact
of the use of digital media and tools?

6 | FINDINGS
6.1 Digital literacy scale

In order to test the reliability of 29 statements
designed to determine the Digital Literacy levels of
the participants in the survey study, Co. Alpha
analysis was applied. At the end of the analysis, Co.
The alpha coefficient was found to be 0.94. The
coefficients obtained show that the Digital Literacy
scale is quite reliable. As a result of this, it is seen
that there is no need to raise any questions from the
study. After the reliability analysis, factor analysis
was applied to the scale with 29 statements for the
purpose of testing the construct validity.

Table 1 Dimensions of digital literacy

Explanation Internal
Dimensions n X+s.s. KMO
variance consistancy
Ethic and
0,
Responsibility 263 3,74+0,88 %11 0,79
General
Knowledge and 263 4,31+0,83 %13 0,83
Functional Skills
Daily Usage 263 3,59+1,32 %12 0,82
Advanced 0,94
263 3,83+1,31 %12 0,77
Production
Privacy and
2633,53+1,13 %11 0,81
Security
Social Dimension 263 3,39+1,13 %10 0,78

In the study, 6 sub-dimensions were determined
after factor analysis. These dimensions were named
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as ethics and responsibility, general knowledge and
functional skills, daily use, professional production,
privacy and security, and social sub-dimensions.
The sample adequacy coefficient (KMO) calculated
in the factor analysis was found to be 0.94. It is an
indication that the sample size (n=263) is quite
sufficient to reveal the factor structure. In addition,
the dimensions obtained according to the result of
the bartlet test, in which the significance of the
factor structures were tested (p=0.01,p<0.05),
were structurally significant.

It was observed that the explained variance rate
was 11% for ethics and responsibility, 13% for
general knowledge and functional skills, 12% for
daily use, 12% for professional production, 11% for
privacy and security, and 10% for social. . It was
determined that the total explained variance rate
was 69% and above the critical value of 65%.

Ethics and responsibility levels were 3.74+0.88,
general knowledge and functional skills were
4.3140.83, daily use was 3.59+1.32, professional
production was 3.83+1.31, confidentiality and it
was seen that their security level was 3.53+1.13
points and their social level was 3.394+1.13 points.
In general, it can be stated that all sub-dimensions
are at a high level. However, it can be stated that the
general knowledge and functional skills levels are
higher in all sub-dimensions, and the social
dimension scores are at lower levels compared to
other dimensions.

Tabl3 2 Gender distributions

Gender n %
Male 147 55,9
Female 116 44,1

Total 263100,0

It was determined that 55.9% of the participants
included in the study were male and 44.1% were
female. In general, it can be stated that the gender
distributions are homogeneous.

In the study, 28.5% of the participants were hotel,
restaurantand catering services, 17.1% were travel,
tourism and entertainment services, 12.5% were
plant and animal production, 14.1% were park and
garden plants and 27.8 of them are educated in
accounting and tax departments.



It was observed that the mean age of the
participants was 19.90+1.32.

Table 3 Distribution of education departments

Section n %
Private restaurant and catering services 75 28,5
Travel and tourism services 45 17,1
Plant and animal production 33 12,5
Park and garden plants 37 14,1
Accounting and tax 73 27,8
Total 263100,0

6.2 Examination of digital literacy dimensions by
demographic characteristics

In the study, independent sample t-test was applied
to examine the Digital Literacy Dimensions
according to the gender of the participants. The
independent sample t-test was preferred because
the two groups and sub-dimension distributions of
gender were compatible with the assumption of
normality.

Table 4 Examination of digital literacy dimensions by
gender

Dimension Gender n  X+s.s. t p

Male 1474,14+0,63

9,48 0,01*
Female 116 3,24+0,91

Ethic and Responsibility

General Knowledge and Male 1474,5040,51

Functional Skills
4,310,01*
Female 116 4,07+1,06

Male 1473,94+1,10

Daily Usage 5,04 0,01*
Female 116 3,15+1,43
Male 1474,11+1,01
3,920,01*
Advanced Female 116 3,48+1,56
Production
Privacy and Male 147 3,84140,96
5,230,01*
Security Female 116 3,14+1,21

Male 147 3,69+1,04
5,050,01*
Female 116 3,02+1,12

Social Dimension

** Independent sample t-test, *Significant difference at the 0.05
level
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According to the results, it was determined that the
Ethics and Responsibility levels of the participants
differed according to gender. It was determined that
the reason for the difference was due to the fact that
the Ethics and Responsibility levels of the male
participants were higher than the females (t=9.48,
p=0.01, p<0.05).

It has been determined that the levels of General
Knowledge and Functional Skills differ according to
gender. It was determined that the reason for the
difference was due to the fact that the General
Knowledge and Functional Skills levels of the male
participants were higher than the females (t=4.31,
p=0.01, p<0.05).

It has been determined that daily use levels differ
according to gender. It was determined that the
reason for the difference was due to the fact that the
daily use levels of male participants were higher
than that of females (t=>5.04, p=0.01, p<0.05).

It has of
Professional Production differ according to gender.
It was determined that the reason for the difference
was due to the fact that the Professional Production
levels of the male participants were higher than the
females (t=3.92, p=0.01, p<0.05).

been determined that the levels

Ithas been determined that the levels of privacy and
security differ according to gender. It was
determined that the reason for the difference was
due to the fact that the male participants had higher
levels of Privacy and Security than the females

(t=5.23, p=0.01, p<0.05).

It has been determined that their social levels differ
according to gender. It was determined that the
reason for the difference was due to the fact that the
social levels of the male participants were higher
than the females (t=5.05, p=0.01, p<0.05).

According to the results, it was seen that the digital
literacy levels of men were higher than women.

In the study, Variance analysis test was applied to
examine the Digital Literacy Dimensions according
to the departments of the participants. The analysis
of variance test was preferred because the 5
subgroups and sub-dimension distributions of the
sections were in accordance with the normality
assumption.
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Table 5 Examination of digital litaracy dimensions according to departments

Dimensions Section n X+s.s. F p Difference
Otel and restaurant catering services 75 3,98+0,6
Travel,tourism and entartaintment services 45  3,63+1,3

Ethic and Responsibility Plant and animal production 33 3,76+0,86 3,980,01* 5<1,2,3,4
Park and garden plants 37 3,92+0,76
Accounting and tax 73 3,46+0,82
Otel and restaurant catering services 75  4,484+0,52
Travel,tourism and entartaintment services 45  4,11+0,84

General Knowledge and Functional Skills Plant and animal production 33 3,89+1,17 3,880,01* 3<1,2,3,4
Park and garden plants 37 4,19+0,92
Accounting and tax 73  4,540,75
Otel and restaurant catering services 75 3,82+1,12
Travel,tourism and entartaintment services 45 3,04+1,85

Daily Usage Plant and animal production 33 3,43+1,31 3,020,02* 2<1,3,4,5
Park and garden plants 37 3,82+1,18
Accounting and tax 73  3,64+1,08
Otel and restaurant catering services 75  4,05+0,99
Travel,tourism and entartaintment services 45 3,13+1,77

Advanced Production Plant and animal production 33 3,45+1,29 5,950,01* 2<1,3,4,5
Park and garden plants 37 3,93+1,15
Accounting and tax 73  4,15+1,2
Otel and restaurant catering services 75  3,6940,89

. Travel,tourism and entartaintment services 45 3,27+1,64

SP:c‘:;ci{yand Plant and animal production 33 3,39+1,18 1,380,24 -
Park and garden plants 37 3,72+1,09
Accounting and tax 73  3,5+0,93
Otel and restaurant catering services 75 3,44+1
Travel,tourism and entartaintment services 45 3,40+1,51

Social Dimension Plant and animal production 33 3,36+1,23 0,76 0,55 -
Park and garden plants 37 3,62+1,11
Accounting and tax 73  3,24+0,92

** Analysis of variance, * Significant correlation at the level of 0.05

According to the results, it was determined that the
Ethics and Responsibility levels of the participants
differed according to the departments. It was
determined that the reason for the difference was
due to the fact that the Ethics and Responsibility
levels of the participants educated in the Accounting
and Tax department were
participants educated in other
(F=3.98, p=0.01, p<0.05).

lower than the
departments

It has been determined that the levels of General
Knowledge and Functional Skills differ according to
the departments. It was determined that the reason
for the difference was due to the fact that the
General Knowledge and Functional Skills levels of
the participants who were educated in the Plant and
Animal Production Department were lower than the
participants who were educated in other
departments (F=3.88, p=0.01, p<0.05).
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It has been determined that the daily usage levels
differ according to the departments. It was
determined that the reason for the difference was
the fact that the daily use levels of the participants
who were educated in the Travel, Tourism and
Entertainment Department were lower than the
participants who were educated in the other
departments (F=3.02, p=0.02, p<0.05).

It has been determined that the levels of
Professional Production differ according to the
departments. It was determined that the reason for
the difference was that the Professional Production
levels of the participants educated in the Travel,
Tourism and Entertainment Services department
were lower than the participants educated in other
departments (F=5.95, p=0.01, p<0.05).

Ithas been determined that the levels of privacy and
security do not differ according to the departments
of the students. It can be stated that the Privacy and



Security levels of the students studying in Hotel,
Restaurant and Catering Services, Travel, Tourism
and Entertainment Services, Crop and Animal
Production, Park and Horticulture Accounting and
Tax departments are not different (F=1.38, p=0.24,
p>0.05).

It has been determined that the social levels of the
students do not differ according to their
departments. It can be stated that the social levels of
the students studying in Hotel, Restaurant and
Catering Services, Travel,
Entertainment Services, Crop and Animal
Production, Park and Horticulture Accounting and
Tax departments are not different (F=0.76, p=0.55,
p> 0.05).

Tourism and

In the study, correlation analysis test was applied to
examine the Digital Literacy Dimensions according
to the ages of the participants. In the correlation
analysis test, age and sub-dimension distributions
were preferred because they were compatible with
the assumption of normality.

Table 6 Relationship between dimensions and age

Age

General Knowledge and Functional Skills r 0.05
p 0,39

Daily Usage r -0,07

p 0,29

Advanced Production r 0,03
p 0,68

Privacy and Security r -0,07
p 0,26

Social Dimension r -0,11

p 0,08

**Correlation analysis was performed

According to the results, it was seen that there was
no significant relationship between the general
knowledge and functional skill levels of the
participants and their age (p>0.05). It was
observed that there was no significant relationship
between the daily use levels of the participants and
their age (p>0.05). It was observed that there was
no significant relationship between the professional
production levels of the participants and their age
(p>0.05). It was observed that there was no
significant relationship between the privacy and
security levels of the participants and their age
(p>0.05).

It was observed that there was no significant
relationship between the social levels of the
participants and their age (p>0.05).
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In the study, correlation analysis test was applied to
examine the Digital Literacy Dimensions of the
participants. In the correlation analysis, sub-
dimension distributions were preferred because

they were suitable for the normality assumption.

Table 7 Relationship between dimensions

General
Ethic and Knowledge Daily Advanced Privacy Social
Responsibility and Usage Production a Dimension
Functional Security
Skills
Ethicand r 1
Responsibility p
General r 0,54" 1
Knowledge
and
Functional P 0,01
Skills
r 0,70* 0,52" 1
Dail A E
aily Usage P 0,01 0,01
Advanced r 0,44" 0,78  0,60" 1
Production p 0,01 0,01 0,01
Privacy and r 0,76 0,65 0,83 0,80* 1
Security p 0,01 0,01 0,01 0,01
Social r 0,78" 036" 086" 075" 0,81 1
Dimension p 0,01 0,01 0,01 0,01 0,01
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**Correlation analysis was performed, *Significant correlation at
the 0.05 level

It was observed that there was a positive and
moderately strong significant relationship between
Ethics and Responsibility levels and General
Knowledge and Functional Skills levels (r=0.54,
p=0.01). It was observed that there was a positive
and strong significant relationship between the
level of Ethics and Responsibility and the levels of
daily use (r=0.70, p=0.01).

It was observed that there was a positive and
moderately strong significant relationship between
Ethics and Responsibility levels and Professional
Production levels (r=0.44, p=0.01). It was observed
that there was a positive and strong significant
relationship between Ethics and Responsibility
levels and Confidentiality and Security levels
(r=0.76, p=0.01).

It was observed that there was a positive and strong
significant relationship between Ethics and
Responsibility levels and Social levels (r=0.76,
p=0.01). It was observed that there was a positive
and moderately strong significant relationship
between the level of General Knowledge and



Functional Skills and the levels of daily use (r=0.52,
p=0.01).

It was observed that there was a positive and strong
significant relationship between the level of General
Knowledge and Functional Skills and the levels of
Professional Production (r=0.78, p=0.01). It was
observed that there was a positive and strong
significant  relationship between General
Knowledge and Functional Skills and Privacy and
Security levels (r=0.765, p=0.01).

It was observed that there was a positive and
significant relationship in writing power between
the level of General Knowledge and Functional Skills
and Social levels (r=0.36, p=0.01). It was observed
that there was a positive and strong significant
relationship between the level of daily use and the
levels of Professional Production (r=0.60, p=0.01)

It was observed that there was a positive and strong
significant relationship between the level of daily
use and the levels of Privacy and Security (r=0.83,
p=0.01). It was observed that there was a positive
and strong significant relationship between the
level of daily use and social levels (r=0.86, p=0.01).

It was observed that there was a positive and strong

significant relationship between Professional
Production and Confidentiality and Security levels
(r=0.80, p=0.01). It was observed that there was a
positive and strong significant relationship between
Professional Production and Social levels (r=0.75,

p=0.01).

[t was observed that there was a positive and strong
significant relationship between Privacy and
Security and Social levels (r=0.81, p=0.01).

All sub-dimensions were found to be strongly
correlated with each other at moderate and high
levels.

7 | CONCLUSION AND DISCUSSION

As a result of the analyses made; contrary to the
hypothesis, since the total explained variance rate
was 69% and above the critical value of 65%, it was
revealed that the digital literacy levels of the
participants were above the critical level. From the
research questions; ‘Mugla Sitki Kogman University
Fethiye A.S.M.K. What is the digital literacy level of
Vocational School students? To the question; In
general, it can be said that all sub-dimensions are at
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a high level. ‘Do the demographic characteristics of
the participants have an effect on their digital
literacy skills?’ To the question; when the results of
the analysis according to gender, education
departments and age are examined, it has been
revealed that the digital literacy levels of male
students are higher than female students in all sub-
categories. It was determined that there was a
difference according to the departments, it was seen
that there was no significant difference according to
age. ‘What is the awareness level of the participants
about the dangers of the content they produce or
through digital media? And ‘Can
participants  distinguish  information
disinformation?” In response to your questions;
when analysed over the privacy and security sub-
dimension, it is seen that it is at a rate that can be
considered high as 11%. ‘In digital media
environments and tools that allow users to actively
participate, do the participants the
competencies to produce content, to question the
content and to look critically? According to the
analysis in which the question was tested; it was
determined that the general knowledge and
functional skills subcategory was 13% and high. ‘Do
the participants have knowledge of personal rights
and legal obligations in terms of ethics and
responsibility? The question is directly related to
the sub-category of ethics and responsibility, and
according to the results of the analysis, it was found
to be at a high level with a rate of 11%. ‘Are the
participants aware of the social impact of the use of
digital media and tools? The question was also
directly related to the social dimension and it was
found to have the lowest variance with 10%.

consume
from

have

When we look at different studies in the literature
in which university students' digital literacy is
measured with different sub-dimensions, it is seen
that similar and different results are reached in our
study. In Onursoy's (2018) study, although the
levels of using technology and digital literacy are
parallel, it was concluded that the literacy level is
further behind, that young people labeled as digital
natives do not have the ability to cognitively process
information sources at the same time as claimed,
and that this ability is insufficient even if it is
determined to exist at the university level.

In Goldag and Kanat's (2018) study measuring the
digital literacy levels of students studying in the
Fine Arts Department of the Faculty of Education; a



significant difference was found between male and
female students in favor of males, and students
studying in the Fine Arts Department compared to
other departments.

In a similar study by Lopez-Meneses et al. (2020), it
was found that students' competencies in
information and digital literacy, communication and
collaboration were at the upper intermediate level,
but they were at the lower intermediate level in
terms of creating and disseminating multimedia
content using different tools.

In Onciil's (2021) study measuring the digital
literacy of first-year university students; it shows
that first-year students need support in high-level
digital literacy skills. Low performers tend to
overestimate their skills, so self-assessment
questionnaires are insufficient to provide needs
assessment, but when combined with other scales,
ithas been shown to provide evidence of awareness.

The results obtained are promising since the digital
literacy levels of university students are opposite to
the predicted ones. As a matter of fact,
disinformation, as one of the important problems of
the age, can create very dangerous results with its
function of directing the masses in line with certain
purposes. In this respect, it has been concluded that
the young audience, who is highly interacting with
digital mass media and is described as digital native,
has the necessary skills in this interaction to a large
extent.

Digital media and disinformation issues have an
important place as a result of the age we live in and
are too comprehensive to be dealt with in one
These issues, which have many
sociological, political, economic and technological
dimensions, can naturally be dealt with separately
or together by different disciplines. The breadth of

dimension.

the subject, being related to many dimensions and
being quite up-to-date necessitate it to be handled
by different disciplines. Beyond that, the inclusion
of digital mass media in the lives of everyone from
all segments of society, regardless of age, gender,
occupation,
geography or culture necessitates individuals to
improve themselves in this regard. Therefore,
education, which comes to the fore as digital
literacy, should be given the importance and value it
deserves. Although digital literacy education has

income level, education level,

different reflections all over the world, it can be said
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that this subject has not yet received the value it
deserves in Turkey. For this reason, it is
recommended that digital literacy courses be given
by professional professionals in primary, high
school and universities as soon as possible.
Moreover, in schools that train professional
professionals, it is thought that this subject should
be given at a more adequate level by reconciling it
with professional ethics. In order to achieve this, the
issue should be handled more seriously in academic
fields and brought to the agenda. The distribution in
the society can be revealed by conducting separate
or comparative studies on different age groups or
digital immigrant, digital native and digital hybrid
groups as mentioned in the literature. Thus, digital
literacy trainings can be applied by separating them
into specific topics. Apart from general education
and training programs, it can be included in
personal development trainings and can be given as
training in public and private institutions. Through
the projects to be carried out, trainings can be
planned for the determined regions and it can be
ensured that it will be beneficial to more people.
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