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Arastirma Makalesi/Research Article

Dijital Doniisiim Endiistri 4.0 Bilgi Diizeyi Olcek Gelistirme Calismasi

Vural CAGLIYAN? Seda SAKIN?

(04
Kuruluslarin, dijital déniisiim siirecine ¢alisanlart ile birlikte dahil olmalar: gerektiginden sadece teknolojik
alt yapt konular: degil entelektiiel sermayenin de aktif olarak bu siirecin iginde olmas: kritik oneme sahiptir.
Yapilan kapsamli literatiir arastirmalart sonucu mevcut ¢alisanlarmn dijital doniisiim kavramiyla ilgili bilgi
diizeyini dlgebilecek bir élgiim aracinin olmadigi tespit edilmistir. Bunu 6lgmek amaciyla 21 maddelik taslak
dlcek formu hazirlanmis olup, Ankara’da bulunan ODTU, Ankara ve Bilkent Teknoloji Gelistirme Bélgelerinde
yer alan yazihm bilisim firmalarinda uygulanmistir. Calisma sonucunda, Endiistri 4.0 Bilgi Diizeyinin
6lciilmesinde gecgerliligi ve glivenirligi istatistiksel olarak gésterilen 14 maddelik bir 6lciim araci elde edilmistir.

Anahtar Kelimeler: Dijital Déniisiim, Endiistri 4.0, Olgek Gelistirme

Development Study of Digital Transformation Industry 4.0 Knowledge
Level Scale

Abstract

Due to the need for organizations to involve their employees in the process of digital transformation, it is
critically important for intellectual capital to be actively engaged in this process, not just technological
infrastructure issues. Comprehensive literature research has revealed the lack of a measurement tool to assess
the knowledge level of existing employees regarding the concept of digital transformation. With the aim of
measuring this, a 21-item draft scale form was prepared and implemented in software and information
technology companies located in the METU, Ankara, and Bilkent Technology Development Zones. As a result,
a 14-item measurement tool for assessing the level of Industry 4.0 knowledge was obtained, which
demonstrated validity and reliability statistically.

Keywords: Digital Transformation, Industry 4.0, Scale Development

Giris

1700°1ii yillarin ikinci yarisinda Ingiltere’nin Manchester sehrinde buhar giicii ile
calisan makinelerin yapilmasi: Endiistri Devriminin baslangici olarak kabul edilmektedir.
Sanayide gerceklesen bu devrim; elektrik motorunun icadi, elektrigin tiretimde kullanilmasi
ile ortaya ¢ikan tliretim band1 teknolojisi ve bilgi teknolojilerinin (bilgisayar, internet, iletisim
teknolojileri vb.) gliniimiizde geldigi asama ile devam etmektedir. Sektorden bagimsiz
olarak, endiistrinin giivenirlik, hiz ve yenilik¢i temelli gelismeleri karsisinda 21. yiizyilda

yeni bir sanayi devrimi olan Endiistri 4.0 konusulmaktadir. Endiistri 4.0 terimi ilk olarak
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2011 yilinda diinyanin en biiyiik endiistri fuar1 olan Hannover Fair'de kullanildi. Ardindan,
2014 yilinda Hamburg'da diizenlenen National IT Summit'te Almanya Sansolyesi Angela
Merkel, Endiistri 4.0'n dijital teknolojilerle endiistriyel {riinleri ve lojistigi birlestirme
konusunda atilmasi gereken en dnemli adimlardan biri oldugunu belirtmesi ile bu konunun
Oonemi tarihi kayitlara gecti. Davos'ta diizenlenen Diinya Ekonomi Forumu'nda Angela
Merkel, yakin tarihte yine Endiistri 4.0 gelismelerinin 6nemini vurgulayarak, birbirleriyle
iletisim halinde olan endiistriyel iiretim ic¢in hizla uyum saglanmasi gereken bir konsept
olarak bahsetmistir. Almanya’da {liretim tesislerini ve lojistik agin1 Endiistri 4.0 sistemine ilk
gecirenlerden olan Siemens, BMW ve Bosch markalari buna 6rnek olarak verilebilir.
Endistri 4.0 onciilerinden olan bu kiiresel isletmelerin en dikkat c¢ekici unsurlar iilke
vizyonu ve sahip olduklari miihendislik kiiltiiriinii tiim bu siirece yaymis olmalaridir.
Endiistri 4.0 devriminin amaci, insan faktoriinii is modellerinden ¢ikarmak degil teknolojiyi,
ozellikle de bilgi teknolojilerini insanlara daha kolaylastirict ve hiz kazandiric1 faktorler

haline getirmektir.

Siber aglar ile birbirine baglanan 4. Endiistri devrini yasadigimiz giiniimiizde, is
modellerinin ve siireglerinin bilgi teknolojileri temelli yiirlimesi sebebiyle kiiresel dlgekte
faaliyet gdsteren isletmeler icin dijital doniisiimiin 6nemi giderek artmaktadir. 4. Endiistri
devrinin diger ii¢ endiistri doneminden farki, teknolojideki gelismelerin ¢ok siiratli olmasi
ve tlim alanlarin etkilesim icerisinde birbirini tetiklemesi sonucu domino etkisi ile birbirinin
tizerinde giiclii etkiye sahip olmasidir. Kiiresel Olcekte faaliyet gosteren isletmeler bu
sebeplerden &tiirii konu iizerine 6zellikle hassasiyet gostermektedirler. Isletmelerde yeni bir
kurum kiiltiirii olusturma asamasinda duygusal zekas: yiiksek kurum yoneticilerinin siireg
icerisinde pozitif etkilerinin oldugunu vurgulanmistir. Ancak dijital doniisiim sadece
yoneticilerin degil tiim kurum calisanlarinin bilgi diizeylerinin etkilendigi bir siireg
oldugundan dolay1 bu ¢aligmada, bilgi diizeylerinin Sl¢iilmesi konusunda yonetici ya da
calisan ayrimi gozetmeksizin her pozisyona uygun olabilecek bir 6l¢iim araci gelistirilmesi

hedeflenmistir.

Bu ¢aligsma, bu girisin yani sira bes boliime ayrilmistir. Asagidaki boliimde, kuramsal
cerceveye iliskin kavramlar aciklanmaktadir. Uciincii béliimde, bu ¢alismada kullanilan
metodolojik prosediirler ve yontem anlatilmaktadir. Dérdiincii boliim, elde edilen bulgular
gostermektedir. Son boliimde ise aragtirma siiresince elde edilen sonuglar sunulmus ve

tartisilmistir.
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2. Kuramsal Cerc¢eve: Endiistri 4.0 Bilgi Diizeyi

Endiistri 4.0, veriye dayali deger yaratmanin, yenilik¢i is modellerinin ve g¢evik
organizasyon bi¢imlerinin yani sira bircok sektorde yeni ¢oziimlerin temelidir. Fiziksel
sistemler, sanal sistemler ve insanlar arasinda kapsamli bir iletisim ve koordinasyon agi
olusturan bir kavram olup dijitallesme, otomasyon ve veri toplama teknolojilerinin {iretim
stirecine dahil edilmesi ile verimliligi artirmay1 hedeflemektedir (Kagerman ve Wolfgang,
2022). Bilisim teknolojilerindeki hizli gelisim bilgiye zamaninda ve kolay erisilebilen dijital
bir diinya ile isletmeleri kars1 karsiya birakmaktadir. Uretim teknolojilerindeki gelismeler,
akillh fabrikalar, siber giivenlik, biiyiik veri, robotlar ve yapay zeka, nesnelerin interneti,
bulut biligim, arttirtlmis gerceklik, insansiz sistemler ve dijital tedarik zinciri gibi bircok yeni
kavramin hayatimiza girmesi, igletmeleri farkli diislinmeye ve kiiresel rekabetin gerektirdigi
stratejileri belirlemeye mecbur kilmaktadir. Bu baglamda sanayi devriminin dordiincii evresi
olan Endiistri 4.0, isletmeler icin siirdiiriilebilir rekabet avantaji agisindan 6nemli yenilikler
ve sartlar getirmektedir. Endiistri 4.0'm beraberinde getirdigi degisimler, isletmelerin
inovasyon faaliyetlerini 6dnemli dlgiide etkileyecegini sdyleyebiliriz.

Bu siiregte, bilgi ve teknolojiye daha hizli erisim saglayabilen isletmeler, rakipleri
karsisindaki yenilik yapma potansiyelini rekabet¢i bir avantaja doniistiirebilme firsatina
sahip olacaklardir. Dolayisiyla igletme yonetici ve c¢alisanlarinin Endiistri 4.0 konusunda
sahip olduklar1 bilgi, isletmede yapilacak inovatif faaliyetleri dogrudan etkileyecektir
(Cetinkaya, 2021). Bir baska deyisle Endiistri 4.0 devrimi de daha onceki endiistri
devrimlerine benzer sekilde isgiicii ihtiyacini azaltmaktan ziyade ortaya c¢ikacak yeni is
alanlari ile diisiik bilgi gerektiren islerden ¢ok daha nitelikli ve egitim seviyesi yliksek bir is

giicli yapisin1 beraberinde getirecektir (Tas, 2018, s. 1831).

Dijital doniisiime gegcmede temel basar1 unsurlarindan birisi, doniisiim icerisinde olan
organizasyonun ¢aligsanlarinin Endiistri 4.0 bilgi diizeyinin dl¢climlenmesidir. Bilgi seviyeleri
tespit edilerek planlama yapmak ve buna uygun aksiyonlar almak bu siirecin basarisi i¢in
kritik 6neme sahip oldugundan once i¢yapinin anlasilmasi gerekmektedir. (Aksu ve Taslak,
2022, s. 13-24). Ciinkii dijital doniisiim bu siirece dahil olacak kurumun/kurulusun
calisanlar ile birlikte yapilan bir siire¢ oldugundan, calisanlarin bilgi diizeyi bu siirecteki
hem hiz1 hem de basariy1 dogrudan etkileyecektir (Orzes vd. 2018, s. 1348-1352). Bir rota
belirlemeden &nce baslangic noktasini bilmek gerekir. Iyi bir ilk adim, mevcut siirecleri ve

i sistemlerini analiz etmekle baslar. Bu, nerede oldugunuzu soyleyerek, oncelikleri
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belirlemenize ve ilk olarak hangi adimlar1 atmaniz gerektigine yardimei olur. Endiistri 4.0
adimlar1 isin her alanin1 kapsadigindan, isletme igerisindeki ¢alisanlarin siireclerde aktif
olarak rol almasi1 ve onlarin bu konudaki bilgi diizeyleri son derece 6nemli olup siirecin
basaris1 tizerinde ciddi etkisi bulunmaktadir. Yapilan incelemeler sonucunda bu amaca
uygun bir dlgege rastlanilamadigindan bu konu ile ilgili bir dlgek gelistirme ¢alismasi
planlanmstir. Dijital Dontlistim Endiistri 4.0 Bilgi Diizeyinin 6l¢giilmesine yonelik bir 6lgme
arac1 gelistirmek amaciyla kapsamli bir literatiir arastirmasinin ardindan, bu Ol¢lime
yardimci olacak temel kavramlar listelenmis ve bir kavram seti olusturulmustur. Siralanan
bu kavramlarin kisa tanimlar1 yazilarak cevaplayicilarin kavramla ilgili tereddiite
diismelerinin dnlenmesi amaclanmistir. Ardindan taslak kavram setinin igerik gegerliligini
saglamak amaciyla, literatlir incelemesinin yani sira konunun uzmani akademisyenler ve
farkli sektorlerde calisan konu uzmanlartyla goriis aligverisinde bulunulmustur. Bu adimda,
akademisyenlerin akademik gorevlerini siirdiirdiikleri alanlarda uzmanliklarindan
faydalanilarak goriislerine bagvurulmus ve ayni1 zamanda farkli sektorlerde calisan konu
uzmanlarinin deneyimlerine basvurulmustur. Bu sekilde, anket formunda yer alacak
maddelerin belirlenmesinde genis bir perspektif saglanarak icerik gecerliligi saglanmistir.

Yapilan degerlendirmeler sonucu bazi kavramlar 6lgekten gikarilmistir.

Hazirlanan anket formu Teknoloji Gelistirme Bolgesinde yer alan isletme
calisanlarina doldurtularak kavramlarin ve yazilan kisa tanimlarin anlasilir olup olmadiginin
tespiti yapilmistir. Bu agsamalardan sonra, kavram setiyle ilgili bir pilot ¢alisma yiiriitiilmiis
ve 17 farklh isletmeyle goriisiilmiistiir. Bu goriismelerde, isletmedeki yoneticiler ve
uzmanlardan anket formunu doldurmalari ve formdaki kavramlarin tanimlarinin anlagilirhgi
hakkinda yorum yapmalar1 istenmistir. Bu pilot ¢aligma, kavramlarin anlasilabilirligini ve
uygunlugunu degerlendirmek igin &nemli bir adimdir. Isletme temsilcilerinin geri
bildirimleri, kavramlarin daha da gelistirilmesi ve anket formunun son halinin olusturulmasi
icin kullanilabilir. Boylece, anket formunun icerik gegerliligi ve anlagilabilirligi saglanmis
olur. Yonetici ve uzmanlar almman geribildirime gore, oOlgekteki kavramlarin agik,
anlagilabilir oldugu ve yapilan agiklamalarda karmasa yaratan bir durum olmadig: teyit
edilmistir.

Bu sonuca gore, taslak ankette yer alan maddelerin endiistri 4.0 bilgi diizeyini
yansitacak kavramlari igerdigi, yapilan tanimlamalarin da tereddiite yol agmadig1 ve cevap
verenlerin kolayca anlayabilecekleri sorulardan olustugu goriilmiistiir. Hem literatiir

taramas1 hem de On test ve pilot calismasiyla, veri toplama aracinin icerik gecerliligi



V. CAGLIYAN & S. SAKIN

saglanmistir. Bu adimlar sayesinde anketin gilivenilir ve gecerli bir ara¢ oldugu

kanitlanmustir.

Tablo 1’de Endiistri 4.0 Bilgi Diizeyinin 6l¢iilmesi igin taslak olarak hazirlanan
kavramlar listesi ve tanimlar1 verilmistir. Kavramlar ¢ikarilirken maddelerin sade ve anlasilir
olmasina 6zen gosterilmis ve birden fazla yargi veya diisiince ifadesi icermemesine dikkat
edilmistir. Bu, anket formunun kullanicilar tarafindan kolayca anlasilabilmesini ve istenilen
bilgilerin net bir sekilde toplanabilmesini saglamak amaciyla yapilan 6énemli bir adimdir.
Maddelerin agiklayici ve net olmasi, anketin verimli bir sekilde uygulanmasini ve sonuglarin
dogru bir sekilde yorumlanabilmesini saglar. Bu sayede, anket katilimcilarinin sorular
anlamasi ve cevaplamasi kolaylasir, veri toplama siireci giivenirlik agisindan saglam bir

temele oturur.

Kavram seti Endiistri 4.0 sistematiginde siklikla kullanilan ve literatiirde tanimlamasi
yapilan temel kavramlardan olusmakta olup, Endiistri 4.0 ile ilgili bilgi sahibi olan bir kisinin

asina olmasi beklenen kavramlari icermektedir.
Tablo 1

Dijital Déniisiim Endiistri 4.0 Bilgi Diizeyi Taslak Ol¢egini Gelistirmek Amaciyla Hazirlanan Madde Tablosu

Kavram/
Olcek Maddesi

Al Sensor teknolojisi

Kod Kavramim En Yalin Tanim Kaynaklar

Disaridan gelen bir uyartyi (1s1, 151k, nem, Ses, basing, Fadiloglu Isik, 2013
elektrik vb.) algilayabilen ve 6lgiilebilen cihaz Maden, 2022

Uzaktan kumanda araciligiyla kontrol edilerek
yonlendirilebilen insansiz hava araci

Insanlar tarafindan giyilebilir sekilde kullamlan ve

A2 Drone teknolojileri Tash & Karakoyun, 2022

A3 ?é{:gi:!lir viicut hareketlerini algilayan sensorlerin oldugu S:éih 22001282
! teknolojik aletler (Akilli saat, akilli gozlitk gibi) ’
Sehirlerin planlamasini, ingasini, yonetiminive
. hizmetlerini kolaylagtirmak i¢in yeni nesil bilgi Barutcu, 2021
A4 Alallr sehirler sistemlerini (sensorler vb. gibi) uygulayan modern ve Giines, 2022

teknolojik bir sehir modeli
Son derece biiyiik ve ¢ogu zaman son derece karmagik

A5 BuB};ukD\;fa”/ olan ve kisisel bilgisayarlarin ¢aligma hafizasina Karaboga, 2020
g yiiklenemeyecek bityiikliikteki verilerdir
Igindeki algilayicilar sayesinde bulundugu ortamdan
veri toplayabilen, bu veriler dogrultusunda karar alip .
. . e Eksi, 2020
A6  Otonom siiriis yolu, trafik akisin1 ve ¢evreyi algilayarak bir siiriiciiye Otiirk. 2021
kismen ya da hig ihtiya¢ duymadan hareket edebilen ’
araglardir
Yapay zeka . Bir bllglgayarln ya da b}r robotun yani bilgisayar ’ Arslan, 2020
A7 S sistemlerinin insan benzeri zeka ve biligsel yetenekleri .
teknolojileri . o Demirhan vd., 2010
taklit etme yetenegidir
Insan, hayvan ve bitkiler iizerinde zararletkiler
. - yaratmak ya da onlar1 6ldiirmek amaciyla hastalik yapici Tiire, 2009
A8 Biyolojik silah bakterilerin, virtslerin vb. bulasici Birden Kirci, 2019

mikroorganizmalarin silah olarak kullanilmasidir
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Bir¢ok makinenin, cihazin, birbirleri ile iletigim

A9 Nesnelerin kurmasini saglayan internet tabanli yapidir. Bu sayede Tiryaki, 2021
interneti cihazlar ve bunlara baghinsanlar birbiriyle iletigim Aktas vd., 2016
kurabilir, bilgi aligverisi yapabilir.
A10 Bitcoin Yeni nesil bir para tiridiir. Dijital para ekonomisini Kose, 2023; Ulu, 2022
olusturan kavram ve konular biitiiniidiir. Aljasem, 2022
Bazi teknolojileri kullanarak insanlarin duyularini
ALl Artirilmug etkileyecek sekilde onlara sanki belli bir ortamda ~ Karatay, 2015
gergeklik bulunuyormus hissi veren 3boyutlu bir dijital ortam I¢ten ve Bal, 2017
canlandirma teknolojisi
Herhangi bir yer ya da nesnenin bilgisayar sisteminde
AL2 Sanal gerceklik olusturularak, dis ortamdan tamamen bagimsiz bir Kofoglu, 2019
teknolojileri sekilde, bilgisayar ekranindan sanal bir diinyada I¢ten ve Bal, 2017
gormesini saglayan sistem
Mekan ve zaman sinirlamasi olmaksizin, insanlarin
Bulut bilisim b11g1y.e'veya hlzmeteulnternet ag yapisi u;erlnden Késebay, 2020
Al13 : ; ulasabilir olmasini saglayan teknoloji ve sistemler.
sistemi P - . A Seyrek, 2011
Ornegin birgalisanin evinden, ofisteki bilgisayarina
baglanip islem yapabilmesi vb. gibi
. . . Kurum ya da isletmelerdeki aglari, cihazlarive verileri .
Al4 Stber guve nl;k her tiirli (sanal) siber saldiridan korumak igin Sayedi, 2020
teknolojileri - Karakog, 2022
tasarlanmig teknoloji ve uygulamalardir
Fiziksel parcalarin geleneksel imalat yontemleri
Eklemeli imalat kullamlmadan',' 3 l.?oyutlu moldle verileri kullanlle.lrak Yiicel, 2021 Demiroz,
Al5 I malzemelerin {ist iiste yerlestirilen tabakalar seklinde .
teknolojileri . . o 10 . 2021; Kaya, 2021
birlestirilerek iiriinlerin olusturuldugu bir imalat
yontemidir.
. - Giines, riizgar, yagmur ve dalgalar gibi dogal -
Al6 Yenllen(_ap|||r kaynaklardan elde edilebilen ve dogal olarakyenilenen Kaveioglu, 2019
enerji . - Toparlak ve Susam, 2023
kaynaklardan elde edilebilen enerji
Dijital ortamda tasarlanmig veya 3 boyutlu olarak
AL7 3D Yazici taranmis bir nesneyi, ekstra bir kalip ya da hammaddeye Ekserin, 2022
teknolojileri ihtiyag duymadan, somut olarak nesneye Giirel Tagkiran, 2019
doniistiirebilen makinadir
Uretimin, sensérler sayesinde anlik olarak takip
a1g Diital/ Akill edilebildigi ve internet aracihigiyla uzaktan miidahale Coldas, 2022
fabrikalar A . - Ozdemir, 2020
edilebildigi sistemler ile donatilmug fabrikalar
Bir olaymn ya da durumun gercege es deger bir sekilde
A19 Simiilasyon bilgisayar ortaminda canlandirilmasi. Pilotlara verilen Celen, 2017
teknolojileri ucus egitimlerinin bilgisayar ortaminda, birebir Akan Ozkok, 2022
canlandirma yapilarak dgretilmesi
Karanlik Isiga gerek olmadan, her seyin elektronik birsekilde
. otomatik olarak hareket edebildigi ve biinyesinde tiretim  Akben ve Avsar, 2018
A20 retim/ . Ce o
. yapilabilmesi i¢in higbir insanin bulunmasina gerek Yildiz, 2018
Fabrikalar :
duyulmayan fabrikalar
Otonom Il.erl sensor teknolojileri !.Ie gevre ko_sullarlnlalgllaylp, Durmus, 2015
A21 insana has davraniglar1 6ngérme, hissetme ve karar N
robotlar Dogan, 2019

verme gibi seyleri yapabilen mekanik araglardir.
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3. Yontem: Arastirmanin Evreni ve Orneklemi

Arastirmanin temel amaci dijital doniisiim Endiistri 4.0 bilgi diizeyinin 6l¢lilmesini
saglayacak bir 6l¢iim aracinin gelistirilmesidir. Bu 6l¢egin sektdrden bagimsiz olarak bir¢ok

sektorde kullanilabilmesi hedeflenmistir.

Teknoloji Gelistirme Bolgesinde (TGB) bulunan firmalar, teknoloji ve dijital
doniisiim gibi konular ile daha i¢ i¢e olduklarindan, arastirma Ankara ilindeki kurulus yil1
olarak en eski ii¢ Teknoloji Gelistirme Bolgesinde yapilmustir. Arastirma ODTU Teknokent,
Ankara Teknopark ve Bilkent Cyberpark’ta bulunan firmalar {izerinde ylrGtilmustiir.

2022 Kasim ay1 verilerine gore Ankara’da bu Teknokentlerde yer alan yazilim-
bilisim sektoriindeki isletme sayist 305 olup bu isletmeler arastirmanin evrenini

olusturmaktadir.

Veri toplama aract olarak anket yontemi tercih edilmistir. 30 Nisan 2023 tarihi
itibartyla 155 adet anket formu firmalara iletilmis olup, degerlendirmeye uygun olanlarin
say1s1 66’dir. Gonderilen anket formlarindan geri doniis oran1 %21,6 olarak gerceklesmistir.
Benzer calismalarda daha 6nce yapilan arastirmalardaki geri doniis oraninin %20 ile %40

arasinda degistigi (Cagliyan vd., 2021; Giirbiiz ve Sahin, 2015) gz Oniine alindiginda,

%21,6 diizeyindeki geri doniis orani kabul edilebilir bir oran olarak degerlendirilmistir.
4. Bulgular
4.1. Katihmcilara Ait Tanimlayic1 Bilgiler

Arastirmaya katilanlarin yaslarinin dagilimi %43,9 (20-29 yas), %32,9 (30-39 yas),
%16,1 (40-49 yas) ve %7,1 (50 yas ve Ustii) seklindedir. Katilimcilarin bulunduklar
isletmede calisma siireleri %69,7 oran ile 1-3 yil arasinda, %14,2 oran ile 4-6 yil arasinda,
%4,5 oran ile 7-9 yi1l ve %11,6 oran ile 10 yil ve iistii seklindedir. Ankete cevap verenlerin
%63,2’s1 erkek ve %36,8’1 kadindir. Katilimcilarin %62,5°, uzman-uzman yardimeisi
pozisyonunda, %31°1 yonetici pozisyonunda, %4,5’1 yonetim kurulu iiyesi ve %1,9’u ise
genel miidiir-genel midiir yardimcis1 pozisyonunda goérev yapmaktadirlar. Bu bilgilere
dayanarak katilimcilarin sektorlerinde yeterince deneyime sahibi, geng ve alanlarinda uzman

olduklar1 sdylenebilir.
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4.2. Endiistri 4.0 Bilgi Diizeyi Taslak Olcek Giivenirlik ve Gegerlilik Analizi
4.2.1.Giivenirlik Analizi

Giivenirlik, bir ol¢limiin tutarhiligini ifade eder. Bir dl¢limiin giivenilir olmasi, ayni
dlciimiin tekrarlanabilir ve tutarli sonuglar vermesi anlamma gelir. Olgiim yapilirken
kullanilan siireglerin, Olgiitlerin ve sembollerin ayni kalmasi durumunda, ayni sonuglar
alinmasi giivenirligi saglar. Dolayisiyla, bir 6lgegin gecerli olmasi i¢in glivenilir olmasi da

onemlidir. (Karasar, 2015, s. 148; Yiikselen, 2000, s. 128).

Veri toplama aracinin gilivenirligini degerlendirmek i¢in literatiirde farkli yontemler
kullanilmaktadir. Bu yontemler arasinda esdeger olgekler metodu, Olcegi ikiye bdleme
metodu, yeniden test metodu gibi cesitli yaklasimlar bulunmaktadir. Ancak, en yaygin
kullanilan ydntemlerden biri icsel tutarlilik metodu olarak bilinir. I¢sel tutarlilik metodu,
Olcegin farkli maddelerinin birbiriyle uyumlu ve tutarli bir sekilde dl¢tiigiinii degerlendirmek
icin kullanilir. Bu yontemde, Cronbach Alfa katsayisi kullanilarak 6l¢egin igsel tutarlilig
hesaplanir. Cronbach Alfa katsayisi, 6l¢ek maddeleri arasindaki iligki ve dlgegin genel
giivenirligi hakkinda bilgi verir. Yiiksek bir Cronbach Alfa katsayisi, 6lgegin giivenirliginin
yiiksek oldugunu gosterir. Bu nedenle, veri toplama aracinin glivenirligini degerlendirmek

i¢in igsel tutarlilik metodu kullanilarak Cronbach Alfa katsayist hesaplanabilir.

Yiiksek bir Cronbach Alfa katsayisi, dlgegin giivenirliginin daha yiiksek oldugunu
ve verilerin giivenilir bir sekilde toplandigin1 gosterir (Biilbiil, 2003; Giiles, 1996, s. 147).
Cronbach Alfa katsayisi, bir dlgegin icsel tutarliligini gosteren bir olgiidiir. Alfa degeri,
Olcekteki maddeler arasindaki ortalama korelasyona dayanir. Yiiksek bir Cronbach Alfa
katsayisi (genellikle 0.70 ve iizeri), 6lgegin i¢sel tutarliliginin yiiksek oldugunu gosterir ve
6l¢cekteki maddelerin birbirleriyle iligkili oldugunu gosterir. Yeni gelistirilen 6l¢ekler icin
kabul edilebilir bir Cronbach Alfa katsayis1 genellikle 0.50 ile 0.60 arasinda kabul edilir.
Ancak, disiplin ve oOlgiilen konuya bagli olarak kabul edilebilir seviyeler degisebilir.
Ornegin, bazi alanlarda (6rnegin psikometri) 0.70'in iizerinde bir Cronbach Alfa katsayisi

daha yaygin olarak kabul edilebilir.

Ozetle, Cronbach Alfa katsayisi, dlgegin igsel tutarliligimi degerlendiren bir 6lgiidiir.
Katsaymnin yiiksek olmasi, 6lgekteki maddelerin birbiriyle uyumlu ve igsel olarak iligkili
oldugunu gosterirken, diistik bir deger ise degiskenlerin i¢sel olarak iligkili olmadigini veya

Olcegin tutarli olmadigini gosterebilir. Ancak, kabul edilebilir seviyeler disiplin ve dl¢iilen
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konuya bagl olarak degisebilir. (Giiles, 1996, s. 147; Nunnally, 1978, Tekinkus & Tatoglu,
2000).

Bu  arastirmada, taslak  Olge8in  giivenirliginin  (igsel  tutarliliginin)
degerlendirilmesinde Cronbach Alfa katsayis1 kullanilmigtir. Tablo 2’de dlgegi meydana
getiren maddelerin madde toplam korelasyon degerleri ve dlgekten madde ¢ikarildiginda
olusacak Cronbach Alfa katsayilar1 verilmistir.

Tablo 2

Taslak Olgegin Giivenirlik (Igsel tutarlilik) Katsayist ve Tamimlayici Istatistikleri

Madde No Ortalama Standart l\gsgﬁ Madde ¢ikarildiginda
Sapma K . Cronbach Alpha
orelasyonu
Al 3,23 0,99 0,528 0,898
A2 3,09 0,97 0,530 0,898
A3 3,13 0,97 0,593 0,896
A4 2,81 1,10 0,598 0,896
A5 2,74 0,87 *0,287 0,904
A6 2,70 0,86 *0,335 0,902
A7 3,02 0,92 0,622 0,896
A8 3,21 0,94 0,586 0,897
A9 2,66 0,91 *0,322 0,903
Al0 2,80 0,86 0,508 0,899
All 2,90 0,93 0,678 0,894
Al2 3,01 0,89 0,690 0,894
Al3 2,68 1,13 *0,369 0,903
Al4 2,83 0,95 0,575 0,897
Al5 2,25 1,15 0,580 0,897
Al6 2,79 0,92 *0,434 0,900
Al7 2,88 0,99 0,628 0,895
Al8 2,74 0,92 *0,412 0,901
Al19 3,01 1,01 0,723 0,893
A20 2,55 0,98 *0,387 0,902
A21 2,52 0,96 0,655 0,895

Not: Tiim maddeler i¢in Cronbach Alpha degeri 0,902 dir. * Madde toplam korelasyonu 0,5 'ten kiiciik olan
7 madde ol¢ekten ¢ikarilmis olup dlgcegin son hali icin Cronbach Alpha degeri 0,919 dur.

Tablo 2’de goriildiigii gibi taslak 6lcege iliskin elde edilen Cronbach Alpha katsayisi
0,902 olup 6lgegi olusturan maddelerin yiiksek diizeyde giivenirlige (igsel tutarliliga) sahip
oldugu sdylenebilir. Bununla birlikte taslak 6l¢egi olusturan maddelerle ilgili daha ayrintili
bir degerlendirme yapilmistir. Bu degerlendirme, taslak Olcegin glivenirlik analizi
baglaminda daha giivenilir bir hale getirilip getirilemeyecegini aragtirmak i¢in yapilmistir.
Bu analizde, 6l¢egin giivenirligini etkileyebilecek potansiyel sorunlari tespit etmek amaciyla
Ol¢cekte yer alan maddelerin incelenmesi ve degerlendirilmesi yapilmistir. Eger bir madde

Olcegin giivenirligini diislirebilecek bir soruna isaret ediyorsa, bu maddenin O6l¢ekten
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cikarilmasi veya diizenlenmesi gibi adimlar atilabilir. Bu sekilde, dlgegin giivenilirligi
artirilarak daha saglam bir ara¢ haline getirilebilir. Yapilan inceleme ve degerlendirmeler
sonucunda, 6l¢egi olusturan A5, A6, A9, A13, A16, A18 ve A20 kodlu maddelerin madde
toplam korelasyonlarinin diisiik oldugu tespit edilmistir. Bu durumda, bu maddelerin 6lgekten
cikarilmasma karar verilmistir. Bu adim, 6lg¢egin giivenirligini artirmak ve daha tutarh
sonuglar elde etmek amaciyla atilmistir. Maddelerin diisiik madde toplam korelasyonlari,
Olcegin igsel tutarliligini zayiflatabilecegi ve giivenirlik diizeyini etkileyebilecegi icin bu
karar alinmistir (madde toplam korelasyonu igin kabul edilebilir alt sinir degeri r > 0,50°dir
(Kalayct, 2018). Sonug olarak dlgegin giivenilirligini bozan maddeler ¢ikarildiktan sonra
6lgegin nihai halinde 14 maddelik bir yap1 olusmus olup yeni durumdaki Cronbach Alpha
degeri 0,919 olarak belirlenmistir.

4.2.2. Gegerlilik Analizi

Yapisal gecerlilik, hem bilimsel hem de felsefi bir 6l¢iit olan bir gegerlilik dl¢iistidiir.
Onceden kabul edilen neden-sonug iligkileriyle ilgilidir ve dlgiilen belirtilerin gercekten
aranan belirtiler olup olmadigini degerlendirir. Yapisal gecerliligin arastirilmasinda iki
onemli ara¢ kullanilir: faktor analizi ve bilinen gruplarla karsilagtirma teknigi. Yapisal
gecerlilik, 6l¢lim aracinin amacina uygun olarak belirli bir yapiya sahip oldugunu ve 6l¢iilen
belirtilerin gercekten aranan belirtiler oldugunu goéstermeye yonelik bir degerlendirme
stirecidir. (Karasar, 2005:152). Faktor analizi, yapt gecerliliginin incelenmesinde en giiglii
yontemlerden biri olarak literatliirde yaygin bir sekilde kullanilmaktadir (Biilbiil, 2003;
Omiirbek, 2003). Bu analizin amaci, ¢ok sayidaki degiskenin daha az sayida faktorle ifade
edilmesidir. Faktor analizi sonucunda, Ol¢iilen degiskenler belirli gruplar olusturarak bir
araya gelir. Her faktor grubu, icinde bulunan degiskenlerin ortak 6zelliklerine dayanarak bir
faktor adiyla tanimlanabilir (Karasar, 2005:152). Bu sayede, ayn1 6zelligi 6l¢en degiskenler
bir araya getirilerek 6l¢iimiin daha az sayida faktorle gerceklestirilmesi miimkiin hale gelir.
Bu ¢alismada da taslak 6l¢egin yapisal gecerliligini test etmek, yani l¢iip 6lgmedigini ve
Olcegi olusturan degiskenlerin faktdr yapisini belirlemek igin "asal bilesenler" analizi adi
verilen bir faktor analizi teknigi kullanmilmistir. Faktor analizinden once, degiskenler
arasindaki karsilikli korelasyon diizeyi ve faktor analizi i¢in uygunluk Kaiser-Meyer-Olkin
(KMO) testi ile degerlendirilmistir (Ang, vd. 2000; Biilbiil, 2003; Omiirbek, 2003). Elde

edilen sonuclar Tablo 3'te gdsterilmistir.
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Tablo 3

Taslak Olgege Iliskin KMO ve Bartlett’s Kiiresellik Test Sonuglart

KMO - (")r.peklem Bartlett’s Kiiresellik Anlamhlik
Yeterlilik Ol¢iimii ~ Testi (Yaklasik y?) (p)

0,888 1193,183 <0,001

Olcek

Dijital Doniisiim Endiistri 4.0
Bilgi Diizeyi Taslak Olgegi

KMO degeri 0,50'den diisiik olan degerlerin kabul edilemez diizeyi ifade ettigi,
0,90'arin ise ¢ok iyi olarak kabul edildigi belirtilmektedir (Ang vd., 2000, s. 57). Tablo 3'te
gorildiigi gibi, taslak oOlcegin KMO degeri 0,50'den biiyliktiir. Bu yiiksek deger,
degiskenlerin faktor analizine uygun oldugunu gostermektedir. Barlett testi degiskenler
arasindaki iliskinin analiz i¢in uygunluk derecesini ve sonuglarin istatistiksel olarak anlamli
oldugunu gosterir. KMO ve Barlett testi sonuglari, arastirmada kullanilan Slgeklerin faktor

analizi i¢in uygun oldugunu ve anlamli faktr gruplarinin olusabilecegini gostermektedir.

Yapisal gecerliligi saglamak i¢in kullanilan taslak 6lcek, asal bilesen faktor analizine
tabi tutulmustur. Olgegi olusturan maddelerin birden ¢ok faktdre yiiklenmesinde en yaygin
olarak kullanilan yontem olan varimax rotasyonlu asal bilesen faktér analizinden
yararlanilmigtir (Ali, Chung, Kumar, Zailani, & Tan, 2021). Faktor analizi sonucunda, en
uygun ¢oziimii bulmak icin faktorlerin 1'den biiylik 6zdegerlere sahip olmasi ve faktor
yiiklerinin 0,45'ten biiyiik olmas1 kosulu aranmistir ( Samson & Terziovski, 1999, s. 403).

Yapilan faktor analizi sonuglar1 asagida goriilmektedir.
Tablo 4

Taslak Olgege Iliskin Agiklayict Faktor Analizi Sonuclart

Faktor 1 Faktor 2 Faktor3 L Fﬁg#}“@gﬁ;‘am
(Sosyal Yasam)  (Is Yasam) (Uretim) (%)
Al 0,744
A2 0,665
A3 0,684
A4 0,690
A7 0,611
A8 0,634
Al0 0,762
All 0,746 65,146
Al2 0,757
Al4 0,639
Al5 0,831
Al7 0,818
Al9 0,550
A21 0,522
Ozdeger 3,424 3,085 2,611
Acgiklanan Varyans (%) 24,455 22,037 18,653

Cronbach alpha 0,848 0,837 0,843
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Varimax rotasyonlu faktor analizi sonucunda, taslak 6l¢egi olusturan maddelerin ii¢
faktore yliklendigi gozlenmektedir. Yeni olusan yapidaki faktorlerin 6z degerleri 1'den
biiyiiktiir. Maddeler, toplam varyansin %65,146'sin1 agiklamaktadir ve tiim maddelerin
faktor yiikleri 0,45'ten bityiiktiir. Bu bulgular, taslak 6lgegin iyi bir yapisal gecerlilige sahip
oldugunu gostermektedir. Ayrica, olugan yeni yapr icin Cronbach Alfa katsayilar

hesaplanmis ve yeni faktorlerin igsel tutarliliga sahip olduklari tespit edilmistir.

Yeni olusan yapidaki faktorlerin kavramsal ¢ercevesi de dikkate alinarak faktorler
“Sosyal yasam, Is yasami ve Uretim” olarak adlandiriimistir. Bu baglamda A1, A2, A3, A4,
A7 ve A8 maddelerinden olusan Faktor 1 “Sosyal Yagsam ~ faktori; A10, A11, A12 ve Al4
maddelerinden olusan Faktor 2 “Is Yasamu” faktorii; A15, A17, A19 ve A21 maddelerinden

olusan Faktor 3 “Uretim” faktorii olarak adlandirilmustir.

Buraya kadar yapilan incelemeler sonucunda, giivenirlik ve gegerlilik acgisindan
saglanmis olan veri toplama aracinin yeterli biiyiikliikte ve drnek kiitleyi temsil yetenegine
sahip bir 6rneklemden verilerin toplandig1 goriilmektedir. Bu durum, elde edilen verilerin
giivenilir oldugunu ve Orneklemde yer alan bireylerin genel popiilasyonu temsil etme

kabiliyetine sahip oldugunu gostermektedir.
4.2.3. Dogrulayici Faktor Analizi

Dogrulayict faktor analizi (DFA), gelistirilen modellerin ¢alisilan 6rneklem tizerinde
dogrulanip dogrulanmadigini test etmek i¢in kullanilan bir yontemdir. DFA'nin amaci, p adet
gbzlenen degisken arasindaki gozlenen kovaryansi agiklamak icin gizli (latent) faktorlerin
daha az sayida oldugu bir model bulmaktir. Bu analiz, olusturulan modelin gézlenen ve
gbzlenemeyen tiim degiskenlerin birlikte test edilmesiyle, eldeki verilerle uyumlu olup
olmadigini ortaya koymay1 saglar. Boylece, modelin gegerligini ve uyumunu degerlendirir.
(Akyiiz, 2018). Dogrulayic1 faktdr analizi ile bircok degisken, birka¢ baglik altinda
toplanabilir. Bu baglamda agiklayici faktor analizi ile boyutlari belirlenen Dijital Doniisiim
Endiistri 4.0 Bilgi Diizeyi taslak olgegine iliskin tiim maddelere ve bu maddelere ait
standardize yiiklere, t degerlerine ve t degerlerine karsilik gelen anlamlilik diizeylerine

asagidaki tabloda yer verilmistir.
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Tablo 5

Dijital Déniigiim Endiistri 4.0 Bilgi Diizeyi Taslak Olcegine Ait Dogrulayici Faktor Analizi Sonuglart

Standardize

Boyutlar Madde Regresyon t p
Agirhg

A8 0,737 - -
A7 0,733 8,579 <0,001
Sosyal Yasam A4 0,707 8,362 <0,001
(p1=0.842; A3 0,651 7,599 <0,001
V.E=0,573) A2 0,615 6,899 <0,001
Al 0,673 7,884 <0,001

is Yasanm Al4 0,554 - -
Al2 0,906 7,314 <0,001
(pn=0,846; All 0,901 7,442 <0,001
V.E=0,589) A10 0,645 6,196 <0,001

Uretim Al5 0,676 - -
Al7 0,738 9,745 <0,001
(p1=0,834; Al9 0,863 8,103 <0,001
V.E=0,558) A21 0,698 7,259 <0,001

Notlar: (i) pn: Yap1 Giivenirliligi = (X standardize reg.agr.)2 / (X standardize reg.agr.)2 + X 6l¢lim hatalar,
(if) VE: AgiklananVaryans = X(standardize reg.agr. 2) / X (standardize reg.agr. 2) + X 6l¢iim hatalari
formiilleri yardimiyla hesaplanmustir.

Her bir 6lgegin yapi gilivenirliligi (pn) ve acikladigr varyans (VE) degerleri, 6l¢egin
giivenilirligi ve agiklama giiclinii degerlendirmek i¢in kullanilmaktadir. Genellikle kabul
edilebilir bir yap1 giivenirliligi degeri 0,70 veya {lizeri olarak kabul edilirken, agiklanan
varyansin 0,50 veya lizerinde olmas1 arzu edilen bir durumdur. Bu degerler, dlgegin i¢
tutarliligint ve Olglimiin yeterliligini gostermektedir. Dolayisiyla, yapr gilivenirliligi ve
aciklanan varyans degerlerinin belirtilen esik degerleri asmasi, 6lgegin giivenirligi ve
gecerliligi agisindan daha olumlu bir degerlendirme saglar (Fornell & Larcker, 1981, s. 45-
46) (Hair vd., 1998, s. 612). Tablo 5 incelendiginde, dlgegin yapi giivenirlilik degerlerinin
0,70'ten biiyiik oldugu ve agiklanan varyansin da 0,50'den biiyiik oldugu goriilmektedir. Bu
durum, Olgegin gilivenirligi ve agiklama giiciinliin kabul edilebilir diizeyde oldugunu
gostermektedir. Ayrica, her bir 6l¢egi temsil eden maddelerin standardize yiiklerine karsilik
gelen t degerleri istatistiksel acidan anlamlidir, yani 6lgegin her bir maddesi 6nemli 6l¢iide
faktore katkida bulunmaktadir. Bu bilgilere dayanarak, kesifsel faktor analizinde elde edilen
yapisal modelin dogrulayici faktoér analizinde de dogrulandigi s6ylenebilir. Yani, kesifsel

faktor analizinde belirlenen yapinin, dogrulayici faktor analizde teyit edildigi goriilmektedir.

Aragtirmanin modelini olusturan temel degiskenlerin dogrulanmasi, yani dogrulayici

faktor analizi i¢in olusturulan modelin istatistiksel olarak anlamli ve gegerli olup olmadigin
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belirlemek i¢in uyum iyiligi degerleri kullanilmaktadir. Uyum 1iyiligi degerleri, analiz

sonuglarinin modelin veriye ne kadar 1yi uydugunu gosteren istatistiksel Olciitlerdir.

Farkli istatistiksel programlar ve paketler kullanildiginda, uyum 1iyiligi degerleri
farklilik gdsterebilir. Ornegin, LISREL gibi programlar farkli yonlerde model uyumunu
degerlendiren 15 farkli uyum istatistigi sunabilir. Bu uyum istatistikleri, modelin veriye
uyumunun farkli yonlerini 6lgmektedir. Bu nedenle, dogrulayici faktor analizi sonuglariin
istatistiksel olarak anlamli ve gegerli olup olmadigin1 degerlendirirken, kullanilan
istatistiksel programin sundugu uyum iyiligi degerlerini dikkate almak Onemlidir. Bu
degerler, modelin veriye ne kadar iyi uydugunu ve gecerli bir sekilde dl¢tiigiinii belirlemek

icin kullanilir (Sahin vd., 2008).

Bu dogrultuda ¢calismada AMOS programindan yararlanilmis olup dogrulayici faktor
analizi sonucunda elde edilen ve arastirma kapsaminda degerlendirilen indeksler ve bu
indekslere ait degerlendirme Olgiitleri ile yapisal model (Sekil 1) ve modele ait uyum
Olciitleri asagida Tablo 6’da verilmistir.

Sekil 1

Dijital Déniisiim Endiistri 4.0 Bilgi Diizeyi Taslak Olgcegine Ait Dogrulayict Faktér Analizi Modeli
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Tablo 6

Yapisal Modele Iiskin Uyum Olgiitleri

Uyum Olgiitii Iyi Uyum Kabul Edilebilir Uyum  Onerilen Model

GFlI 0,95 <GFI <1 0,90< GFI1 <0,95 0,904
AGFI 0,90 < AGFI <1 0,85< AGFI<0,9 0,853
RFI 0,90<RFI<1 0,85<RFI<0.90 0,866

IFI 0.97<IFI<1 0.95<IFI<0.97 0,951

CFlI 0.97<CFI<1 0.95<CFI<0.97 0,950
RMSEA 0<REMSEA<0,05 0,05 <RMSEA <0,10 0,073
y2ldf 0< y?/df <3 0< y?/df <5 1,829

Notlar: GFI (Goodness of Fit Index/Uyum lyiligi Indeksi), AGFI (Adjusted Goodness of Fit
Index/Diizeltilmisiyilik Uyum Indeksi), RFI (Relative Fit Index/Goreli Uyum indeksi), IFI (Incremental Fit
Index/Artimli Uyum Indeksi), CFI (Comparative Fit Index/Karsilastirmali Uyum Indeksi), RMSEA (Root
Mean Square Error of Approximation/Yaklasim Hatasinin K6k Ortalama Karesi).

Model ile veri arasindaki uyumu test etmek icin y2/serbestlik derecesi degeri
kullanilabilir. Ki Kare (Chi Square) degeri olan y2, serbestlik derecesine boliindiiglinde elde
edilen x2/df orani incelenir. Genellikle, ¥2/df oran1 0 ile 3-5 arasinda olmalidir. Degerin
sifira yakin olmasi veya 5'in altinda olmasi tercih edilen bir durumdur (Yenigeri ve Erten,
2008). Calismada, modelin y2/df degeri 1,829 olarak bulunmustur. Bu deger, serbestlik
derecesinin biiyiik olmas1 nedeniyle anlamli sonuglar verme egiliminde oldugunu gosterir.
x2/df degeri, uyum 1yiligini degerlendirmek i¢in 6nemli bir olgiittiir. Genellikle 3'ten daha
diisiik degerler iyi uyumu, 3-5 araligindaki degerler ise yeterli uyumu gosterir (Marsh &
Hocevar, 1988). Bu baglamda, modele iliskin ¥2/df degerinin iyi uyum gosterdigi
sOylenebilir, ¢linkli deger 3'ten diisiiktiir. GFI (Goodness of Fit Index), onerilen modelde
hesaplanan gozlenen degiskenler arasindaki genel kovaryans miktarin1 gosteren bir degerdir.
Uyum iyiligi indeksinde, 0,95 ile 1,00 araligindaki deger iyi bir uyumu, 0,90 ile 0,95
araligindaki deger ise kabul edilebilir bir uyumu gosterir (Eminoglu & Nartgiin, 2009).
AGFI (Adjusted Goodness of Fit Index), 6rneklem genisligine dikkat edilerek diizeltilmis
bir GFI degeridir. AGFI, ozellikle biiyiik 6rneklem genisliklerinde temsil yetenegi daha
giiclii bir uyum indeksi olarak kabul edilir. AGFI, serbestlik derecesi ve GFI degerleri
biliniyorsa basit bir sekilde hesaplanabilir. AGFI degeri O ile 1 arasinda deger alir. Deger 1'e
yaklastik¢a modelin uyumu artar (Tezcan, 2008). Bu baglamda, arastirma modeline iliskin
GFI degeri 0,904 ve AGFI degeri 0,853 olarak bulunmustur. Bu degerler kabul edilebilir
uyum sinirlari igerisindedir. Veri ile model arasindaki uyumu degerlendirmek i¢in kullanilan
bir diger 6l¢iit RFI (Relative Fit Index) uyum kriteridir. RFI, 0-1 arasinda deger alir. Degerin
0,85 ile 0,90 arasinda olmas1 beklenir (Cakir & Cakir, 2007). Model i¢in hesaplanan RFI

degeri 0,866'dir ve bu sonug kabul edilebilir uyum sinirlar1 igerisindedir.
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IFT; bir modelin veriye ne kadar iyi uydugunu degerlendirmek icin kullanilir. 0 ile 1
arasinda deger alir, 1'e ne kadar yakinsa modelin veriye o kadar iyi uydugunu gosterir. IFI
degeri ne kadar yiiksekse, modelin daha iyi bir uyum sagladigina isaret eder. Genellikle IFI
degerinin 0.90'n iizerinde olmasi arzu edilen bir uyumu gosterir. Bu baglamda arastirma
modelindeki IFI degeri kabul edilebilir uyum sinirlar igerisindedir. CFI; Karsilagtirmali
Uyum Indeksi yapisal esitlik modellemesinde kullanilan bir uyum indeksidir. Bir modelin
veriye ne kadar iyi uydugunu degerlendirmek i¢in kullanilir. CFI degeri, O ile 1 arasinda
deger alir ve 1'e ne kadar yakinsa modelin veriye o kadar iyi uydugunu gdosterir. 0.90'dan
biiyiik olmasi beklenen bu degerin arastirma modelindeki degeri 0,950 olup kabul edilebilir
siirlar igerisindedir. RMSEA (Root Mean Square Error of Approximation), 6rneklemde
gbzlenen degiskenler arasindaki kovaryansla modelde Onerilen parametreler arasindaki
farkin, yani hatanin derecesini temel alan bir mutlak uyum indeksidir. GFI ve AGFI'nin
aksine, RMSEA degerinin "0" a yakin olmas1 beklenir. 0,05 veya daha kiiciik bir deger
mitkemmel uyumu, 0,10 veya daha kiiciik bir deger ise model karmasikligi dikkate
alindiginda kabul edilebilir uyumu gosterir (Haslaman, 2005).

Bu ¢alismada, model i¢in hesaplanan RMSEA degeri 0,073 olarak bulunmustur. Bu
deger, modelin karmasiklig1 dikkate alindiginda kabul edilebilir bir uyum degerini temsil
etmektedir. Tablo 5’teki dogrulayici faktor analizi sonuglart baglaminda Tablo 6’daki uyum
iyiligi degerlerinin elde edilmesinde AMOS programi tarafindan Onerilen bazi
modifikasyonlar yapilmistir. Burada s6zii gecen modifikasyonlar, maddelere iligkin hata
terimleri arasindaki kovaryans baglantilarinin  kurulmast ile gerceklestirilmistir.
Modifikasyonlar AMOS programi tarafindan olusturulan uyum 1yiligi degerlerinin en
azindan kabul edilebilir deger aralifinda olmasini saglamak i¢in dnerilen matematiksel ve
dolayisiyla istatistiksel onermelerdir. AMOS programi tarafindan olusturulan uyum iyiligi
degerlerinin kabul edilebilir aralikta olmasini saglamak i¢in Onerilen modifikasyonlar,
literatiirdeki mantikli ve teorik temellere dayanmalidir (Cokluk, Sekercioglu, &
Biyiikoztiirk, 2012, s. 118). Bu calismada paket program tarafindan Onerilen
modifikasyonlardan literatiir baglaminda teorik temelleri olanlar dikkate alinmis olup uyum
Iyiligi degerlerinin kabul edilebilir deger araliginda olmasini saglamak igin yapilmistir (Sekil

1). Yapilan modifikasyonlarin mantiksal dayanak tablosu Tablo 7°de verilmistir.
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Tablo 7

Kovaryans Baglantisi Kurulan Madde Ciftlerine Iliskin Degerlendirme ve Mantiksal Dayanak Tablosu

Madde | Madde Literatiir Bilgisi

Drone igerisinde yer alan sensdrler ile konum, yon ve yiikseklik gibi degerler
yer istasyonu programinda canli olarak goriilebilmekte ve drone’un kontrolii
icin bu sensorler kullanilmaktadir. Dolayist ile sensor teknolojileri ile drone
teknolojileri aralarinda yiiksek bir iliski bulunmaktadir (Akdogan, 2023).

Drone teknolojileri ve giyilebilir teknolojiler, uzaktan kontrol edilebilen ve
kablosuz iletisim Ozellikleri olan cihazlardir. Her iki teknoloji de,
kullanicilarin uzaktan kontrol etmelerini ve iletisim kurmalarini saglar. Ayn
A2 A3 zamanda her iki teknoloji de ¢evresel veya kullaniciya 6zgii verileri toplama
yetenegine sahip olup, her ikisi de toplanan verileri igleyerek analiz edebilir.
Dolayistyla Drone teknolojileri ve giyilebilir teknolojiler arasinda bir iliski
bulunmaktadir.

A2 Al

Drone'lar ve yapay zeka teknolojileri, toplanan verileri analiz ederek
ogrenme siireglerini gerceklestirebilir. Yapay zeka algoritmalari, drone'larin
ugus verilerini, ¢evresel verileri veya kullanict taleplerini analiz ederek daha
iyi kararlar verebilir ve gelecekteki uguslari veya gorevleri optimize edebilir.
Ayrica drone'lar, gesitli sensorlerle donatilmistir ve ugus sirasinda ¢evresel
verileri toplayabilir. Yapay zeka teknolojileri, bu toplanan verileri analiz
ederek gevreyi anlama ve karar verme siireclerini gelistirebilir. Bu mantiksal
dayanaklar, drone teknolojileriyle yapay zeka teknolojilerinin birlikte
kullanildiginda daha akilli, otonom ve etkili sistemler olusturulabilecegini
gostermektedir.

A2 A7

Hem eklemeli imalat teknolojileri hem de 3D yazici teknolojileri, katmanli
iretim ilkelerine dayanir. Eklemeli imalat ve 3D yazici teknolojileri, bir
bilgisayar destekli tasarim (CAD) modeli kullanarak iirin veya parga
A15 Al7 retirler. Bu teknolojiler, malzemeyi tabakalar halinde ekler ve gerektigi
yerde malzeme kullanarak nesneyi olusturur. Her iki teknoloji de iiretim
stirecini yeniden tanimlar, daha esnek ve 6zellestirilebilir tiretim imkanlari
saglar. Dolayist ile degiskenler arasinda bir iligki vardir.

Simiilasyon teknolojileri, {iriin veya pargalarin sanal olarak olusturulmasini
ve test edilmesini saglarken, 3D yazici teknolojileri gercek fiziksel
prototiplerin tretilmesini saglar. Bu durumda, simiilasyon teknolojileriyle
birlikte kullanilan 3D yazicilar, sanal prototiplerin fiziksel prototiplere
Al7 A19 doniistliriilmesine yardimci olur. 3D yazici teknolojileri, hizli ve esnek
iretim imkanlar1 sunar. Simiilasyon teknolojileriyle entegre edildiginde,
tasarim degisikliklerinin hizli bir sekilde gergeklestirilebilmesini saglar.
Birlikte kullanilarak tasarim siirecinin iyilestirilmesini, prototipleme
stirecinin hizlandirtlmasini ve kaynaklarin verimli kullanilmasini saglar.

Tablo 5 ve 6 birlikte degerlendirildiginde, yapisal modele ait uyum olgiitii (GFI,
AGFI, RFI, IFI, CFI, RMSEA ve %2) degerlerine iliskin sonuglar, gelistirilen kavramsal
modelin veri ile uyumlu oldugunu ve modelin istatistiksel agidan gegerli ve anlamli
oldugunu gostermektedir. Bu dogrultuda, Agiklayici Faktor Analizi ile ortaya konulan yapi,
Dogrulayict Faktor Analizi ile dogrulanmis ve model istatistiksel olarak gecerli bir model
oldugu sonucuna ulasilmistir. Bu baglamda buraya kadar “Dijital Doniisiim Endiistri 4.0
Bilgi Diizeyi taslak 6lgegi” olarak ifadeedilen {i¢ boyut ve 14 maddeden olusan dlgegin bir

6l¢iim araci olarak giivenilirliginin ve gecerliliginin saglandig1 ve isletme yoneticilerinin
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Dijital Doniisiim Endiistri 4.0 bilgi diizeyinin dl¢iilmesinde kullanilabilecek bir 6l¢iim araci

oldugu soylenebilir.

5. Sonuc¢ ve Tartisma

Hayatimizin her alanina hizla giren yeni teknolojilerin, is hayatinin da dinamikleri

tizerinde gii¢lii etkileri olarak radikal degisikliklere yol agcacagi kaginilmaz goriinmektedir.

Bu calismada yasanan degisiklikler karsisinda hem isletmelerin hem de c¢alisanlarin
ne kadar hazirlikli olduklarinin tespiti amaci ile sistemin ilk dislisi olan ¢alisanlarin Dijital
Doniisim ve Endiistri 4.0 ile ilgili bilgi seviyelerini tespit edebilmek icin bir Slgek
gelistirilmistir. Literatiir arastirmasindan ¢ikarilan sonuglara gore, dijital doniistime adim
atmak isteyen isletmelerin, dncelikle mevcut personellerinin bu konuda ne seviyede bilgi
sahibi olduklarin1 tespit etmeleri gerekmektedir. Doniisiim siirecini birlikte yiiriitecek olan
calisanlarin yeterli bilgiye sahip olmasi, bu siirecin en 6nemli basar1 kriterlerinden birisidir.
Dijital doniistim siirecini yonetecek olan sorumlularin, isletmedeki calisanlarin dijital
doniisiim Endiistri 4.0 konusuna ne kadar hakim olduklarimi gérmeleri igin bu 6lgekten

yararlanilabilmesi amag¢lanmistir.

Doéniistimiin basarili olmast i¢in ilk adim olan mevcut yapinin bilgi diizeyinin
ogrenilmesi gerekmektedir. Ciinkii buna gore sonrasindaki adimlarin planlanmasi
yapilmaktadir. Konu hakkinda hi¢ bilgisi olmayan kisi ya da kisiler ile optimal zamanda

dontisiimii gergeklestirmek zaman kayiplarina yol agabilecektir.

Bu cercevede Dijital Doniisiim ve Endiistri 4.0 bilgi diizeyini 6lgmek amaciyla
oncelikle derinlemesine bir literatiir taramasi yapilip konu ile ilgili tim temel kavramlar
listelenmis ve bu kavramlar ile ilgili alaninda uzman olan akademisyenler ve sektor
calisanlar ile goriismeler yapilmistir. Listelenen kavramlarda eleme ve/veya diizeltmeler
yapilarak bir soru seti olusturulmustur. Bu soru seti ile pilot bir uygulama yapilarak Dijital
Doniisiim Endiistri 4.0 bilgi diizeyinin 6lg¢iilmesi i¢in kullanilabilecek bir taslak olgek

olusturulmustur.

Yapilan alan arastirmasi sonucunda elde edilen veriler gilivenirlik ve gegerlilik
acisindan degerlendirilmistir. Yapilan ilk incelemede taslak 6l¢ekte yer alan 21 maddenin
giivenirlik katsayis1 yiiksek olmakla birlikte 6lgegi bozan maddelerin oldugu tespit edilmis
ve bu maddeler 6lgekten ¢ikarilmistir. Nihai durumda 14 madde giivenirlik agisindan uygun
bulunmustur. ikinci asamada giivenilirligi tespit edilen14 madde yapisal gecerlilik agisindan

degerlendirilmistir. Bu amacla varimaks rotasyonlu asal bilesen faktor analizi yiiriitiilmiis
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olup 14 maddelik yapinin ii¢ faktor altinda toplandigi goriilmiistiir. Bu sekilde taslak 6l¢egin
Dijital Dontisiim Endiistri 4.0 bilgi diizeyinin 6l¢iilmesinde giivenilir ve gegerli bir 6lgek

oldugu kabul edilmistir.

Asal bilesen faktor analizi ile yapisal gecerliligi saglanan taslak dl¢egin calisilan
orneklem tizerinde dogrulanip dogrulanmadigini belirleyebilmek i¢in DFA yapilmistir. DFA
sonucunda daha dnce giivenilirligi ve yapisal gegerliligi kabul edilen 6lgegin veri seti ile
uyumlu oldugu ve DFA’da 6nerilen modelin istatistiksel bakimdan gegerli ve anlamli oldugu

gorilmiistir.

Buraya kadar yapilan agiklamalar 1s1ginda; literatiir baglaminda onerilen “Dijital
Doniistim Endiistri 4.0 Bilgi Diizeyi taslak olcegi”, ti¢ faktor ve 14 madde ile bir 6l¢iim araci
olarak giivenilirliginin ve gecerliliginin saglandigi ve isletme yoneticilerinin Dijital
Doniistim Endiistri 4.0 bilgi diizeyinin 6l¢iilmesinde kullanilabilecek bir 6l¢tim araci oldugu

kabul edilmistir.

Caligma, Kesitsel, tanimlayic1 ve nicel bir ¢alismadir. Arastirma i¢in elde edilen
verilerin zamanla degisme ihtimali oldugundan bulgular, uygulandigi zaman dilimi itibari
ile degerlendirilmelidir. Bilginin ¢abuk eskiyen bir olguya doniismiis hale gelmesinden ve
teknolojinin de bunu desteklemesinden dolay1 farkli 6rneklemler igin bagka Teknoloji

Gelistirme Bolgelerinde ve hatta farkli illerde de yapilmasi faydali olabilir.

Geligstirilen Olgek sektorden bagimsiz bir sekilde hazirlandigindan her sektordeki
isletmelere uygulanabilir. Farkli bolgelerde, farkli sektorlerde uygulanarak calismalarin

karsilastirilmas1 da akademik olarak ilgili kisilere katki saglayacaktir.

Destek Bilgisi: Bu ¢alisma, kamu, ticari veya kar amaci giitmeyen kuruluslar gibi

herhangi bir organizasyondan destek almamugtir.

Cikar Catismasi: Tiim yazarlar adina, sorumlu yazar ¢ikar ¢atismasi olmadigini

belirtir.

Etik Onay1: Insan katilimeilar iceren ¢alismalarda gerceklestirilen tiim prosediirler,
kurumsal ve / veya ulusal arastirma komitesinin etik standartlarina ve 1964 Helsinki
deklarasyonuna ve daha sonraki degisikliklerine veya karsilastirilabilir etik standartlara

uygundur.

Bilgilendirilmis Onam Formu: Calismaya katilan tiim bireysel katilimcilardan

bilgilendirilmis onam formu alinmistir.
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Abstract

The job performance of healthcare workers is crucial to overcoming challenging situations, given the
working conditions, and increasing patient expectations. Motivation theory argues that motivation is crucial
for job performance because it motivates people to meet their needs and seek fulfillment. Therefore, striking
a balance between intrinsic and extrinsic motivation can lead to greater fulfillment of needs and, higher
performance. This article aims to determine the impact of motivation on job performance for healthcare
providers The research was planned descriptively. It was conducted with 122 health workers working in
three public hospitals in Istanbul. Research data, socio-demographic information of employees, Motivation
Scale and Performance Scale were collected. As a result, the research shows that both psycho-social tools
and organizational and managerial motivational tools are positively correlated with the job performance of
healthcare providers. The job performance of healthcare providers is positively affected by psychosocial,
organizational, and managerial motivation parameters. Economic motivation does not play a significant role
This study can help healthcare managers design motivational programs that will motivate and guide
healthcare professionals to achieve job performance.

Keywords: Motivation, Employee Performance, Economic Tools, Psycho-Social Tools, Organizational and
Managerial Tools.

Saghk Hizmeti Sunucularinda Performansi Etkileyen Motivasyon

Faktorlerinin Belirlenmesi
0z

Saghk calisanlarimin is performansi, zorlu c¢alisma kosullari ve artan hasta beklentileri goz oniine
alindiginda, zorlu durumun iistesinden gelmek icin ¢ok onemlidir. Motivasyonel teori, motivasyonun ig
performanst i¢in ¢ok onemli oldugunu savunur. Bu nedenle, i¢sel ve dissal motivasyon arasinda bir denge
kurmak, ihtiyaglarin daha fazla karsilanmasina ve dolayisiyla daha yiiksek performansa yol agabilir. Bu
makale, saglk ¢alisanlarinin motivasyonunun is performansina etkisini belirlemeyi amaglamaktadir. Bu
amaca yonelik orgiitsel ve yonetsel motivasyon ara¢lar, psiko-sosyal motivasyon araglari ve ekonomik
motivasyon araglart ¢alisanlarin iy performansint etkileme diizeyi degerlendirilmektedir. Aragtirmada nicel
yontem tercih edilmis olup, tammlayict bir arastirma olarak planlanmustr. Istanbul’da ii¢ kamu
hastanesinde ¢alisan 212 saghk calisani ile yiiritiilmiistiir. Arastirma verileri anket teknigi kullanilarak
toplandi ve Amos'ta Yapisal Esitlik Modellemesi kullanilarak analiz edildi. Veri analizinin sonuglar
calisanlarin sosyo-demografik bilgileri, ¢calisanlarin Motivasyon Olgegi ve ¢alisanlarin Performans Olgegi
ile toplanmistir. Arastirma sonucunda,; hem psiko-sosyal araclarin hem de orgiitsel ve yonetsel motivasyon
araglarmmin saghk hizmeti saglayicilarinin is performansiyla olumlu yénde iliskili oldugunu gostermektedir.
Saghk ¢alisanlarimin is performansi psikososyal, orgiitsel ve yonetsel motivasyon parametrelerinden olumlu
yonde etkilenmektedir. Ekonomik motivasyon pandemiler siwrasinda oénemli bir rol oynamamaktadir. Bu
calisma, saghk c¢alisanlarimi is performansina ulasmalarini motive edecek ve ydneticilerin motivasyonel
programlar tasarlamalarina yardimci olabilir.

Anahtar Kelimeler: Motivasyon, Is Goren Performansi, Ekonomik Araglar, Psiko-Sosyal Araglar, ﬁrgiitsel
ve Yonetsel Araglar

Introduction

! The Publication and Research Ethics Committee of Istanbul Kent University Social and Human Sciences approved the
study; the approval dated 22.04.2021 and No: 06.
2 Dr. Ogr. Uyesi, Istanbul Kent Universitesi, Saglik Yonetimi Béliimii, ilknur.sayan@kent.edu.tr
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Motivation is a concept that is used on a daily basis and is needed in many areas of
life. Motivation is an internal state that mobilizes, directs and encourages the individual to
continue their behavior. The performance of employees affects the effectiveness and
efficiency of the organization and contributes to sustainable competitive advantage.
Motivation is the power that allows someone to act towards a specific goal. Arshadia
(2010) confirmed in his study that there is a positive effect between motivation and
performance. Marinak and Gambrell (2008) stated that motivation is a psychological
process that provides goals and direction to employees' behaviors or an internal drive to
meet employee satisfaction, as well as internal processes and external forces related to

organizational behavior (Baljoon, et.al.2018).

Research reports that 80% of organizational performance problems are caused by
the system, while individuals cause 20% (Khalid et al., 2016; Scherkenbach, 1986).
Organizational performance depends on individual performance. Since the behaviors and
motivation of employees will affect organizational performance, it can increase job
performance both individually and in groups (Paais & Pattiruhu, 2020). Chen et al. (2012)
stated that understanding both the motivation that exists within the employees themselves
and the motivation that comes from the environment will help improve performance. In
this case, the manager needs to direct motivation by creating a corporate culture, so that
employees are encouraged to work harder to achieve higher performance (Chen, et al.,
2012).

Motivated employees are more inclined towards autonomy and freedom and are
more self-motivated compared to less motivated employees, resulting in development
opportunities that benefit them. Employee motivation can be classified as intrinsic and
extrinsic. Intrinsic motivation is related to self-satisfaction, which can be reflected through
achievement, recognition, the work itself, responsibilities and personal growth. Extrinsic
motivation occurs when there are triggering factors outside of the employees themselves,
such as safety, working conditions, company policy, status, remuneration, and

interpersonal relationships (Paais & Pattiruhu, 2020).

Motivating employees ensures effective and efficient achievement of organizational
goals and improved job performance. Job performance is determined by the successful
implementation of activities related to employees' work (Deming, 2018; Gartner &
Naughton, 1988; Vinzant & Vinzant 1999). The results of a study conducted in Korea with
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401 employees in 29 companies showed that extrinsic motivation significantly improved
job performance (Chang, 2003). The increase in job performance in the dimension of
employees affects organizational performance and results at the organizational level
(Pardee, 1990; Ramlall, 2004). Today, managers of health institutions want to motivate
their employees and increase their performance. Therefore, this study was conducted to
determine the motivational factors affecting the performance of healthcare workers and the
relationships between them. Studies on the determination of motivational tools affecting
the performance of employees in the health sector are not sufficient. Therefore, this study
contributes to the literature.

1. Material and Methods

The data of this study were collected between April 2021 and June 2021. The
sample of the study consists of 122 healthcare professionals working in three hospitals in
Istanbul. Participants from three hospitals participated voluntarily and the sample was

determined by convenience sampling method.

It has been determined that the sample of this study has the power to represent the
main mass and is sufficient in terms of statistical analysis. Determine the sample size; n =
N. s2 t2.a; the formula sd/(N-1). d2 was used (Ozdamar, 2003) and the first error of type (a)
in the sampling error in the formula was determined as d=0.05. The universe was
determined as 364 people and the sample size was calculated as 120 people. The
information of a total of 122 participants who voluntarily participated in the study, whose
data were complete and filled in by individuals over the age of 18, were evaluated. The
design and questionnaire of the study consist of three parts. In the first part, the
sociodemographic characteristics of the participants are included. In the second part, the
Motivation Scale created in Amabile's article "Motivation and Creativity: The Effects of
Motivational Orientation on Creative Writers" (Amabile, 1985) was used. The Motivation
Scale is taken from Salihoglu's (2020) thesis study on "Motivational Factors Affecting
Performance and the Relationship Between Them®". In the third part, the Performance scale
developed by Erdogan et al. (2011) and Kirkman and Rosen (1999) was used. VVolunteers
from three hospitals working in the health sector in Istanbul were asked to complete

questionnaires

Motivation Scale: The Motivation Scale developed from Amabile's (1985) article

"Motivation and Creativity: The Effects of Motivational Orientation on Creative Writers"
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was used. The Motivation Scale consists of 3 dimensions and 13 questions: economic,
psycho-social, organizational and managerial tools. A 5-point Likert-type scale was used in
the questionnaire. Participants were asked to answer the questions as 1-strongly disagree,

2-disagree, 3-undecided, 4-agree and 5-strongly agree.

Performance Scale: we used the Performance scale, developed by Erdogan et al.
(2011) and Kirkman and Rosen (1999), to measure the performance of employees. Also,
the performance scale, which was created by making use of the scales developed by
Fuentes, Saez and Montes (2004) and Rahman and Bullock (2004), was used. The
performance scale consists of 1 dimension and 6 questions. A 7-point Likert-type scale was
used in the questionnaire. The participants were asked to answer the questions as 1 -
strongly disagree and 7 - completely agree. Responses to the questionnaire used in this
study were analyzed using SPSS for Windows 25.00 program and AMOS 24.0 program.
Confirmatory Factor analyses and measurement model confirmatory factor analyses were
applied for the Motivation Tools Scale (MS) and Performance Scale (PS). An analysis of
reliability, convergence, and discriminant validity was performed before the model was
tested. Cronbach's Alpha, mean-variance explained (AVE), and composite reliability (CR)

values were computed.

The research model examined the effects of Motivational Tools Scale (ME) scale
sub-dimensions, Economic Tools (EA), Psychological and Social Tools (PSA), and
Organizational and Managerial Tools (OMT) variables on Performance Scale (PS) scores.
Figure 1 illustrates the research model graphically.

2. Ethical Approval

The Publication and Research Ethics Committee of Istanbul Kent University Social

and Human Sciences approved the study; the approval dated 22.04.2021 and number 06.

21



Journal of Organizational Behavior Review (JOBReview)
Cilt/Vol.: 6 Sayi/Is.: 1 Yil/Year:, 2024 Sayfa/Pages: 24-38

Figure 1
The Model of the Research
Organizational

and Managerial
Tools

+

Psychological
and Social —) Performance Scale
Tools

+

Economic
Tools

Hypotheses of the Research
H1. Organizational and managerial motivation tools positively affect the work

performance of employees.

H2. Psycho-social motivation tools positively affect the work performance of
employees.

H3. Economic motivation tools positively affect the work performance of
employees.

3. Findings

3.1. The Demographic Feature of the Participants

Females comprised 62.3% and singles comprised 69.7% of 122 participants. With
45.9% of the participants being between 21 and 27 years of age, and 29.5% being high

school graduates, the 21-27 age group had the highest rates of participation. Details of the
demographic information of the participants are given in Table 1.
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Table 1

Demographic Features of the Participants

n %
Gender Male 46 37.7%
Female 76 62.3%
Marital status Single 85 69.7%
Married 37 30.3%
Age 21-27 years 56 45.9%
28-34 years 32 26.2%
>35 years 34 27.9%
Educational status High school 36 29.5%
College 32 26.2%
University 31 25.4%
Degree 23 18.9%

Among the participants, 50.8% had 5 years or more of work experience, and nurses
accounted for 57.4%. A detailed description of the occupational distribution and working
time distribution of participants is given in Table 2.

Table 2

Distribution of Job and Work Experience Among the Participants

n %
Work Experience <1 year 7 5.7%
1-3 years 20 16.4%
3-5 years 33 27.0%
>5 years 62 50.8%
Occupation Doctor 8 6.6%
Nurse 70 57.4%
Executive 19 15.6%
Technician 11 9.0%
Other 14 11.5%

3.2. Design and Modeling of the Research

In the research model, the effect of the Motivational Tools Scale (MTS) sub-
dimensions: Economic Tools (ET), Psychological and Social Tools (PST), and
Organizational and Managerial Tools (SST) variables score was investigated with the

effect on the Performance Scale (PC).
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3.3. Motivational Tools Scale (BTS) Confirmatory Factor Analysis

The confirmatory factor analysis revealed standard factor loads in all 13 items
(FY>0.50). Therefore, no item was eliminated from the analysis. The analysis consisted of
13 items and the standard factor loads were (.65; .96). Figure 2 presents structural
representation of the Motivational Instruments Scale (MC) confirmatory factor analysis

schematically.

Figure 2

Structural Structural Representation of the Motivational Instruments Scale (MC) Confirmatory Factor
Analysis Economic Tools, (EA) Psycho-Social Tools, (PST) Organizational and Managerial Tools (OYA)
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In factor analysis, model fit values (p<0.05), including x2 (95.71), x2/df (1.595),
GFI1 (.906), CFI (.984), SRMR (.0346), RMSEA (.0700) It is understood that it is within
the limits of “permissible”. To improve the model parameters, modifications were made

between the 3rd and 4th items.

The detailed parameter values of the Motivational Tools Scale (MTS) sub-scales’
confirmatory analyses were performed and presented in Table 3. As shown in Table 3, the
significance levels of all the items in the confirmation factor analysis of the Motivation
Tools Scale (MTS) were at the level p<0.001.
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Table 3

The Detailed Parameter Values of Motivational Tools Scale (MTS) Sub-Scales’ Confirmatory Factor

Analysis

Item Estimate S.E. C.R. P
Economic Tools m1l 1,000 ,940
Economic Tools m2 ,944 ,956 22,014 Fhx
Economic Tools m3 ,897 ,853 15,137 Fkk
Economic Tools m4 ,884 ,849 14,964 falaed
Psychological and Social Tools mé 1,000 ,892
Psychological and Social Tools m7 ,936 ,891 15,026 Fhx
Psychological and Social Tools m8 1,007 ,916 16,091 Fxk
Psychological and Social Tools m9 1,013 ,934 16,919 Fxk
Psychological and Social Tools mb5 713 ,655 8,567 Fxk
Organizational and Managerial Tools m10 1,000 ,869
Organizational and Managerial Tools mll 1,070 ,938 15,941 Fxk
Organizational and Managerial Tools m12 1,071 ,937 15,868 Fxk
Organizational and Managerial Tools m13 1,045 ,899 14,439 Fxk

***p<0,001 **p<0,01 *p<0,05

3.4. Performance Scale (PS) Confirmatory Factor Analysis

In the confirmatory factor analysis, factor loads on a 4-item scale were found for 4
items (FY>0.50) Therefore, the first item of the scale was eliminated from the analysis
because it had a factor load (FY<0.50). The analysis was carried out with 5 items, and the
standard factor loads were between (.53; .86) values. Figure 3 presents structural
representation of the Performance Scale (PS) confirmatory factor analysis schematically.
Figure 3

Structural Representation of the Performance Scale (PS) Confirmatory Factor Analysis
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In factor analysis, model fit values (p>0.05), including x2 (7.065), x2/df (1.413),
GFI (.982), CFI (.994), SRMR (.0346), RMSEA (.0580) that are “acceptable” appear to be

within limits. The detailed parameter values of Performance Scale (PS) confirmatory
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analyses were performed and presented in Table 4. As shown in Table 4, the significance
levels of all the items in the confirmation factor analysis of the Performance Scale (PS)

assessed significance levels of p<0.001.

Table 4

The Detailed Parameter Values of Performance Scale (PS) Confirmatory Factor Analysis

Item Estimate S.E. CR. P
Performance Scale s2 ,915 ,533 5,085 ***
Performance Scale s3 ,719 122 7,297  ***
Performance Scale s4 ,895 ,836 10,112 ***
Performance Scale s5 1,000 ,858
Performance Scale s6 719 743 8,867 ***

***n<0,001 **p<0,01 *p<0,05

3.5. Confirmatory Factor Analysis and Reliability Analysis of the
Measurement Model

Combined reliability (CR) values are calculated from factor loadings calculated
from confirmatory factor analysis. When the combined reliability value is (CR>0.70), it

can be said that the combined reliability condition is met (Raykov, 1997).

The indicator of convergent validity is the explained mean-variance (AVE). The
mean- variance explained (AVE>0.50) is required to confirm convergent validity. In order
for the factors to have discriminant validity in a CFA model, the conditions for V (AVE) >
correlation values in the same column must be met (Fornell & Larcker, 1981).

The reliability and validity values of the scales used in the research were analyzed.
Cronbach's Alpha values of the scales applied to the participants for the research were
found to be “high reliability” in all dimensions: the reliability values in the Motivational
Tools Scale (MTS) scale sub-dimensions (0.949) for Economic Tools (ET) were 0.932, for
Psychological and Social Tools (PST) 0.932, and for Organizational and Managerial Tools
(OMT) 0.952. The overall reliability value for Performance Scale (PI) was 0.818. Table 5

presents the values of reliability and validity of all the scales performed in the study.

32



I. SAYAN

Table 5
Reliability And Validity Values of the Scales Used in the Research

AM SD ET PST OMT PS
ET 419 1,20 (,830)
PST 4,13 1,06 579" (,900)
OMT 4,16 1,15 659" 456" (,911)
PS 5,78 1,07 178" 223" 186" (,746)
Alpha 949 032 952 818
CR 945 945 951 861
AVE 710 811 830 558

***n<0.001 **p<0.01 *p<0.05 Alpha: Cronbach’s Alpha, CR: Composite reliability, SD: Standard
Deviation ET: Economic Tools, PST: Psychological and Social Tools, OMT: Organizational and Managerial
Tools, PS: Performance Scale Score, AM: Arithmetic Mean

Since these values (Table 5) are higher than all correlation values in the more
clarified, it is understood that discriminant validity is provided (CR>0.70; AVE>0.50).

3.6. Path Analysis Model Using Observed Variables

Prior to testing the research model, the mean and standard deviation values of all
variables, as well as correlations between variables, were calculated using SPSS 25.0. The
research model shown in Figure 2 was then tested through the AMOS program version
24.0 using path analysis with observed variables (Kline, 2005). Figure 4 presents structural
representation of regression model path analysis applied with observed variables
schematically.

Figure 4
Regression Model Path Analysis Applied with Observed Variables
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PST: Psychological and Social Tools, OMT: Organizational and Managerial Tools, PS: Performance Scale Score
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A part of the study focused on analyzing the predictive (effect) values calculated
for the regression model. In the path analysis model with implicit variables, it is clear that
the model is significant since the test values are x2-226,517, x2/df -1,888 with p<0.05.
Furthermore, it is understood that the model is valid since the fit index values of the model
are within the acceptable fit limits of GFI (.904), CFI (.963), SRMR (.0600), and RMSEA
(.070). The results of the model estimations and the relevant estimation values are given in
Table 6.

Table 6

Estimated (Effect) Values Calculated for the Model

Hypotheses Estimate Std. estimate C.R. P Result

Economic Tool

Performance Scale -,399 -,266 -1,315 ,188 Hypothesis rejected

Psychological and Social Tools

* .
Performance Scale ,942 ,560 2,493 ,013 Hypothesis accepted

Organizational and Managerial
Tools ,858 ,500 2,916 ,004** Hypothesis accepted
Performance Scale

***0<0.001 **p<0.01 *p<0.05

This study investigated the effect of the variables of Economic Tools,
Psychological and Social Tools, and Organizational and Administrative Tools, which are
the sub-dimensions of the Motivational Tools Scale in the research model, on the
Performance Scale score. Above, in Table 6, the direct effect of the motivation scale
variables on the performance scale variable was given together with their significance

levels.

* In the direct effect of Economic Instruments on the Performance Scale, the
product was insignificant (f=-.266; p>.05). According to this result, the hypothesis that the

Economic Instruments dimension affects the Performance Scale variable was rejected.

* In the direct effect of Psychological and Social Tools on the Performance Scale,
the product was found to be positive and significant (f=.560; p<.05). According to this
result, the hypothesis “Psychological and Social Tools dimension affects the Performance

Scale variable” was accepted.

* In the direct effect of Organizational and Managerial Tools on the Performance

Scale, the product was found to be positive and significant (f=.500; p<.05). According to
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this result, the hypothesis that “Organizational and Managerial Tools dimension affects the

Performance Scale variable” was accepted.

4. Conclusion, Discussion and Suggestions

For this study, we used the Motivation scale, which was developed based on the
article "Motivation and Creativity: Effects of Motivational Orientation on Creative
Writers" by Amabile (1985). This scale examines the main three dimensions of motivation:
economic tools, psychosocial tools, and organizational and managerial tools. Additionally,
Erdogan et al. (2011) utilized Kirkman and Rosen (1999) to assess the performance of
employees. A one-dimensional performance scale was developed by combining Fuentes,
Saez, and Montes (2004) and Rahman and Bullock (2004).

This study aimed to investigate the motivational factors that influence the
performance of health workers and their relationships. Several studies have examined the
relationship between motivation and performance, one of the variables examined in this
study. Therefore, this study will contribute to the literature, be original, and give a new
perspective to future studies in the field.

In our study, while making the motivational evaluation of health workers, we
evaluated the detailed sub-items and the economic, psycho-social, and organizational sub-
steps of motivation. We found that among these sub-units, psychosocial and organizational
motivators were effective on work performance, while economic motivator parameters

were not at the same level.

This was perhaps the most striking result we obtained in this study: Examining the
motivation and compassion fatigue status of healthcare workers, Kismir et al. found that
the wage factor was an important consideration in the development of compassion fatigue
(Kismir & irge, 2020). Similarly, according to Herzberg's theory, goals, and motivation to
achieve them determine extrinsic and intrinsic motivation (salary benefits, bonuses,
promotion, sponsored trips) because intrinsic motivation can serve as a motivational
reinforcement and extrinsic motivation can enhance career advancement (Alshmemri et al.,
2017). As a result, perceived job satisfaction can be determined by employee loyalty,
career opportunities within the organization, equality of opportunity, attitudes and
behaviors of officials towards employees' needs and problems, colleagues' behavior

towards each other, and job security. However, one of the main outputs of our study was to
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determine that economic motivators were the least effective factor on the job performance
of healthcare workers in a period that requires high dedication and sacrifice. In previous
studies conducted on health professionals, it has been reported that the Psychological and
Social Tools dimension affects the Performance Scale: Korkmazer et al. (2016) stated that
psychological entities, which are one of the development areas of positive organizational
behavior, are seen as a psychological resource that can support development and
performance at the personal level. Increasing the psychological presence levels of
healthcare workers can be effective in getting the desired efficiency from them and
increasing their performance (Korkmazer et al., 2016). The results of that study are similar
to the results of this study. The investigative group Kismir and Irge (2020) investigated the
effect of psychosocial status on job motivation with the opposite hypothesis, the effects of
burnout and emotional fatigue on work motivation (Kismir & irge, 2020). In their study,
there was no statistically significant relationship between the Compassion Fatigue Scale,
the Motivation Scale and the Job Satisfaction Scale, and it was determined that the
compassion fatigue of healthcare workers was at a parallel level with low motivation.
While social problems such as high patient demand and unfair approaches in promotion
systems come to the fore in public hospitals, organizational problems such as busy working
hours and economic problems such as low wages of health workers constitute a major
problems in private hospitals (Chang, 2003). According to the study of Giirkan and Duygu
(2021), who investigated the effect of the attitude of colleagues and team leaders on the
motivation and job performance of healthcare workers in the evaluation of the
Organizational and Managerial Tools dimension, it was determined that the perception of
ethical leadership among health professionals had a weak but significant effect on work
motivation (Giirkan & Duygu, 2021). Stress can also be reduced through good cooperation
between professionals, effective preventive measures and a positive attitude. The health
workers in this study were also motivated to cope with the epidemic by receiving adequate
information and support from hospitals. As a result, we state that psychosocial and
organizational factors, which are the most self-sacrificing occupational elements in society,
significantly affect the motivation of health workers. However, economic factors were

found to be the motivating subunit with the least impact on performance.
Study Limitations

The main limitation of our study is the relatively low number of survey participants.

Another important limitation is that the participant occupation and age distribution are not

30



I. SAYAN

homogeneous. However, we proved that the scales we use are valuable and valid with
confirmation analyses, reliability analyses and via path analysis using regression analysis.
Consequently, with the data of our study, we hope to make a valuable contribution to the

literature, especially on Turkish health workers and their motivation-performance levels.
Support Information: There was no support from any organization for this study.

Ethics Approval: All procedures performed in studies involving human

participants comply with the 1964 Helsinki Declaration and ethical standards.

Informed Consent Form: An informed consent form was obtained from all health
professionals participating in the study. Their motivation and behavior can significantly
affect health system performance. Organizations can improve the motivation and
performance of healthcare workers to provide more effective, efficient, and quality
healthcare. In addition, the health service provided by employees with high motivation and
performance can increase customer satisfaction. The healthcare industry manager should
be aware that healthcare providers are not always driven primarily by monetary rewards,
but that non-monetary rewards, such as career advancement and greater involvement in
decision-making, can have a greater impact on performance. To address this issue, we
suggest that the various performance-enhancing methods and strategies adopted by current
healthcare organizations should be reconsidered. Therefore, it is recommended that more
empirical research be carried out to strengthen the health system. Further studies should
focus on understanding the factors associated with motivation and performance

determinants.
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Abstract

In the interim, e-HRM (Electronic Human Resource Management) has become a widespread management
practise. e-HRM is clearly based on the belief that it will lead to a variety of benefits, including cost savings,
increased efficiency, higher levels of quality control, and even a greater strategic role for human resources
inside the company. Research is expected to give a general understanding of the repercussions of e-HRM in
order to help practitioners in making decisions. A description model could provide a detailed classification of
current and potential consequence concepts, and the corresponding categories could be described, contrasted,
and essentially assessed. This should be useful as a starting point for thinking about the concept of
consequences. Furthermore, the classification provides general criteria for selecting a conceptualisation in
future endeavours, as well as recognising and classifying concepts from previous outcome research. As a
result, the focus of this study is on how to properly conceptualise the effects of e-HRM. This may be
accomplished by first outlining a classification strategy for consequence notions. A second goal of the work is
to find previously unrecognised ideas based on the classification process. e-HRM research and practise are
studied in light of this unique notion of repercussions, which has been used in information system capabilities.

Keywords: Electronic HRM; e-HRM Outcomes; Human Resources Information System; HRIS.

E-IKY'nin Etkisi: Bir Siniflandirma, Degerlendirme ve Oneri
0z

Bu siire zarfinda, e-HRM (Elektronik Insan Kaynaklari Yonetimi), yaygin bir yonetim uygulamas: haline
gelmigstir. e-HRM, maliyet tasarrufu, artan verimlilik, daha yiiksek kalite kontrol seviyeleri ve hatta sirket
icinde Insan Kaynaklar: icin daha biiyiik bir stratejik rol dahil olmak iizere cesitli faydalar saglayacag
inancina dayanmaktadir. Arastirma kapsaminda, uygulayicilarin kararlarint vermede yardimci olmak
amaciyla e-HRM'nin sonuglart iizerinde genel bir anlayis saglanmasi beklenmektedir. Bir tanim modell,
mevcut ve potansiyel sonug kavramlarmin ayrintili bir siniflandirmasini saglayabilir ve ilgili kategorileri
tammlayabilir, karsilastirabilir ve temelde degerlendirebilir. Bu, sonuglar kavramini diisiinmeye baslama
noktasi olarak faydali olmalidir. Ayrica, gelecekteki ¢abalarda bir kavramlastirma secerken genel kriterler
saglar ve énceki sonug aragtirmalarindan kavramlari tanimaya ve siniflandirmaya yardimct olur. Bu nedenle,
bu ¢alismanin odak noktasi, e-HRM'nin etkilerinin nasil uygun bir sekilde kavramlastirilacagidir. Bu, sonug
kavramlart i¢in bir smmiflandirma stratejisi belirleyerek basarilabilecegi gibi, siniflandirma siirecine dayal
olarak daha dnce tammmamus fikirleri bulmak da ¢alismamin ikinci bir amacidir. Hali hazirda bilgi
sistemlerinde kullanilan bu benzersiz sonu¢ kavrami 15181mda e-HRM arastirmast ve uygulamast
incelenmektedir.

Anahtar Kelimeler: Elektronik IKY, e-IKY Ciktilari, Insan Kaynaklar: Bilgi Sistemi, IKBS
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Introduction

Internet advancements in recent years have increased the usage of computerised
Human Resource Management systems. To put it another way, e-HRM is the process of
utilising information technologies (IS) for both networking and assisting employees as they
carry out their day-to-day HR responsibilities (Bondarouk et al., 2017; Marler & Parry, 2016;
Shahreki et al., 2019). Human resources consultants' studies show that the number of
organisations using e-HRM and the level of its implementation both continue to grow
(Myllymaki, 2021; Njoku & Ebie, 2015). E-HRM is now a prevalent practise in many
organisations, according to several practitioner reports (Schalk et al., 2013; Shahreki, 2019a;
Strohmeier & Kabst, 2014). E-HRM is widely used because many organisations believe it
will have a good impact on a variety of aspects of their businesses. Many of these involve
cost savings and efficiency gains as well as a more strategic role for HR in the company
(Kataoka et al., 2019; Oehlhorn et al., 2020). In general, e-HRM consequences refer to any
events that occur as a result of the usage of IS in HRM, whether they are positive or negative.
For this reason, research is being asked to explore the real-world effects of e-HRM in order
to help practitioners with their various implementation and application options. Research for
a long time depended on orthodoxies taken for granted and self-evident to conceptualise the
effects of their work.

As a result, the topic of consequences was rarely examined in depth. Bondarouk et
al. (2017) and Shahreki et al. (2022a) have both produced empirical results that have been
widely criticised for their infamous inconsistency. When it comes to e-effects, HRM's future
study should question assumptions rather than just depend on established orthodoxies. As a
result, the focus of this study is on how to properly conceptualise the effects of e-HRM. As
a first step, a classification framework is presented that allows for the systematic
classification of consequence concepts, which builds on and refines prior work. There is also
some discussion of the major categories of notion. Secondly, based on the classification, the
study seeks to recreate the frequently latent notions in prior research on the repercussions of
IS in HRM. There is no intention to do a typical evaluation of the results about the
repercussions of e-HRM. A definition of consequences is suggested in the third part, and the
implications for e-HRM research and practise are discussed.
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1. Classification

Various theories on the effects of IS have been developed over the course of more
than 50 years of research. Research on the effects of e-HRM can benefit from a general
classification of concepts rather than a comprehensive list of all possible concepts. As a

result, a classification is derived in this part, and its key categories are then discussed.
1.1. Creation of a Classification

Theoretical and conceptual work, as well as more recent discussions of IS
consequences, have helped to clarify some of the more fundamental aspects of concepts. As
a result, diverse conceptions of consequences may be characterised by their origins,
explanations, divergence, dynamic development, (un)predictability, (un)desirability,
manageable, and researchable characteristics. As a result, these eight linked characteristics
have been briefly presented. First and foremost, the source of repercussions refers to the
person or persons responsible for initiating the change. Due to the diversity of opinions, this
is an important consideration when classifying ideas. As an illustration, although some
theories credit technology as the only source of inspiration, others place greater emphasis on
organisational efforts (Hatch, 2018). It’s the primary kind of explanation that's intimately
related to the purported cause of the phenomena, which is called the explanation of
consequences. Some notions are founded on causal explanations, while others are more
teleological in nature. A third key issue is whether or whether the notion enables and explains
contradictory outcomes, such as cutting costs in one organisation and raising expenses in
another. While some conceptions may give basic explanations for such divergences, others
are unable to do so and consider diverse results as contradictory and paradoxical in nature.
Repercussions can be differentiated based on whether or not they take into account the
dynamic change in consequences over time (Hanelt et. al., 2021). In contrast to certain
conceptions, others imply long-term implications that are irreversible. As a further
distinction, ideas can also be characterised by their ability to acknowledge and explain
undesirable outcomes and unexpected outcomes (Hillmann & Guenther, 2021). Even if the
repercussions of a notion are fully explained and even predicted, it may still be difficult to
understand and explain the undesirable and unforeseen outcomes. In addition, it is important
to consider the manageability of outcomes. While some theories hold that the outcomes are
predetermined and hence cannot be influenced by managerial actions, other theories hold
that managers may, at the very least, have some say in how the outcomes unfold, and as a

result, can devise strategies for dealing with undesirable outcomes. Finally, the concept's
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researchability in empirical research is referred to as its researchability in consequences.
While some concepts allow for simple empirical study approaches, others face considerable

challenges.

A key classification potential is apparent from the above-described elements, notably
the postulated origin and the accompanying sort of explanation. While there are theories that
place the blame squarely on human activity, there are others that place the blame squarely
on conventional causes. The opposite extreme is a belief in a teleological explanation in
which human choice and subsequent action are seen as the source of all observed effects.
There is little doubt that this dichotomous character of conceptions relates to the well-
established dichotomy between deterministic and voluntaristic methods in organisational
research (De Keyser, 2021). Preceding external events are presumed to be causally
determinative in deterministic methods, leading to the conclusion that there is no such thing
as free will in human beings. Since people may be self-directed agents, voluntaristic methods
emphasise their freedom of choice. Deterministic principles, when applied to the concept of
consequences, assert that technological impacts dictate organisations. Decisive techniques
presume that technology is solely responsible for all outcomes. Voluntarism, on the other
hand, holds that human beings are the ones who actually cause the outcomes. Voluntarism
Is a word given to perspectives that believe that outcomes are the result of human activity
and volition. Here we can see that there are two primary categories of organisational analysis
based on these established categories: deterministic and voluntary ideas of consequences.
As a result, the perspectives of rigorous determinism and stringent voluntarism are
diametrically opposed and hold that the outcomes of events may be attributed solely to
technology or to people. Moderate methods, on the other hand, strike a middle ground
between the two extremes, combining the best of both worlds. Four basic kinds of notions
of consequences emerge when stringent and moderate forms of determinism and voluntarism

are distinguished, and they are addressed in relation to the above-described elements.
1.2. Debate on Classification
1.2.1. Complete Predeterminism

In terms of IT ramifications, the earliest and most prominent idea is that of strict
technical determinism, which is sometimes known as the "technology is essential”
(Brynjolfsson, 1994; Doolin, 1998; Saleh et. al., 2022). Strict determinism, as described

above, sees technology as the exclusive source of consequences. A consequence is a direct
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result of the information systems used. Consequently, information systems and their
repercussions create a chain of causation. According to this view, the only explanation for
the occurrence and nature of effects is due to technological advancements. As a result,
absolute determinism fails to account for the well-known divergences in outcomes that are
inherent to the theory of causality. Consequences that are inconsistent with rigorous
determinism must be seen as contradictory and paradoxical. Consequences should also be
long-lasting, as they should persist for as long as the underlying cause persists. To put it
another way, there should be no dynamic alterations to the outcomes according to rigorous
determinism. However, strict determinism is compatible with undesirable implications, such
as time-consuming and expensive data management. The repercussions may also be
unforeseen by the organisation, especially if this is the first time it has happened. However,
the continued application should lead to an understanding of all possible outcomes. No
matter how hard we try, we cannot control the outcomes of our actions since they are already
set in stone. In the end, organisations must accept the consequences as they are, even if some
of them are beneficial and some of them aren't. Last but not least, the simple explanation
provided by rigorous determinism is congruent with common sense and allows researchers
to conduct empirical studies using technology as a cause and its effects as a consequence.
Although this ease of researchability may seem like a benefit, it's not clear if it's worth the
effort. Strict determinism should be considered as a simple idea that is experimentally
substantially questioned, if it has not already been rejected, given the recurrent and obvious
divergences in consequence research (Ashurst et al., 2008, Chege et al., 2020; Heslina &
Syahruni, 2021; Lei et al., 2021; Ratna & Kaur, 2016; Sahay & Walsham, 2017).

1.2.2. Slight Determinism

It is possible that moderate determinism, which is also known as the "a contingency
plan" (Lai, 2017; Rai & Selnes, 2019; Van Grembergen & De Haes, 2007), is the best way
to think about the idea of consequences. According to mild determinism, technological
innovation is the primary source of the outcomes that are generated. There are also more
dependent elements that may be moderating and interfering with IT's impact, according to
the assumption (Dearing & Cox, 2018; Shahzad et al., 2019; Shin et al., 2022; Yoo et al.,
2012; Zhang et al., 2022). The explanation presented is still one of causation, but it adds
contingent variables to the mono-causal explanation of rigid determinism. A "causal
inconsistency" explanation can be used to describe this type of explanation. As the primary

driving force behind its creation, mild determinism may accommodate and explain the
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emergence of unexpected outcomes. Many subcategories may be identified while discussing
the assumed contingent elements, yet at the same time these subcategories can be merged.
One of the first subcategories focuses on contextual elements like the size of the
organisation, the need for highly-skilled workers or the industry type, among many others
(Aliee & Oviesi, 2020; Bresnahan et al., 2002, Brynjolfsson & Hitt, 2000; Hamidi, 2016;
Mirsalari, 2021; Orlikowski & Baroudi, 1991; Strong & Volkoff, 2010; Wixom & Todd,
2005). When these aspects are taken into account, IT may have a wide range of effects on
people. To offer a simple example, the size of an organisation may have a significant impact
on the cost of a project. Some e-recruiting systems can benefit from economies of scale when
used in large organisations, but they cannot take advantage of these savings when used in

smaller ones, resulting in higher expenses.

An additional category emphasises that technology itself may be responsible for a
wide range of outcomes (Bardoel & Drago, 2016; Heslina & Syahruni, 2021; Lei et al., 2021;
Oehlhorn et al., 2020; Saradha & Patrick, 2011; Sadeghi et al., 2018). IT is no longer viewed
as a single, homogeneous collection of information systems but instead is split down into a
variety of subsystems. A range of various systems, each with a different set of outcomes that
are determined by a range of different causes, is the core difference between the two. Human
use of technology might be classified as the primary contingent component in a third
conceivable subcategory. In this case, the causes of consequences are attributed to the
specific way in which a system is used. For example, if an employee self-service system is
used properly, it can save expenses, however if it is misused, it can raise costs. Because
human behaviour is commonly seen as both free and deliberate in this view, it blurs the
boundary between moderate determinism and moderate voluntarism. Although there may be
certain cases when it is impossible to categorise specific notions in this subcategory, there is
a common rule of thumb that a specific notion is either somewhat determined or moderately
voluntary if human contributions predominate. Although this third subcategory combines
technology and human contributions, it serves as an intermediary between determinism and
voluntarism, proving that they are both end ends of a continuum. Moderate determinism can
explain unexpected and undesirable outcomes as well as varied outcomes. The type of
assumed contingent elements has a significant impact on the manageability of the
consequences. It's difficult to change a company's size overnight, but you can modify how
poorly information systems are utilised by providing appropriate training. In other words,

the ability to control the alleged dependent circumstances has a significant bearing on
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whether or not the repercussions can be managed effectively. A moderate deterministic
approach to research is more difficult to conduct than a rigorous deterministic one because
of the need to examine the extra moderating effects of many dependent circumstances. When
several subcategories are taken into account, the moderate determinism gives a more

complicated but also more relevant understanding of outcomes.
1.2.3. Purely Voluntary

Peppard (2020) and Baptista et al. (2010) used the term "organisational necessity"
to describe a third conceptual category in which individuals or organisations are fully
accountable for the outcomes of their actions. In this approach, technology is viewed as fully
the result of continuing human action and may thus be intentionally created, integrated and
utilised in order to accomplish (nearly) any organisational purpose. Organizational goals and
subsequent actions drive the outcomes, which are then mediated by technology. The
presented explanation seems to be teleological since it is revealed to be the product of
deliberate activity. Simply put, stringent voluntarism provides a clear explanation for how
organisations' aims change, and therefore, so does the implementation and application of
Information Systems (IS). If you want to decentralise HRM, for example, you'll need an IT
strategy that supports that goal, and the same goes for the other way around. In addition, this
explains the possibility of dynamic changes in outcomes over time. If the goals of an
organisation change, so will the consequences. Strict voluntarism sees IT as a versatile
solution, if not a panacea, at this stage. It is impossible to defend any unanticipated or worse,
unwanted outcome of IT when strict voluntarism assumes an almost limitless management
of repercussions. The first step in doing research is to understand the motivational structures
of the study participants and then link them to the creation, execution, application, and the
resultant outcomes. As a result, it is expected that the study designs would be rather intricate
and thorough. The major flaw of rigorous voluntarism is its naivete about technology. An
unduly simplified and optimistic perspective of information technology and its repercussions
is presented by pure voluntarism, which is not a universal measure that can generate any

desired result.
1.2.4. Low Levels of VVolunteerism

In light of the aforementioned issues, a more refined form of voluntarism falls under
the category of moderate voluntarism, which falls under the idea of consequences. For the
most part, moderate voluntarism still attributes the majority of effects to the decisions and
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actions of organisations. In addition, there are a number of other elements at play. Two key
subgroups of moderate voluntarism may be defined based on the kind of these components.
Both of these subcategories represent the possibility of varying and dynamic outcomes, some
of which may be undesirable or unexpected. It's a first sub-category that recognises the
importance of interplay between competing interests. The stringent voluntarism of rigorous
voluntarism cannot simply impose human purpose since it is sometimes in conflict with other
human intents. As a result, organisations don't demonstrate a ‘unilateral will' but rather have
a variety of competing and perhaps conflicting purposes when it comes to using technology.
It follows that human interaction procedures of various types are held responsible for real
outcomes as a result of this subcategory (Chege et al., 2020; Heslina & Syahruni, 2021;
Oehlhorn et al., 2020; Rai & Selnes, 2019; Shahreki et al., 2020; Wamba et al., 2017). A
simple illustration would be the existence of conflicting interests between management and
end users. Technology may help senior management save money by lowering the number of
HR employees, but HR workers have a strong desire to keep their workspaces in good shape.
Complex interactions will ensue as a result of the application of matching technologies.
Lower-level managers will try to impose downsizing, but HR staff will fight back in many
different ways, including by "creating" new critical duties like data upkeep or destroying
rationalisation opportunities. The effects on HR headcount will vary depending on the
specifics of each step in the process, and they may also evolve over time. Because of the
intricacy of these processes unwanted and unanticipated outcomes are included in this

explanation as well. Dynamic changes throughout time are also conceivable.

The limitations and capacities of technology are viewed as a thwarting of human will
in a second class. Consequently, it is vital to take into account technology potential and
restrictions, as well as human intents and use activities, in order to understand the
implications. To a certain extent, it is expected that technology can play a different function
and trigger a variety of potential developments (Bol et al., 2009; Kleis et al., 2012; Lai, 2017;
Sabherwal & Jeyaraj, 2015; Virdyananto et al., 2016; Sarwar et al., 2022). When these
possibilities are put to use in a certain way, real changes begin to take place. Because this
spectrum of possible modifications is so wide, the actual implications may be quite different.
In addition, the exposed repercussions will alter as the type of consumption varies over time.
As a result of improper and unanticipated use, there may be unwanted and unexpected
repercussions. This appears to be a subclass of the moderate determinism's third subcategory.

There is a movement from free-floating notions to more moderately predictable ones
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depending on the importance given to technology. Moderate voluntarism is defined by the
fact that technology restricts the actual use and its repercussions, but still allows
organisations to make their own decisions. To summarise, repercussions in moderate
voluntarism are blamed on human limitations in decision-making power. The offered
explanation has a teleological element since it is based mostly on deliberate activity. When
it comes to dealing with the repercussions, the requirement of exerting some control over
them becomes apparent. Unstable, undesirable, and unanticipated outcomes may result from
the use of a resource for many different, dynamic uses. Management may want to use a more
systematic approach to influencing the outcomes of their employees' actions, such as through
rewards and training. Nuanced and dynamic human-technological interactions necessitate a
great deal of complex and detailed empirical investigation. A continuum of voluntarism vs
determinism is a valuable tool for categorising conceptions of outcomes. However, since
determinism and voluntarism are the two extremes on a continuum, there are some middle
categories that overlap. Although while the majority of conceptions may be definitely
categorised into one of two categories: determinism or voluntarism. It is possible to connect
the two moderate categories and their hybrid concepts. Repercussions can be mapped using
the four categories provided, regardless of whether they are current or not. Generally
speaking, the stricter categories are easier to understand, but they also tend to be weaker.
They are not recommended for e-HRM study because of their different flaws. There is more
possibility for study in e-HRM in intermediate categories, which provide more complicated

but also richer conceptions of implications.
2. Re-Evaluate

There has been little research on the effects of information technology on HRM, even
though it has been a pioneer in the use of technology. A large body of conceptual and
empirical study that directly addresses the ramifications may be found in literature, even
though this is the case. The next part will examine how repercussions are conceptualised in
these research in light of the previously mentioned classification. This, however, is a
complex effort, because it is rarely explicitly addressed how to correctly conceptualise
repercussions. It is very common for the specific elements of ideas such as genesis,
divergence, or change in consequences to be overlooked. It is fairly uncommon for previous
study into consequences to be based on concepts that are difficult to deduce. Instead, it
appears that the various research is based on hidden assumptions about the ramifications of

their findings. It's also possible to identify various concepts by analysing the researched
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themes, study approaches and discussion of outcomes. There is a propensity toward
concealed determinism in some circumstances when the supposed origin and the type of
explanation of consequences can be deduced. For starters, terminology like "influences” or
"benefits” are used to describe study themes like technological "influences” or "benefits",
respectively. These words point to technology as the source of the effects that are occurring.
Using statistical approaches like as correlation and regression to look for relationships
between variables, empirical research designs reinforce this paradigm by seeing technology
as the independent variable and diverse results as the dependent variable. Deterministic
connections are often tested using these analytic approaches. In most cases, the most tangible
evidence for determinism may be found in the discussion of consequences. In many cases,
IT is represented as the sole or primary cause of the repercussions that may be complemented
by additional dependent elements. Although deterministic research may be identified and
classed accurately, studies with confusing and discordant backgrounds are equally common.

The topic of whether or not varied outcomes are to be expected is typically not raised,
maybe as a result of implicit determinism. Even if clearly diverse outcomes are discovered,
this feature is rarely addressed overtly. Again, it is possible to recover implicit divergences.
There is no reason for merely generalising this conclusion, as additional effects have not
been thoroughly studied. If we take into account how many studies have found contradictory
results from the use of information technology in the workplace, the hypothesis of
unidirectional effects in e-HRM considered to be unlikely. As an illustrative case, the one
shown above complies with the findings of the wider field of consequence research. e-HRM
is likely to have similar, if not diametrically opposed, outcomes. Studies that are easily
accessible don't appear to anticipate dynamic shifts in effects. Consequences will arise
immediately following the implementation of new technology and will remain in place, it is
tacitly believed. At the very least, no studies have been conducted to test for changes in
effects over time using a longitudinal empirical design, which would account for dynamic
changes. There are no results that show dynamic shift in repercussions since they haven't
been expressly addressed. Unexpected and undesirable effects are, on sometimes, discussed.
Most often these characteristics are at least briefly discussed in the event that empirical
research show unexpected and/or undesirable results. In e-recruiting, for example, the
attractiveness of a website's design has little impact on the number of applicants it attracts.
Undesired outcomes include, for example, a rise in the number of candidates but a drop in

their quality in electronic recruitment. E-unanticipated HRM's and unwanted repercussions
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have not yet been thoroughly studied, although at least some of these issues have been

acknowledged in prior study.

Implicit determinism is incompatible with consequences' manageability, hence the
question of how to influence outcomes, such as invoking desired or avoided outcomes, is
not addressed. The general success of information systems might, on occasion, be attributed
to diverse implementation measures. Measures such as user training have been proven to
support the overall success of IT in HRM, for instance. As a result, it can be concluded that
the repercussions are ‘controllable' to some extent. There is no comprehensive and
systematic evaluation of controllability. For this reason, there isn't much study on the subject
of repercussions' researchability since the concepts that underlie them remain implicit.
Especially in empirical research, research design and technique are of course described in
generic terms. To summarise, past evidence demonstrates a lack of awareness of the situation
since the idea of repercussions is not explicitly explored. The idea of consequences, on the
other hand, is very important since it dictates the appropriate questions to ask, the viable
designs to use, and the probable outcomes of any consequences study. Strict determinists,
on the other hand, are unlikely to look into the possibility of actively controlling the
repercussions of their actions, which might have a significant impact on e-HRM practise. As
a result, future research must include an explicit idea of repercussions in order to eliminate

any ambiguity or inconsistency in the background assumptions.
3. Recommendation

The next part aims to provide a clear and rigorous idea of repercussions based on the
foregoing classification and review, which may direct future research efforts and future
practical concerns. It does so by bringing back, expanding and developing past work on the
consequences that highlighted the varied and dependent nature of the effects on the usage of
information systems possibilities (Aydiner et al., 2019; Esangbedo et al., 2021; Gopinathan
& Raman, 2016; Kavanagh & Johnson, 2017; Oehlhorn et al., 2020; Pacauskas & Rajala,
2017; Shahreki, 2019b; Tummers et al., 2019). According to the proposed notion,
organisations might use technology in a different way to achieve their goals. Here, effects
are seen as capabilities rather than as a result of an action. To illustrate the moderate
voluntarism category, the following notion is required to exhibit the basic explanatory

pattern but provides some improvements and specifics.
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3.1. The Source of the Outcomes

Conceptually, the notion integrates technological possibilities as well as
organisational utilisation in order to explain the occurrence of effects while also making
reference to both plausible causes of outcomes concurrently. A spectrum of possible uses for
a particular information system is posited, with varying levels of intensity, intent, and skill
among many other factors to consider when deciding how to use it. As a result of this wide
range of possible applications, it is clear that results are not predetermined. To put it another
way, there are generally spectrum of possible outcomes for each consequence dimension.
Therefore, organisations' role in causing consequences is to select from among a variety of
alternative uses and, as a result, to bring about a certain set of consequences. An Enterprise
Resource Planning (ERP) system, for example, may be utilised to automate all operational
HR functions. This might lead to a reduction in HR staff. In fact, if utilised as a foundation
for a comprehensive strategy HRM (Amberg & McGaughey, 2019; Delery & Roumpi, 2017;
Kataoka et al., 2019; Kramar, 2014; Marler & Parry, 2016; Shahreki et al., 2022b), the
number of employees may stay the same or even go up in the long run. There are a wide
range of possible outcomes for the HR department's headcount as a result of using the ERP
system under consideration. It is therefore possible to apply these spectra to all possible
outcomes of an information system. As a result, a particular use of a system is likely to result
in a huge number of unintended effects. As a result, diverse effects might be interconnected
inside these bundles. Some e-learning systems have the ability to affect the cost and quality
of learning, for example. If the system in issue is viewed individually, it has the ability to
both cut training costs and improve training quality, if implemented correctly. However,
when the expenses and quality of training are taken into account, there may be a trade-off.
As a result, cost-cutting measures may hinder quality-improvement measures from being
fully utilised, and vice versa. Result spectra differ inside and between distinct information
system types, in addition to their interconnectedness. It is for this reason that the outcome
spectrums supplied by various ERP systems may differ. Moreover, ERP systems have
distinct consequences compared to other information systems, such as e-learning systems.
To summarise: e-HRM outcomes can be explained in part by the unique use of available
technical resources by an organisation's management. Moderate voluntarism is the

appropriate label for this notion since it requires just a minimal amount of human freedom.
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3.2. Description of Outcomes

Information systems are used by individuals and organisations to achieve some of
their objectives. As a result, information systems are viewed as a tool for achieving a certain
end goal. Individuals and organisations also have restricted options when it comes to the
type of information system they may use and the manner in which they can utilise it. There
are consequences, but they're not the result of something that happened. This shows that the
concept's explanation is clearly teleological rather than causal.

3.3. Differences in Outcomes

Moderate voluntarism's inconsistent outcomes can be understood and explained
through the use of IS, as defined by this notion. As indicated above, the ability to select from
a wide range of available options is often accountable for a wide range of outcomes. Though
the notion of IT capabilities is a good starting point, it may be utilised to further explain the
differences between the two approaches. When it comes to information systems, there are a
number of ways in which they differ from one another. An initial explanation for the diverse
outcomes can be found in these differences. It is also feasible to indicate the many uses that
can lead to a variety of different outcomes. When it comes to the wide range of conceivable
uses, we may expect a wide range of possible results, such as higher and lower pricing,
central and decentralised organisation, and so on. By referencing unambiguous limits, the
notion eliminates arbitrariness. There is, of course, no way to predict the consequences of
even the most widely used information systems. An example of an administrative HR
expenditure reduction tool is a pay roll system, but there is a set bottom limit that cannot be
exceeded by any form of utilisation. It is not necessary for all of the outcomes of a particular
information system to have extremely broad spectra. As a result, within a set of outcomes,
there may be only a limited range of possibilities for change. Divergent but not arbitrary

outcomes are possible using the idea of utilised IT capabilities.
3.4. Dynamic Modification of the Outcomes

A key benefit of the proposed theory is that it can account for variations in
consequences over time. Technological effects are unaffected when the underlying
information system does not change. However, the organisational contribution to
consequences, for example the kind of usage, might fluctuate. Changes in the way potential
is used will naturally lead to changes in the outcomes that result from those changes. As an
example, the quality and timeliness of HR data may increase soon following the installation
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of an employee self-service system due to employee training efforts. The quality and
timeliness of the data may degrade if employees lose interest in the system over time, making
the system even less reliable. Unmodified information systems' potential for use remains

constant across time, but actual use and the implications of that use may not be so constant.
3.5. Anticipated and Acceptable Outcomes

When the anticipated and acceptable outcomes are combined, a number of possible
combinations appear, each of which may be described using the idea of employed IS
capabilities. Consequences may be sought and expected in many cases. A payroll system's
expected outcomes, such as reduced costs and increased speed, can be predicted in advance
of implementation. The primary objective for implementing information systems is to
achieve these kinds of anticipated and desired outcomes. However, there may be unintended
and unwanted outcomes. Unexpected repercussions can have a variety of causes, the most
common of which being the complexity of the resultant bundles. Despite the fact that some
of the obvious implications of a bundle may be foreseen, further unintended repercussions
may be difficult to predict. As an example, a trade-off between the quality and expense of
training might lead to unanticipated outcomes. Unexpected repercussions can have both
positive and negative outcomes, depending on the situation. Unanticipated outcomes can
also be explained by the fact that there are three main types of usage. A first type of
unanticipated use is an abuse of the information system, which is often caused by a lack of
proper training. These misjudgements might vary from individual operational missteps to
major organisational miscalculations. This results in a wide range of unexpected and
undesirable effects. It is also possible for individual users to intentionally abuse the system,
resulting in a wide range of unforeseen uses. Intentional abuse can take many forms, ranging
from small-scale frauds like fabricating one's own attendance records in a self-service system
to outright sabotage like the introduction of computer viruses. If you use it this way, you'll
get unexpected and unwanted outcomes. When new and unexpected use options are
discovered by users, it expands the possible outcomes for the system. This is known as
"updating of systems", which is also known as "repetition” (Muller & Ulrich, 2013;
Pacauskas & Rajala, 2017; Pan et al., 2008; Bashir et al., 2020). When an employee portal's
forum function is used to illegally sell private goods, it's considered re-use. Unexpected re-
use, on the other hand, might lead to effects that were not intended in the first place. This
might be an unexpected but ultimately beneficial approach for managers and HR

professionals to use a particular information system if, for example, they communicate by
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utilising empty arrays of employee records. E-HRM is therefore an intentional measure in

organisations, but it will also have unintended and undesirable repercussions.
3.6. Outcomes That Are Simple to Manage

Although repercussions may be managed, the subject of the concept's practical
ramifications for practise is also addressed. An important result is that occurring favourable
consequences might be unstable over time and can convert into or come together with bad
consequences, given the fundamental role of real consequences for practise. As a result,
while the notion originally validates the requirement of "controlling outcomes," it does not
justify the actual viability or effectiveness of such a strategy. Certain fundamental steps
might be given nonetheless. Any e-HRM initiative should start with a clear understanding
of the intended and undesirable outcomes that might result. In order to avoid unintentional
modifications, companies should be aware that e-HRM deployment may result in significant
alterations. Accordingly, two broad starting points for managing consequences are to
influence the information system's capabilities and to influence its use. To begin with,
information systems development or acquisition should be tightly linked to consequences by
estimating probable outcomes and measuring the degree of compliance with planned
outcomes. The technological implementation procedures should also aim to achieve the
intended results by eliminating abuse chances as much as feasible. In addition, the second
factor must be taken into account and the specific use of systems influenced. For this reason,
it is essential that organisations utilize their information systems strategically and with an
eye toward getting the desired results rather of just relying on the technology to do the work
for them. The goals of an information system should be clearly communicated to users
during first training. It is important to illustrate how to use the information system for these
purposes, rather than merely offering features and instructions for the program. In order to
accomplish the intended outcomes, a continual monitoring of usage and the resultant
repercussions and the related real-time actions are required. Taking such steps can help you
achieve your goals while also keeping you safe from any unintended effects. Consequence
management of e-HRM initiatives is proposed here, and two main beginning points are
outlined in the presentation. Future studies should, however, examine whether or not these

proposals are feasible and successful.
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3.7. How Outcomes Can Be Studied

Lastly, examining the concept's researchability reveals ramifications for the future.
When compared to earlier implicit methodologies, the above-mentioned idea of consequence
research undoubtedly involves various challenges. It is at first difficult to explain the
occurrence because of the usage of the term "capabilities”. Research in the future should be
centred on complex networks of interconnected, dynamic, organisationally created
outcomes, rather than on single, simple causes. Not only does this make more explanations
necessary, but also relates to elusive concepts like "technology capabilities” and impossible
to forecast terms like "organisational utilisation”. According to Scheall (2015) and Di
Nuoscio (2018), the explanation is a "a description of the idea" that explains the
fundamentals but cannot forecast the precise consequences of individual information
systems utilised in particular organisations. Though important, empirical consequence
research is difficult to do in order to develop these requirements. Future research should
begin by tracing the whole chain of events that led to a certain conclusion. In spite of
potential's elusiveness, the real potential-usage—consequences sequences should be the focus
of empirical investigation. However, instead of focusing on a single outcome, researchers
should look at the entire bundle of outcomes, and then analyse the data to see if there are any
relationships between the outcomes. In addition, it is necessary to take into account the
dynamic nature of effects. For this reason, long-term methods that clearly consider the
possibility of changing usage patterns over time and the resulting change in consequences
are once again warranted. Concerns may arise with study conclusions that are just
tautological, such as whether or not the use of web-based training would reduce, raise, or
not affect training expenses. Despite the fact that these propositions are self-evident, they
cannot be used as a guide for practitioners. Instead, the prevention of tautology can be
achieved by the study and analysis of probable usage consequences sequences. Conclusions
are something we should strive towards and are capable of achieving, such as "training
expenses will be reduced compared to not using the specified information system™ in future
study. This type of web-based training can and should be used consistently. Non-tautological
discoveries may be applied to practise, and this is clearly the case here. Consequences
research will undoubtedly become more complicated if the proposed approach of using IS
capabilities as consequences is adopted. Nevertheless, it would be strange to reject the notion
due to its complexity and keep simpler concepts that, while easier to explore, actually lead

to mistakes.
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4. Conclusion

It was the goal of this article to present a classification of information systems
repercussions in HRM, an evaluation, and a concrete recommendation. In the first place, a
detailed classification of current and potential consequence concepts could be obtained from
a description model, and the corresponding categories could be described, contrasted, and
basically assessed. As a starting point for thinking about the notion of consequences, this
should be helpful. Additionally, the classification gives general criteria for picking a
conceptualisation in future endeavours, in addition to recognising and classifying concepts
from prior consequence research. Second, a general absence of clear conceptions of
repercussions in preceding research has been observed and, as a result, a low degree of
problem awareness has been revealed. Background conceptions appear to be vague and
discordant. Also, there was a hint of a latent determinism that might be observed in some
cases. A better understanding of the effects should be engendered in future studies as a result.
If you conceive about consequences as utilised IS, you may be able to explain previously
frustrating empirical phenomena like divergent or dynamically shifting consequences, which
are sometimes difficult to understand in terms of traditional concepts of consequences. Some
early proposals for systematically managing the effects of e-HRM might be given as a key
implication for practise. The results might have some ramifications for the direction of future
study. Despite the fact that these findings will likely complicate the respective duties of
practise and research, we expect that they will aid both in advocating basic implicit notions

and gaining a deeper knowledge of the repercussions of e-HRM.
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Tiirkiye’de Sivil Havacilik ve Orgiitsel Davrams Alanlarimin Birlikte Ele
Alindig1 Doktora Tezleri Uzerine Sistematik Bir Derleme

Emre GENCAY'

0z

Bu arastirmamin amaci, Tiirkive Yiiksek Ogretim Kurumu (YOK) Ulusal Tez Merkezi’'nde yer alan, sivil
havacilik ve orgiitsel davranis alanlarini birlikte ele alinip ¢alisma konusu yapilmis ve ulasilabilinmis toplam
11 doktora tezinin, tiir, konu dlgiitleri yayimlandiklar: anabilim dali, sene, danisman unvanlari ve kurum
acgisindan durumlarini ortaya koymaktir. Mevcut aragtirma, sistematik derlemeyi esas alan, nitel bir arastirma
olarak tasarlanmigtir. S6z konusu arastirmanin gerek sivil havacilik ve orgiitsel davranis alanlarin birlikte
ele alan doktora tezlerinin kapsami hakkindaki genel durumun ortaya konmasi bakimindan, gerekse séz konusu
alanlar baglaminda eksiklik olarak gériilebilecek ve ¢alisilabilecek konularin tespit edilmesi bakimindan
literatiire ve yapilacak yeni aragtirmalara katk: yapacagi ongériilmektedir.

Anahtar Kelimeler: Sivil Havacilik, Orgiitsel Davranis, Sistematik Derleme

A Systematic Review of Doctoral Dissertations on Civil Aviation and
Organizational Behavior in Turkey

Abstract

The aim of this study is to reveal the status of a total of 11 doctoral dissertations in the National Thesis Center
of the Council of Higher Education (YOK) in terms of type, subject criteria, department, year, supervisor titles
and institution. The present study is designed as a qualitative research based on systematic review. It is
foreseen that this research will contribute to the literature and new researches to be conducted both in terms
of revealing the general situation about the scope of doctoral theses that deal with the fields of civil aviation
and organizational behavior together, and in terms of identifying the subjects that can be seen as deficiencies
and can be studied in the context of these fields.

Keywords: Civil Aviation, Organizational Behavior, Systematic Review

Giris

Bilim, gerek deneyimli gerekse ilerlemeli bir siire¢ seklinde kabul edilsin, bilimsel
bilginin ortaya konmasinda daha evvel yapilmis caligmalarin biiyiik bir 6neminin oldugunu
ifade edebilmektedir. Dolayisi ile 6nceki ¢alismalarin takip edilmesi, degerlendirilmesi,
benzersiz olmasa da tekrar edilmesi bilimsel ¢alisma siireci bakimindan 6nemli bir isleve

sahip oldugu sdylenmektedir (Yilmaz, 2021, s. 1458). Bu baglamda derleme caligmalarla
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birlikte baz1 arastirmacilarin 6nceki c¢alismalar1 sadece izlemediklerini ayn1 zamanda bu
caligmalar1 detayli bir sekilde analiz edip bulgularini ortaya koydugunu soylemek
miimkiindiir. Bu baglamdaki analizler, ortaya konulan arastirmalar karsilastirmak, yeni
arastirmalar ortaya koymak, alanda en fazla analiz edilen konular1 veya hi¢ analiz edilmemis
konulart tespit etmek, s6z konusu konularin donem igerisinde ne sekilde doniistiigiinii ortaya

koymak adina 6nem arz etmektedir (Almaz, 2020, s. 18).

Derleme calismalarina dair literatiire bakildiginda bu ¢alismalarin sistematik
derleme, geleneksel derleme ve meta analiz olmak tizere {i¢ farkli sekilde ortaya konuldugu
goriilmektedir.  Sistematik Derleme, herhangi bir konuda ortaya konulmus arastirma
sorusuna cevap vermek adina, tespit edilmis dlciitlere uygun bir sekilde ayni konular tizerine
calisilmis aragtirmalarin sistemli ve yan tutmadan taranmasi, ulasilan arastirmalarin
gecerliginin degerlendirilmesi ve sentezlenerek biitiinlestirilmesi olarak ifade edilmektedir
(Cinar, 2021, s. 310). Sistematik bir inceleme, dnceden tanimlanmis bir arastirma sorusunu
yanitlamak i¢in kanitlar1 bir araya getirmeyi amaclar ve tanimlanan inceleme sorusuyla ilgili
tiim birincil arastirmalarin tanimlanmasini, bu aragtirmalarin elestirel degerlendirmesini ve

bulgularin sentezini igerir (Pollock ve Berge, 2018, s. 138).

Bununla beraber sistematik derlemeler ile gelecekte calisilmasi diisiiniilen konular,
literatiirdeki bosluklar ya da eksiklik alanlar1 da ortaya konulabildigi diisliniilmekle birlikte;
1yi bir derlemenin, cevabi merak edilen arastirma sorusu adina mevcut tiim kanitlarin bir

arada olacagi benzersiz bir kaynak olacagi ifade edilmektedir (Cinar, 2021, s. 310).

Sistematik derlemeyi esas alarak yapilan bu arastirma ile Tirkiye Yiiksekogretim
Kurumu (YOK) Ulusal Tez Merkezi’nde, Sivil Havacilik ve Orgiitsel Davranis alanlarinin
birlikte ele alindigr ulasilabilen 11 doktora tezinin, tiir, konu dlgiitleri yayimlandiklar
anabilim dali, danigman unvani, sene ve kurum agisindan durumlarini ortaya koymak
hedeflenmektedir. S6z konusu hedef baglaminda ortaya konulan incelemenin Sivil Havacilik
ve Orgiitsel Davranis birlikte ele alindig1 literatiiriin genel durumu baglaminda katkida

bulunulmasi ve bundan sonra yapilabilecek aragtirmalara fikir vermesi beklenmektedir.
1. Arastirmanin Amaci

Mevcut ¢alisma, YOK Ulusal Tez Merkezi’nde var olan sivil havacilik ve rgiitsel
davranis alanlarinin birlikte ¢alisildig1 doktora tezlerinin sistematik bir sekilde derlenmesini

hedeflemektedir. Sistematik derleme arastirma metodu, arastirmaciya elestirel bir bakis agis1
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ile analiz yapma firsatin1 vermektedir. Bu sebeple mevcut hedef baglaminda, herhangi bir
konuyu ya da konular1 kapsayacak sekilde ¢ok sayida arastirmanin bulgularini toparlayan
sistematik derleme arastirma metodu terci edilerek, ilgili arastirmacinin elestirel bir bakis
acist ile analiz yapabilmesi amaglanmaktadir. S6z konusu amag dogrultusunda arastirmanin
veri kaynaklarini olustururken YOK Ulusal Tez Merkezi’nde 2023 Aralik ayina kadar olan
zaman diliminde ulasilmis sivil havacilik ve Orgiitsel davranis konulu doktora tezleri
tizerinden literatlir taramasi yapilmistir. Ayrica derleme ortaya koyma hedefiyle mevcut
konular segilirken, literatiirde sivil havacilik alam1 ¢alisanlarma yonelik yapilmis
aragtirmalarda eksik kalan oOrgiitsel davranis bashiklarinin tespitinin  yapilmasini
kolaylastirmak ve daha sonra yapilabilecek arastirmalara bu dogrultuda 1sik olabilmek

amagclanmaktadir.
2. Arastirmanin Kapsam

Arastirmanin kapsamina yonelik yapilan tarama dogrultusunda aragtirmanin evrenini
YOK Ulusal Tez Merkezi’nde sivil havacilik alaminm ele alindigi 25 doktora tezi
olusturmaktadir. Arastirmanin evreninden ulasilabilir(izinli) olan ve hem sivil havacilik hem
de orgiitsel davranis konusunu kapsayan 11 doktora tezi arastirmanin 6rneklemini meydana

getirmektedir.

S6z konusu ¢alismada, 6rneklem olarak bulunan doktora tezlerine erisime kapali
olmayan Tiirkiye Yiiksekogretim Kurumu (YOK) Ulusal Tez Merkezi'nden ulagilmis

olmasi sebebi ile etik izine ihtiya¢ duyulmamaktadir.
3. Arastirmanin Yontemi

Arastirma cercevesinde elde edilen veriler tanimlayici istatistikler ve grafikler
kullanilarak niteliksel formda raporlanmistir. Bu baglamda ortaya konulan veriler ile birlikte
sivil havacilik ve orgiitsel davranig alanlarinin birlikte ele alindig1 doktora tezlerin genel

durumu karsilagtirmali bir bigimde sunulmustur.

Arastirma yapilirken Tiirkiye Yiiksekogretim Kurumu (YOK) Ulusal Tez
Merkezi’nde sivil havacilik alaninda yapilmis biitlin doktora tezleri dosyalanmistir. Ayrica
s0z konusu doktora tezleri i¢inden igletme ve orgiitsel davranis konulari ile ilgili ulasilabilen
tezler dosyalanmigtir. Mevcut doktora tezleri tiir, konu dlgiitleri, yayimlandiklar1 anabilim
dali, danmisman akademik unvani, sene ve kurum acisindan incelenerek, s6z konusu

iceriklerin analizi ortaya konulmustur.
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3. Arastirmanin Bulgular

Arastirma oOlg¢iitleri kapsaminda ortaya konulan analiz sonuclar1 detayli bir bigimde

birbirini takip eden basliklar halinde sunulmustur.
3.1. Tezlerin Yillara Gore Tiir ve Dagilim

Arastirmaya konu olan biitiin tezlerin tiiri doktora seviyesidir. Tablo 1
incelendiginde Sivil Havacilik ve Orgiitsel Davranis alanlarmin birlikte ele alindig1 en ¢ok
doktora tezinin 2020 (ii¢ tane) oldugu goriilmektedir. 2020 yil1 disinda 2018, 2021 ve 2023
yillarinda ikiser tane, 2010 ve 2011 yillarinda ise birer tane olmak iizere toplamda on bir
doktora tezi oldugu goriilmektedir. S6z konusu arastirma sayisina erisime kapali olan
doktora tezleri dahil edilmemistir. Sivil Havacilik ve Orgiitsel Davranis alanlarimmn birlikte
ele alindig1 arastirmalarin yillara gore dagilimina bakildiginda, son yillarda bir artis
gdzlemlendigi goriilmektedir. Ozellikle 2018 yili ve sonrasma bakildiginda, s6z konusu

artisin daha net gozlemlendigini sdylemek miimkiindiir.

Tablo 1

Yillara Gore Doktora Tezlerinin Sayilart

Yil Say1
2010 1
2011 1
2018 2
2020 3
2021 2
2023 2

Toplam 11

3.2. Tezlerin Universitelere(Kurumlara) Gére Dagihm

Tablo 2 incelendiginde Sivil Havacilik ve Orgiitsel Davranis alanlarinin birlikte ele alindig1
doktora tezlerinin iiniversitelere gore dagilimlar1 gercevesinde bulgular yer almaktadir.
Mevcut tabloya bakildiginda s6z konusu alanlarin birlikte ¢alisildigr en fazla doktora tezinin
ikiser adet ile Beykent Universitesi, Istanbul Arel Universitesi ve Istanbul Gelisim
Universitesi’nde calisildign goriilmektedir. Mevcut alanlarm birlikte ¢ahisildigi diger

{iniversitelerin isimlerinin Cukurova Universitesi, Istanbul Universitesi, Istanbul Aydin
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Universitesi, Istanbul Medipol Universitesi ve Yildiz Teknik Universitesi oldugu; bu
tiniversitelerde s6z konusu alanlarin birlikte ¢alisildigi arastirma sayisinin ise birer adet

oldugu gozlemlenmektedir.

Tablo 2

Tezlerin Universitelere (Kurumlara) Gore Dagilimi

Universite Say1
Beykent Universitesi 2
Cukurova Universitesi 1
Istanbul Universitesi 1
Istanbul Arel Universitesi 2
Istanbul Aydin Universitesi 1
Istanbul Gelisim Universitesi 2
Istanbul Medipol Universitesi 1
Yildiz Teknik Universitesi 1
Toplam 11

3.3. Tezlerin Anabilim Dali Bazinda Dagilimlar:

Sivil Havacilik ve Orgiitsel Davranis alanlarinin birlikte ele alindig1 arastirmalara
bakildiginda s6z konusu doktora tezlerinin anabilim dali bazinda dagilimlarina gore (Tablo
3) biiyiik ¢ogunlugun Isletme Anabilim Dalinda (8 adet) ortaya kondugu gériilmektedir.
Isletme Anabilim dali disinda, Isletme Yonetimi ile Ydnetim ve Strateji anabilim dallarinda

da doktora tezlerine rastlanmaktadir.

Tablo 3

Tezlerin Anabilim Dallarina Gore Dagilimi

Anabilim Dah Say1
Isletme 8
Isletme Y&netimi 2
Yonetim ve Strateji 1
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3.4. Tiirlere Gore Tezlerin Konu Dagilimlar:

Konu dagilimmi ortaya koymak adina Sivil Havacilik ve Orgiitsel Davranis
alanlarinin birlikte ele alindig1 calismalar taranmais ve tespit edilen orgiitsel davranis konular1
tablo 4’de ortaya konmustur. Tablo 4 incelendiginde, sivil havacilik konusu ile birlikte en
fazla ele alinan orgiitsel davranis konularinin ‘performans orgiit kiiltlirii ve motivasyon’

konular1 oldugu goriilmektedir.

Tablo 4

Tezlerin Tiirlere Gére Dagilimi

Konu Say1
Orgiit Kiiltiirii 3
Performans
Toplumsal Kiiltiir
Motivasyon
Is Tatmini
Isten Ayrilma Niyeti
Orgiitsel Bagllik
Memnuniyet
Orgiitsel Destek
Orgiitsel Giiven
Kisilik Yapilar
Tutum
Sadakat
Entelektiiel Yeterlilik
Degisim
Orgiitsel Ceviklik

N T = = T = T T = N SENR N R S S N SN O R = 'e ))

s, aile, yasam ¢atigmasi

N
[op]

Toplam

Sivil Havacilik ve Orgiitsel Davranis alanlarinin birlikte ele alindign doktora
tezlerinde ‘performans’ konusunun 6 kere ele alindig1 goriiliirken; “6rgiit kiiltiirii” konusu 3,
‘motivasyon’ ve ‘memnuniyet’ konularinin ise 2’ser kez ele alindigi goriilmektedir. Ote

yandan ‘toplumsal kiiltiir, is tatmini, isten ayrilma niyeti, orgiitsel baglilik, orgiitsel destek,
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orgiitsel giiven, kisilik yapilari, tutum, sadakat, entelektiiel yeterlilik, degisim, orgiitsel
ceviklik, is-aile-yasam ¢atismasi1’ konular1 da 1’er kez ele alindig1 gézlemlenmektedir.

3.5. Damisman Unvanlarina Gore Tezlerin Dagilinm
Tablo 5

Tezlerin Danisman Unvanlarina Gére Dagilimi

Unvan Say1
Profesor Doktor 4
Dogent Doktor 4
Doktor Ogretim Uyesi 3
Toplam 11

Tablo 5, Sivil Havacilik ve Orgiitsel Davranis alanlarinin birlikte ele alindig1 doktora
tezlerinin danigman unvanlari dikkate alinarak ortaya konulmustur. Tablo incelendiginde en
cok sayida doktora tezinin 4’er adet ile Profesor Doktor ve Dogent Doktor unvanini hak
kazanmis akademisyenlerin danismanhg dogrultusunda yiiriitiildiigii goriilmektedir. Ote
yandan sdz konusu doktora tezleri incelendiginde Doktor Ogretim Uyesi unvanlarini hak

kazanmis danigman sayisinin ise 3 adet oldugu gézlemlenmektedir.
4. Sonug¢

Sistematik derlemeler, bilimsel bulgularin tutarlt olup olmadigin1 veya bulgularin
belirli alt gruplara goére Onemli Olglide degisip degismedigini ortaya koymaktadir
(Mulrow,1994, s. 597). Betimsel Ozellik tasiyan arastirmalar; nitel ¢6ziimlemelerdeki
verilerin 6zglin bi¢cimlerine bagli olarak, bireylerin ifade ettiklerinden, yazdiklarindan ve
belgelerin kapsamindan dogrudan alintilar seklinde, betimsel bir anlayisla verileri ortaya
koymaktadir (Engin, 2010, S. 57). Betimsel ¢aligmalarda s6z konusu durumun incelenmesi
hedeflenmektedir (Erdem, 2011, s. 147). Sistematik derlemeye dayali ve betimsel dzellikler
tastyan mevcut arastirma, Tiirkiye Yiiksek Ogretim Kurumu Ulusal Tez Merkezi’nde yer
alan, Sivil Havacilik ve Orgiitsel Davranis alanlarinin birlikte ele alindig1 11 adet doktora
tezinin tiir, yayimlandiklar1 yil, kurum, konu 6lgiitleri, anabilim dali ve danisman unvani
cercevesinde ozelliklerini ortaya koyma amacini tagimaktadir. Ulusal Tez Merkezi’nde Sivil
Havacilik alanmma dair yer alan toplamda 25 doktora tezinin literatiire kazandirildigi

gdzlemlenmistir. Sivil Havacilik ve Orgiitsel Davranis alanlarinin birlikte ¢alisildigi en ¢ok
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doktora tezinin 3 adet ile 2020 yilinda ortaya kondugu ve 6zellikle 2018 senesi ile birlikte
yukar1t dogru bir ivme kazandigi gozlemlenmektedir. S6z konusu iki alanin birlikte ele
alindig1 doktora tezlerinin kurumlar arasinda homojene yakin bir dagilim gosterdigi tespit
edilmistir. Ote yandan s6z konusu doktora tezlerinin anabilim dali bazinda dagilimlarmna
gore biiyiik cogunlugun Isletme Anabilim Dali’nda oldugu tespit edilmistir. Sivil havacilik
konusu ile birlikte en ¢ok ele alinan orgiitsel davranis konularinin ‘performans orgiit kiiltiirti
ve motivasyon’ konulari oldugu ortaya konmustur. Buna ek olarak en fazla sayida doktora
tezinin Profesér Doktor ve Dogent Doktor unvanina sahip akademisyenlerin danigmanligi

dogrultusunda yiiriitildigi tespit edilmistir.

Ortaya konulan gozlemlerle birlikte Ulusal Tez Merkezi ¢er¢evesinde olan doktora
tezlerinde birgok Orgiitsel Davranis konusunun Sivil Havacilik alan ile birlikte ele alindig
tespit edilmistir. Sivil Havacilik alaninin 6zelliklerinin uygun oldugu diisiincesiyle ¢ok daha
fazla cesitlilikte Orgiitsel Davranmis konusunun arastirma konusu olabilecegi
diisiiniilmektedir. Literatiirde, Sivil Havacilik ile Orgiitsel Davranis alanlarinin daha fazla
birlikte ele alinabilecegine dair ihtiya¢ oldugunu ifade etmek miimkiin olabilir. Bu ihtiyaci
gerek Sivil Havacilik gerekse Orgiitsel Davranis alanlarinda calisan akademisyenlerin

degerlendirmesi ve literatiire daha fazla katki saglanmasi 6nerilebilir.

S6z konusu aragtirmanin Sivil Havacilik ve Orgiitsel Davranis literatiirlerinin genel
durumu baglaminda belirli bir ¢ercevede katki saglamasi agisindan Onem arz ettigi
diisiintilerek yapildigini ifade etmek miimkiindiir. Son olarak mevcut derlemenin gelecekte
benzer arastirmalar1 ortaya koymay1 diisiinen arastirmacilara bir nebze de olsa yardimci

olabilmesi umulmaktadir.
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Studies: Steps Sequence and Explanation
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Abstract

Structural equation modeling (SEM) is one of the multivariate analyses that is used to test complicated
research models, which include several constructs that have a group of independent and dependent variables
with a series of hypothesized relations and associations between them. It starts with examining the collected
data by conducting a data screening analysis and descriptive statistics. The scale used to measure the variables
should be examined by conducting factor analysis (EFA & CFA) to make sure the data fits the research
measurement model and to assess the scale’s reliability, validity, and its level of fit to the collected data. The
analysis of multivariate assumption should be reviewed then path analysis can be done for hypotheses testing
and getting the final results. The final results have to be explained and interpreted based on the research’s
theoretical background and its literature foundation. This review paper explains these steps in detail for
quantitative analysis students and other researchers who have basic knowledge of statistics, using simple
words without diving deeply into statistics’ details and its related formulas.

Keywords: Structural equation modeling (SEM), Descriptive statistics, Factor analysis, Reliability & Validity,
Path analysis.

Sosyal ve Davranissal Bilimler I¢in Yapisal Esitlik Modellemesi (YEM):

Adimlar Dizisi ve Aciklamas:
0z
Yapisal FEsitlik Modellemesi (YEM), ¢esitli yapilart iceren karmasik arastirma modellerini test etmek icin
kullanilan bir¢ok degiskenli analiz yontemidir. Bu yontemde, bir grup bagimsiz ve bagiml degisken arasindaki
iliskiler varsayilan ve olgekleri belirli bir sekilde yapilandirimistir. Analiz, veri tarama analizi ve tanimlayici
istatistikler yiiriiterek toplanan verilerin incelenmesiyle baslar. Verilerin él¢iilmesi icin kullanilan olgek, faktor
analizi (EFA & DFA) yontemleri ile belirlenir ve verilerin arastirma 6lgme modeline uygunlugu, dlgegin
giivenilirligi, gecerliligi ve toplanan verilerle uyum diizeyi degerlendirilir. Cok degiskenli varsayimlarin
analizi gozden gecirilmelidir;, daha sonrasinda ise yol analizi yapilarak hipotezler test edilebilir ve nihai
sonuglara ulasilabilir. Sonuc¢lar aragtirmanin teorik altyapisi ve literatiir temeline dayali olarak agiklanlamali
ve yorumlanmalidiv. Bu makale, nicel analiz 6grencileri ve istatistik konusunda temel bilgiye sahip diger

aragtirmactilar i¢in, istatistigin ayrintilarina ve ilgili formiillerine girmeden basit kelimeler kullanarak bu
adimlart ayrintili olarak agiklamaktadir.

Anahtar Kelimeler: Yapisal Esitlik Modellemesi (YEM), Tanmimlayict istatistikler, Faktor analizi, Giivenilirlik
ve Gegerlilik, Yol analizi.
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Introduction

Both social and behavioral science is a field of study that is continuously developing.
Studying the relationships between different variables has become more complicated, as in
real life it is very rare to find only one variable affecting another variable, actually, there is
an unlimited number of variables affecting and affected by each other at the same time
(Joreskog & Sorbom, 1982). Each variable has a different role than the other, such as
independent, dependent, mediating, and moderating variables. They can also be first-order,
second-order, or control variables (Hair Jr et al., 2014). Studying different types of variables
and their relations with each other leads to results that reflect reality in a better way.

Due to the development of social and behavioral sciences, sophisticated advanced
theories have been developed to reflect the actual reality. Such theories need complex
research models that include multiple observed variables and multiple relationships, which
cannot be addressed with simple research models that have a limited number of variables,
that’s why advanced statistical models are developed such as Structural equation modeling

(SEM) (Joreskog & Sorbom, 1982; Schumacker & Lomax, 2010).

As same as any other type of analysis in SEM the collected data should be examined
and make sure that it fits the scale used to measure the variable, also the scale itself should
be tested to make sure that it is appropriate for the research model under investigation, then

the research hypotheses can be tested (Kline, 2011).

This paper targets quantitative analysis students and other researchers in social and
behavioral science who have basic knowledge of statistics. It discusses what SEM analysis
is in detail and shows how it can be conducted to analyze a research model related to social
and behavioral studies using simple words and examples without diving deeply into statistics
and its related formulas. It combines the needed information from books and other resources

in one place hoping to save time and effort.

It aims to explain the steps of conducting an SEM analysis and their sequence for
social and behavioral science studies and provides information about the purpose of each

step and its related outputs. These steps can be categorized into three categories:

1. Preliminary analysis, which is done before starting any analysis. It includes data

screening and descriptive statistics.
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2. Factor analysis, which can be considered as the starting point of SEM. It includes
Exploratory factor analysis (EFA), Confirmatory factor analysis (CFA), as well as

reliability and validity assessment.
3. Path analysis (with its related assumptions), which includes the hypotheses testing.
1. What is Structural Equation Modeling (SEM)

SEM is an advanced statistical model that is capable of testing and estimating
relationships among complicated research models (constructs) that include multiple
variables (Hair Jr et al., 2014; Weston, 2006). It provides a quantitative analysis of the
hypothesized research model created to address a phenomenon, this research model is
presented by a set of variables that define a certain construct and their relations with each
other (Schumacker & Lomax, 2010). It is used when a research model includes hypotheses
with a series of independent and dependent variables in a specific order, that needs a group
of multiple regression analyses to explain the relation and causal effects among them (Hair
Jretal., 2014; Joreskog & Sérbom, 1982).

Researchers who are planning to use SEM must have foundation knowledge in
statistical analysis such as correlation and regression (Schumacker & Lomax, 2010), they
also have to define their research model with its related relationships in advance, then by
using SEM they can test if the data they collected explain and reflect their research model or
not (Weston, 2006).

Byrne (2010), defined SEM as “a statistical method to analyze a structural theory that
explains some phenomenon, which represents a cause and effect (causal) process that creates
observations on several variables related to the phenomenon, using a confirmatory and
hypothesis testing approach”. It includes two components: The first component is the
measurement model, which is represented by the factor analysis, and the second component
is the structural model which is represented by path analysis or in other words advanced
multiple regression analysis (Hair Jr et al., 2014, Weston, 2006).

Byrne (2010) also, explained that there are two parts of the statistical analysis process
represented by SEM: The first part represents the series of structural equations such as
regression formulas, that are used to test the research cause and effect model, and the second
part represents the research structural relations that can be drawn or pictured as a figured

model that helps to present a quick understanding of the research model.
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According to Schumacker & Lomax (2010), the goal of SEM is “to determine the
extent to which the theoretical research model is supported by the sample data collected”. It
determines whether the data collected supports the research model in explaining the
phenomenon based on a certain theory or not, otherwise, if there is no such support from the
data collected, the research model can be modified or replaced and tested again.

Hair Jr et al. (2014), Byrne (2010) and Schumacker and Lomax (2010), explained
that SEM helps in improving the understanding of complicated relationships in a research
model by following scientific methods of testing the research model and its related
hypothesis, it steps ahead of other multivariate analyses due to several points:

1. It uses a confirmatory approach for the data analysis rather than an exploratory one,
and it helps in identifying the validity and reliability of the measurement tool (the
scale and its related survey questions).

2. It helps in calculating the measurement error and takes it into consideration when
presenting the final results.

3. It presents clearly, the latent variable (the variable which is measured) with its related
observed variables (survey questions) and the role of each observed variable in
measuring the latent one.

4. It helps in testing indirect effects such as a mediating effect, or moderating effect, it
also helps in testing the research model when some variables are controlled.

5. Finally, it helps in group comparison when examining the same model and collecting

the data from two different groups to compare.

On the other hand, according to Weston (2006), SEM is similar to other analyses
such as correlation, regression, comparison T-test, and variance analysis ANOVA in some

points:

1. They represent linear models.
2. Each one of them has its assumptions that should be met to conduct the analysis.
3. All of them help to understand hypothesized relationships based on a theory.

After understanding what is SEM analysis the next step is to know how it can be used
for data analysis and hypotheses testing, starting with the preliminary analysis used to

examine the collected data.
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2. Preliminary Analysis

Before starting any hypothesis testing the collected raw data must be organized,
examined, and evaluated, to make sure of its quality and that it does not include any possible
errors, this is called the preliminary analysis (Jhangiani et al., 2019; Tabachnick & Fidell,
2013).

The preliminary analysis includes ensuring that the surveys are filed appropriately
and there are no insufficient effort responses that may lead to outliers as well as a skewness
or kurtosis distribution. It also contains descriptive statistics such as calculating the mean
and standard deviation in addition to assessing the normal distribution (Jhangiani et al., 2019;
Tabachnick & Fidell, 2013).

How to detect insufficient effort responses and data screening, in addition to

descriptive statistics are discussed in detail in the following section:
2.1. Insufficient Effort Responses and Data Screening

When collecting data, especially in social and behavioral sciences, researchers
mostly use surveys to collect a large amount of data with less effort, time, and cost
(DeSimone et al., 2015). Recently the online methods of using surveys to collect data have
made the data-collecting process much easier, accessible, and widespread, however, it also
increased the potential of collecting low-quality data (Curran, 2016), as the researchers

cannot observe the survey respondents directly (DeSimone et al., 2015).

The collected low-quality data is due to survey respondents who are not motivated to
answer the survey accurately, they provide inconsistent, random, or careless responses
(Huang et al., 2012). This low-quality data that comes from unmotivated respondents leads
to errors when conducting the data analysis; such errors can be prevented if these responses

were removed from the total data collected. (Curran, 2016; Huang et al., 2015).

Such low-quality responses are called insufficient effort responses, “which occurs
due to a lack of motivation to comply with survey instructions and to correctly interpret item
content” (Huang et al., 2015). Including such carelessly random responses affects the overall
data set quality, which leads to unexpected problems during the analysis and questionable
undesired results (Curran, 2016; Huang et al., 2015; Huang et al., 2012).

Insufficient effort responses must be detected because removing them helps to

increase the quality of the data collected. That’s why it is highly recommended to cond-
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data screening before starting the analysis to find these responses, correct them if applicable
(for example if some answers were left empty), or remove them from the overall data
collected (Curran, 2016; Huang et al., 2012).

Huang et al. (2012), defined insufficient effort responses as “a response set in which
the respondent answers a survey measure with low or little motivation to comply with survey
instructions, correctly interpret item content, and provide accurate responses”. Huang et al.
(2015), added that they represent “a survey response set in which a person responds to items

without sufficient regard to the content of the items and/or survey instructions”.

There are several types of insufficient effort responses such as responses that indicate
different answers to similar questions, or the opposite which is responses that indicate a
similar answer to different questions in the survey (DeSimone et al., 2015). Some
respondents provide the same answer to all the questions of a survey leading to an illogical
response and, definitely, insufficient effort responses, also duplicating the collected survey
responses to increase the sample number leads to insufficient effort responses (Huang et al.,
2012).

Insufficient effort responses arise from respondents who do not have an interest in
the survey or are not motivated to participate in the research (Meade & Craig, 2012). These
responses affect the analysis outcomes such as mean and standard deviation (Curran, 2016),
as well as they can negatively affect the measurement structure leading to the decrease of

the scale (survey questions) reliability and its construct validity (Huang et al., 2015).

There are several methods to detect insufficient effort responses, some of them can
be described as prevention methods that are implemented when designing the survey such

as.

1. Detecting illogic responses using demographic questions, for example, a respondent
who claims to have years of experience more than his age or a respondent who claims
to have a high monthly salary while still a secondary student should be removed from
the study (Huang et al., 2012).

2. Detecting the inconsistent answers to questions that measure the same concept such
as answering strongly agree with the sentence “I am motivated at my workplace” and
also strongly disagree with the statement “I am motivated in the place I am working

in” (Huang et al., 2015).
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The other methods can be used after collecting the data such as:

1. Detecting the respondents that have the same pattern of answers, as some of the
respondents may repeat their first three or five responses rapidly to all the survey
questions creating a certain pattern without reading them (Huang et al., 2015). This
can be done by eye scanning; it may take time but it helps improve the data quality.

2. Using a statistical approach to find identical answers by calculating the standard
deviation of each response to the survey question, a standard deviation with a value
of zero or closer to zero indicates an identical answer to all the survey questions
(Tabachnick & Fidell, 2013).

3. Creating the data distribution graphs of each variable helps to detect outliers and
extreme responses (DeSimone et al., 2015; Meade & Craig, 2012; Tabachnick &
Fidell, 2013).

There is one more method that is used when collecting the data using paper surveys,
which is to observe the time spent in answering the survey questions, a respondent who
completes the survey in less than the expected minimum time of answering may be

considered an insufficient effort respondent (DeSimone et al., 2015; Huang et al., 2015).

Finally, it is also recommended to detect the responses that include questions left
empty and remove them if such questions are a lot, or fill them using appropriate statistical
methods if they are few (Tabachnick & Fidell, 2013).

2.2. Descriptive Statistics

Descriptive analysis helps in summarizing the collected data into numbers, these
numbers have a meaning that directs the researcher to a conclusion (Fisher & Marshall,
2009). It starts by describing the main characteristics of the collected data which represent
the targeted sample as a whole and its related subgroups (Thompson, 2009), such analysis is
called descriptive statistics. It is defined as “the numerical and graphical techniques used to
organize, present and analyze data” (Fisher & Marshall, 2009), they are represented by

“numbers that summarize the data to describe what occurred in the sample” (Thompson,
2009).

It is one of the simplest analyses that can be performed and interpreted, it is the easiest
method to summarize a data set, get a description of the targeted sample, and show its
characteristics (Fisher & Marshall, 2009; Marshall & Jonker, 2010). Understanding the
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targeted sample characteristics helps to get an idea about the nature of the groups within the
sample, compare the samples from one study to another, and provide the researchers with

information that may influence their final conclusion (Thompson, 2009).

The main analyses used to describe a set of data are frequency distribution, mean,
and standard deviation, in addition to some other analyses such as median, mode, and range
(Thompson, 2009), the output of these analyses is a single number that has meaning when it

is used to describe a data set (Livingston, 2004).

Frequency distribution represents the accumulated number of respondents (samples)
that select each of the alternative responses to a survey question. It represents the number of
cases for each category (response), and it provides an initial idea of the respondents’
direction toward a survey question. It can be represented by numeric values, graphs, and
percentages (Fisher & Marshall, 2009; Thompson, 2009).

Thompson, (2009), explained that frequency distribution is appropriate for
describing quantity within categories of nominal or ordinal data such as demographic data.
It helps in detecting data entry errors, that’s why it is recommended to start with frequency

distribution analysis when starting to analyze a data set.

The mean is one of the descriptive statistics outputs, it represents the calculated
average of the frequency distribution (Fisher & Marshall, 2009; Marshall & Jonker, 2010).
After getting the value of each response, the mean is calculated by dividing the total value
of all the responses by the number of these responses (Fisher & Marshall, 2009; Livingston,
2004; Thompson, 2009). It is affected by the availability of any outliers in the data set, and
it is more appropriate for the interval and ratio data (Thompson, 2009).

Another output of the descriptive statistics is standard deviation, which represents
the spread of the data distribution (Fisher & Marshall, 2009; Marshall & Jonker, 2010), it
shows the average distance from each of the responses (observations, scores, samples) to the
mean (Fisher & Marshall, 2009; Thompson, 2009), in other words, it shows how closely the
responses are distributed around the mean (Marshall & Jonker, 2010). It is considered as a

measure of the variance of a data set (Marshall & Jonker, 2010; Thompson, 2009).

Standard deviation is appropriate to be calculated for continuous data (Fisher &
Marshall, 2009). It also helps to detect outliers and identical answers, as a high value of a

standard deviation indicates a big distance between the response and the mean, which in turn
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indicates the availability of outliers that can be found by further analysis (Thompson, 2009),
on the other hand, a zero or close to zero value of a standard deviation for a response indicates
identical responses to the survey questions, an average value of a standard deviation is more

appropriate than a high or a low value.

Lee et al. (2015), explained that examining the mean and the standard deviation of a
data set helps to know if the data is normally distributed or not by calculating the variation

of the data and the distance of each observation (response, sample) from the mean.

This leads to one method of descriptive statistics that is used to describe a collection
of values (responses, observations), which is called the data distribution (Thompson, 2009).
When describing the distribution of the values or the data around the mean, the values are

either normally distributed or non-normally distributed.

The data is normally distributed when it takes a bell curve shape with two symmetric
sides, and the middle of this bell shape is the center of the distribution (Thompson, 2009).
The normal distribution is one of the main conditions for conducting parametric analysis
such as correlation, regression, T-test, and ANOVA, however, due to outliers the perfect bell
shape may not be achieved (Marshall & Jonker, 2010). The more data to be collected the
better normality distribution curve is achieved.

A non-normally distributed data is represented by a skew or kurtosis curve shape. A
skewed distribution is represented by a non-symmetric distribution around the mean, a
positive skew occurs when the distribution curve is moved to the left, which means that the
observations’ values are less than the mean, on the other hand, a negative skew occurs when
the distribution curve is moved to the right, which means that the observations’ values are
more than the mean (Kline, 2011; Tabachnick & Fidell, 2013). A kurtosis distribution is
represented by a distribution with a higher peak that indicates a positive kurtosis, or a lower
peak that represents a negative kurtosis (Kline, 2011; Tabachnick & Fidell, 2013).
Parametric analysis is not appropriate for non-normally distributed data as it is analyzed by
non-parametric analysis tests (Marshall & Jonker, 2010). Figure 1 compares the normal and

non-normal distribution curves.
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Figure 1

Normal and Non-normal Distribution Curves.
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Source: (Kline, 2011).

Before starting a factor analysis, it is important to make sure that the distribution of
each question response is not skewed or kurtosised, as such distribution indicates a low factor
loading of a question. Skewness and kurtosis can be calculated numerically by statistics
software such as SPSS. Usually, a skewness and kurtosis value between 1 and -1 are
considered in the most appropriate range (Hair et al., 2022; Schumacker & Lomax, 2010;
Tabachnick & Fidell, 2013), values that are more than 1 and -1 are considered moderate
skewness and kurtosis that can also be accepted for factor analysis, but a skewness value
more than 3 and -3 or a kurtosis value more than 8 and -8 are considered extreme and they
are not accepted for factor analysis (Griffin & Steinbrecher, 2013; Kline, 2011).

To conclude, descriptive statistics helps to describe the data set, find potential trends
in the demographic data of the survey respondents, or help in interpreting the research’s final
results. However, it cannot be used for causal analysis, to explain relations between
variables, or to generalize the results from the sample tested to the entire population, as this

needs the use of inferential statistics such as hypotheses testing (Marshall & Jonker, 2010).

Before the hypotheses are tested and after the preliminary analyses are done, the scale
must be evaluated, this is done by factor analysis (Fisher & Marshall, 2009; Marshall &
Jonker, 2010).

3. Factor Analysis

To understand the nature of factor analysis it is essential to know what is reflective

and formative measurement models. In a reflective measurement model, the latent variable
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affects the observed variables, any changes in the latent variable lead to changes in its
observed variables, and losing any observed variable will not affect the latent variable,
however, the latent variable cannot reflect or present itself it must be reflected and presented
by its related observed variables. On the other hand, the formative measurement model is
completely the opposite of the reflective measurement model (Brown, 2015; Coltman et al.,
2008; Hair Jr et al., 2014).

Factor analysis is used to examine the relationship between a group of observed
variables and latent variables in a reflective measurement model (Byrne, 2010). The group
of observed variables' job is to reflect and present the latent variable, which cannot be
presented by itself or by only one observed variable (Hair Jr et al., 2014). They are
represented by observations, scales, survey questions, or any other measuring items (Beavers
etal., 2013). To understand the latent variable, the covariance between the group of observed
variables is tested to generate a construct (factor) that includes the observed variables that
are highly correlated with each other, this factor is used to represent the latent variable
(Byrne, 2010; Henson & Roberts, 2006). So based on their covariance, the group of observed
variables is reduced from a larger set of variables to a smaller one that appropriately
represents and explains the latent variable, with the least amount of information loss (Hair
Jretal., 2014; Henson & Roberts, 2006; Yong & Pearce, 2013).

Factor analysis helps to assess the integrity of the scale used to measure the variables
(latent variables), it also helps in discovering the underlying structure (construct or factor)
in the collected data, and to what extent this structure represents the variables under
measurement (Henson & Roberts, 2006). Researchers use factor analysis when constructing
a questionnaire to measure a variable, as it leads to reducing the questions to a manageable
amount that represents the variable as much as it can, which can help in collecting the data
and reduce the unengaged responses (Field, 2013).

There are two types of factor analysis used when developing a scale, they are
Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) (Byrne, 2010;
Orcan, 2018). EFA is used first, when the relationship between the observed variables is
unknown, as it helps to explore their underlying structure based on the collected data, on the
other hand, CFA is used when the relationship between the observed variables is known, as
it confirms the availability of an already known structure (explored in EFA) in a newly

collected data, and shows whether such data is appropriate for path analysis and hypotheses
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testing or not (Orcan, 2018; Yong & Pearce, 2013). EFA and CFA in addition to assessing
the scale’s internal consistency, reliability, and structural validity are discussed in detail

following sections:
3.1. Exploratory Factor Analysis (EFA)

EFA is a statistical technique that is used for finding the underlying structure (factor)
among observed variables and its relation with the latent variable when there is no
knowledge about the links between the observed variables (questions or items) and the latent
variable, it shows that latent variable is there, and which questions or item is related to which
variable (Byrne, 2010; Hair Jr et al., 2014; Henson & Roberts, 2006; Orcan, 2018).

It is commonly used when developing a new scale as it helps to discover the existing
structure of the observed variables based on the collected data and which structure is related
to which latent variable (Orcan, 2018). Doing an EFA means that a researcher is exploring
how and to what level the observed variables are connected to their underlying structures
(factors), as there is no previous knowledge of whether they are appropriate to measure the
latent variable or not (Byrne, 2010; Orcan, 2018).

In EFA the relationship between the observed and the latent variables is represented
by the factor loadings, as the higher the loading the stronger the relationship between them
(Byrne, 2010). When it is used to search for structure among variables, the factor loading
helps in finding that structure, as the observed variables (items or survey questions) with low
loading can be excluded, based on that a smaller set of observed variables that are more

interrelated with each other will remain (Hair Jr et al., 2014; Yong & Pearce, 2013).

Reducing the observed variables based on factor loading helps in simplifying the
structure in a way that makes it easier to understand and interpret the relations with a minimal
loss of information (Hair Jr et al., 2014; Yong & Pearce, 2013). The concept of EFA is
basically, that there is a number of common latent structures (factors) to be explored in a
dataset, and the goal is to find the minimum number of observed variables that have
covariance with each other to represent a latent structure based on their factor loading (Yong
& Pearce, 2013).

EFA is also, used when adopting an original scale to a new language as due to
translation there is a risk of losing the original meaning of the scale items (survey questions),

so doing an EFA helps in finding the structure of the variables based on a new dataset after
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the translation (Orcan, 2018), it is also used when combining different scales together to

create a new combined scale to test a combined set of variables in a research model.

To conduct an EFA analysis the observations (or respondents to survey questions)
should be more than 50, the amount of observations for an EFA can also, be determined by
five times the number of variables (number of variables multiplied by 5) (Hair Jretal., 2014).
However, the commonly accepted amount of observation for an EFA is 100 observations
(Beavers et al., 2013). There are several methods of conducting factor analysis, the most
appropriate method for EFA is the method of principal axis for factor extracting (Field, 2013;
Hair Jr et al., 2014).

As same as any other multivariate analysis, factor analysis relies on some
assumptions, such as multivariate normality, linearity between factors and their related
observed variables, homoscedasticity, as well as not having outliers and extreme
multicollinearity (Field, 2013; Hair Jr et al., 2014; Yong & Pearce, 2013; Beavers et al.,
2013). However, considering multivariate normality as an assumption of factor analysis is
debatable because in factor analysis the relation between variables is tested without defining
which variable influences the other, so multivariate normality is not assumed for some
extraction methods of factor analysis such as principles components and principles axis, on
the other hand, maximum likelihood assumed multivariate normality (Beavers et al., 2013;

Brown, 2015). These assumptions will be discussed in detail later in this paper.

The first step in doing an EFA is to make sure that the collected data is appropriate
for factor analysis, this is done by calculating the percentage of Kaiser-Meyer-Olkin (KMO),
which shows if the observations are enough for factor analysis, and whether they have shared
variance or not, the accepted percentage of KMO is 0.70 or more (Beavers et al., 2013).
Bartlett’s test of sphericity also should be done at the start of an EFA to make sure that
structures (factors) can be extracted from the collected observations (data), and that there is
a correlation between them, it has to be less than 0.05 (Beavers et al., 2013; Hair Jr et al.,
2014). Getting the accepted results of these two tests is the key to opening the door to starting
an EFA.

The next step is to calculate the communalities, which can be done by SPSS software.
Communalities represent the level of shared variance between an observed variable and all
unobserved variables included in the analysis. It is used to indicate the level of explanation

presented by each observed variable toward all latent variables (factors), an observed
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variable with a shared variance value less than 0.50, doesn’t represent enough explanation
from the latent variables, and it is subjected to elimination from the analysis in the next step
of evaluating the factor matrix (Hair Jr et al., 2014; Henson & Roberts, 2006; Yong & Pearce,
2013).

After that, the factor matrix (if only one factor is extracted), or the rotated factor
matrix (if more than one factor is extracted) is used to evaluate the factor loading, which is
used to measure the level of contribution from the observed variables to the factor (latent
variable) (Yong & Pearce, 2013). Based on factor loading a structure can be found when a
group of observed variables has a high factor loading on a factor (or a single latent variable)
(Field, 2013; Hair Jr et al., 2014). The cut-point percentage of an accepted factor loading
differs based on the number of observations (samples or participants), the fewer the number
of observations, the higher the factor loading cut-point percentage of acceptance. Table 01,
which is taken from Hair Jr et al. (2014), shows the factor loading acceptance cut point based
on sample size (observations size) at the significant level of 0.5.

Table 1

EFA factor loading acceptance cut point based on the sample size at the significant level of 0.5.

Sample / Observations size Factor loading acceptance cut point
350 0.30
250 0.35
200 0.40
150 0.45
120 0.50
100 0.55
85 0.60
70 0.65
60 0.70
50 0.75

Source: (Hair Jr et al., 2014)

However, based on the number of observations the commonly used factor loading
percentage is 0.50 or more (Hair Jr et al., 2014). Observed variables that have a factor loading
less than the accepted cut point or have multiple factor loading on more than one latent
variable should be removed one by one because removing one observed variable leads to
changes in the factor loading of the others, some factor loading may improve and the other
may not (Hair Jr et al., 2014). Finally, an accepted structure that represents a latent variable

should have at least 3 observed variables (Yong & Pearce, 2013).
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To simplify the understanding of the EFA, consider the overall survey questions are
divided into groups, each survey question within a group has a task of measuring a certain
variable. The questions that succeeded in their task and got a high factor loading should stay
in the group and represent the variable, but the other questions that didn’t should be removed,
additionally, the questions that were jumping and dividing their factor loading between

groups should also, be removed.

Figure 2 visually summarizes the concept of accepting or removing an item based on
factor loading at the acceptance cut-point of 0.50. It simulates EFA with the game of hitting
the target with arrows, in EFA the survey questions are like the arrows and the latent variable
that needs to be measured is the target. Within the cut-point, the more the question hits closer

to the target the more it is likely to be accepted to measure the variable.

Figure 2
Factor Loading Explanation

0.05

X = Latent variable

X = Accepted observed variable

X =Removed observed variable

0.05, 0.50, & 0.95 = Factor loadings

Source: Developed by the author.

Finding the underlying structure after conducting an EFA means that the researcher
becomes aware of the relationship between the observed variables, so the next step is to
confirm the found structure and make sure that all the latent variables with their observed
variables, which are related to the explored structure, are fitting together, and they are
appropriate to have hypothesized paths between them, this is done by conducting a CFA

(Hair Jret al., 2014). However, it is suggested that after EFA analysis and removing the low-

83



Journal of Organizational Behavior Review (JOBReview)
Cilt/Vol.: 6 Sayi/Is.. 1 Yil/Year: 2024 Sayfa/Pages: 69-108

factor loading questions, the Cronbach Alpha value for each latent variable can be calculated,

to check the internal consistency of the scale.
3.2. Cronbach Alpha () for Internal Consistency (Reliability) Assessment

Reliability represents the internal consistency of a scale’s measurement values when
doing the test again and again under the same conditions (Ercan et al., 2007; Tavakol &
Dennick, 2011). In social and behavioral sciences, scales (survey questions) are used several
times on different groups of participants to measure a certain variable, which allows
comparison between groups, so the consistency of the scale should be evaluated to make
sure that everyone understood the questions and the results can be used for further
comparison or any other statistical testing (Tavakol & Dennick, 2011). A reliability
evaluation, which represents a scale’s consistency evaluation, has a value between 0 and 1
(Ercan et al., 2007), and can be calculated using Cronbach’s alpha analysis of reliability
assessment (Vaske et al., 2017).

Cronbach’s alpha is a useful commonly used analysis to examine the reliability of a
scale (Bonett & Wright, 2015; Brown, 2002), it evaluates the consistency of the items
(survey questions) of a scale (Vaske et al., 2017), it is widely used in social and behavioral
sciences studies, especially when using a Likert scale in collecting the data (Bonett &
Wright, 2015; Ercan et al., 2007). It works by estimating the variance available in a collected
data set to see whether it is consistent (has a consistent systematic pattern) or not, such
estimation has a value between 0 indicating no consistent variance, and 1 indicating that all
the variance is consistent (Brown, 2002). The variance represents to what level the data
differs from its mean or the distance between the data and its related mean.

Usually, a Cronbach’s alpha value between 0.65 and 0.80 is considered acceptable to
say that a scale is reliable (Vaske et al., 2017), in social and behavioral sciences a value of
0.70 and more is an indicator of good reliability, however, in some cases, 0.60 is considered
as an accepted indicator of reliability (Hair Jr et al., 2014; Vaske et al., 2017). This value is
affected by the number of scale items (survey questions) as well as the amount of data
collected, the more items and data the higher the value (Brown, 2002; Tavakol & Dennick,
2011; Vaske et al., 2017). However, if the test has more than one variable (concept)
Cronbach’s alpha should be calculated for each variable separately to find the reliability of
the items related to that variable, as it is incorrect to calculate an accumulated Cronbach’s

alpha one time for all the scale’s items regardless of their related variable (Tavakol &
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Dennick, 2011). It is recommended that Cronbach’s alpha should not be too high as this
indicates that some items are highly correlated to the level that they can be considered as
one item. In this case, it is suggested to reduce the number of items (factor analysis can be

used for that), some authors say that it should not exceed 0.90 (Tavakol & Dennick, 2011).

One of Cronbach’s alpha assumptions is that the items are positively correlated,
however, in some cases, a negative Cronbach’s alpha value may appear, which indicates a
negative correlation between the items. This indicates that an item or more needs to be re-
coded, especially if it is a negative item (a negative survey question that needs an upside-
down coding). It also indicates that there might be inconsistent unengaged responses from
the respondents of the survey questions (Vaske et al., 2017). Additionally, a low value of
Cronbach’s alpha might be due to a low interrelatedness between the items, the sample is
not homogeneous, and the survey questions are not enough to measure their related variable
(Tavakol & Dennick, 2011).

Cronbach’s alpha doesn’t indicate consistency in different time periods, so a
researcher should not rely on a published reliability value of a certain scale, as it has to be
calculated again each time the scale is used, this is called the test-retest reliability method
(Brown, 2002; Tavakol & Dennick, 2011; Vaske et al., 2017).

Finally, based on the correlation assumption of Cronbach’s alpha, it can be used to
calculate the measurement error by squaring its value and then subtracting the result from 1,
for example, if the Cronbach’s alpha value is 0.75 so the error will be 0.44 (0.75*0.75=0.56
then 1-0.65=0.44) (Tavakol & Dennick, 2011). The next step is to confirm the factors
explored in the EFA by conducting a CFA.

3.3. Confirmatory Factor Analysis (CFA)

In EFA the collected data is the primary source of the factor structure, based on
statistical analysis the underlying pattern of the data is explored and used to define the latent
variables, their related observed variables, and the percentage of factor loading of each
observed variable, which represents the explored factor structure (Hair Jr et al., 2014). On
the other hand, CFA is used when the factor structure is already known and the research
model is defined, as well as there is an idea about each latent variable and its related observed
variables (Byrne, 2010; Orcan, 2018; Suhr, 2006).

85



Journal of Organizational Behavior Review (JOBReview)
Cilt/Vol.: 6 Sayi/Is.. 1 Yil/Year: 2024 Sayfa/Pages: 69-108

In CFA, the relation between the latent variables and their observed variables is
assumed based on a certain theory that has a proven factor structure. This structure confirms
the appropriateness of the collected data to the defined research model (Byrne, 2010; Orcan,
2018; Suhr, 2006). This leads to finding out that the key difference between EFA and CFA
is that CFA needs a defined conceptual framework (theory) to direct the evaluation of the
factor structure for the collected data (Brown & Moore, 2012; Orcan, 2018; Schumacker &
Lomax, 2010).

CFA is defined as a statistical technique that is used to examine a theoretical factor
structure related to a set of observed variables, to find out if the actual collected data confirms
the defined theoretical model or not (Hair Jr et al., 2014; Schumacker & Lomax, 2010; Suhr,
2006).

When creating a new scale and after exploring the factor structure based on the data
collected during the EFA stage, CFA is used to confirm the explored factor structure (The
factor structure is identified after EFA) (Brown & Moore, 2012), this helps to assess the
structured validity of the explored factor structure and confirms the relationship between the
observed variables and their related latent variable in the scale under development (Orcan,
2018), this should be done using a different data set other than the one used in the exploring
stage (Schumacker & Lomax, 2010).

In the SEM analysis the CFA step is called the measurement model stage (Byrne,
2010) because, in this stage based on prior knowledge of a theory or an empirical study, a
researcher has to define the number of variables (latent variable) in the research model and
propose survey questions (observed variables) that measure each one of them in advance
(Brown & Moore, 2012; Hair Jr et al., 2014; Suhr, 2006). In this stage, no statistical methods
are used to identify the structure but they are used to confirm whether the collected data fit
the proposed measurement structure or not (Hair Jr et al., 2014; Schumacker & Lomax,
2010). It helps to evaluate the compatibility of the proposed measurement model with

different groups of data (Brown & Moore, 2012).

As explained, CFA is led by a theory, this theory is called the measurement theory.
According to Hair Jr et al. (2014), this theory proposes how to measure a latent construct
that is not measured directly; it hypothesizes a relation between the latent variable and a
group of observed variables. The observed variables' job is to represent and measure the

latent variable within the research model. The measurement theory is combined with the
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structure theory, which proposes the relation between the various variables in the research
model, to identify the final SEM research model and test the research hypothesis. To prove
a measurement theory, it should be tested using CFA several times on different data sets and
compare the consistency of the results, this provides evidence of the measurement model's
stability and its applicability to be generalized.

CFA steps start with model identification then model estimation, and finally, model
evaluation (model fit evaluation), based on the evaluation results a model modification step

might be done. These steps are presented in Figure 3. followed by a detailed explanation of

each step.
Figure 3
CFA steps.
Start Measurement model
a identification
Measurement model
estimation
Measurement model Measurement model
modification * evaluation

‘ No Is there a Yes Model Report results End
model fit? confirmed

* When CFA is modified it turns into an Exploratory SEM analysis which is used for further analysis and hypothesis testing.

Source: Developed by the author, based on (Hair Jr et al., 2014; Miyao & Maruyama, 2012).

3.3.1. Measurement Model Identification

The first step when conducting a CFA is to identify the measurement model, this is
done based on a measurement theory, this theory represents the foundation of identifying the
number of factors (latent variables), the measurement variables (observed variables, survey
questions), and which variable loads on which factor (Brown & Moore, 2012; Hair Jr et al.,
2014). This step shows how the latent variable is going to be measured, and which
measurement scale is going to be used, however unlike EFA in CFA prior information is
needed to define the construct and set estimations tools for each factor in advance (Brown
& Moore, 2012; Hair Jr et al., 2014).
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There are some rules to follow when identifying a model in CFA, Hair Jr et al. (2014)
and Byrne (2010) explained that: Observed variables are free to load on a factor based on
the measurement theory, however, they are not allowed to have zero loading or to load on
more than one factor. This means that an observed variable must be assigned to one latent
variable as one survey question cannot be used to measure more than one variable. Finally,
each factor (latent variable) should be identified by at least three measurement variables

(observed variables).

Diagrams are used to visually represent a CFA measurement model (especially when
using analysis software such as AMQOS), rectangles represent the observed variables, and
ovals or ellipses (flattened shape circles) represent the latent variables. These two shapes are
connected by an arrow that represents the factor loading from the latent variable to the
observed variable. Each observed variable should be linked with an error term represented
by a circle that includes the letter “e”. Finally, the relationship between the latent variables
should be represented by double-sided arrows (Hair Jr et al., 2014; Kline, 2011). When
running and evaluating the CFA model each shape will have a number that is used to identify
model fit based on the collected data (Byrne, 2010).

3.3.2. Measurement Model Estimation

The next step after identifying the measurement model is to estimate the relationship
between the latent variables (factors, constructs) and their observed variables (measurement
variables, survey questions), this is called the model estimation step. In this step, the
measurement theory that was used to identify the model is compared with the actual
measurement of the model which is done based on the collected data, to find out if the theory
fits the collected data or not (Hair Jr et al., 2014). The estimation method used in CFA is the
maximum likelihood, which helps to find the best structure (measurement model) that fits
the collected data, by maximizing the probability likelihood function, so that the observed
variables are most probable to measure the latent factor (latent variable) under the identified

measurement model (Yaslhoglu & Toplu Yaslioglu, 2020).

Factor loading between the latent variable (construct) and its related observed
variable (items) is used to estimate their relationship. High loading is expected to be found,
it is represented by the standardized loadings estimates and should be between 0 and 1.
Factor loading more than 0.5 to less than 0.7 can be taken into consideration if it does not

affect reliability and validity negatively; an item with a loading less than 0.5 should be
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removed from the model. A factor loading around 0.7 or more is considered an ideal loading
that indicates a strong relationship, however, a factor loading of 1 or more indicates some
problems with the collected data (Hair Jr et al., 2014; Hamid et al., 2017).

In the CFA model estimation step, the R-squared (R?) for each observed (measured)
variable is also estimated. It also represents a value between 0 and 1, the higher the value
the better the observed variable variance is explained by the latent variable, which means the
better the relation between the observed variable and its related latent variable (Hair Jr et al.,
2014). These values help in producing the predicted variance-covariance matrix of the
measurement model which is used to estimate the residuals (Brown & Moore, 2012).

Generally, residuals represent the variation between each observed value and the
observed mean of the collected data, in other words, they represent the differences between
the observed actual covariance and the estimated covariance in the variance-covariance
matrix. High residual values indicate a model fit issue, as the smaller the residual values the
better the model fit (Hair Jr et al., 2014; Schumacker & Lomax, 2010). A residual value of
2.5 or less does not indicate an issue in the model fit, but a value of 4 or more indicates
fitting issues in the model. Such model fit issues are represented by an unaccepted level of
error which may lead to removing the item that causes this error. Finally, a residual value
between 2.5 and 4 is not preferable but may not lead to any changes in the measurement
model (Hair Jr et al., 2014).

Values and outputs of this step give an overall view of the measurement model and
the relationship between the observed variables and their latent variable (factor) and lead to

the next step of evaluating to what level the collected data fit the measurement model.
3.3.3. Measurement Model Evaluation (Is There a Model Fit?)

In the model evaluation step the model goodness of fit is evaluated, to find out
whether the collected data fit the measurement model or not (Byrne, 2010). Getting a fit
model in CFA means that the collected data is consistent with what is going to be measured,
the appropriate measurement theory is selected to measure the research model’s variables,
and it can be used in other similar researches with different data. On the other hand, getting
a fit model doesn’t mean that the model is valid, but it is an indicator to move to further
procedures to calculate the structured validity (Yashioglu & Toplu Yaslioglu, 2020). The

number of variables (factors) in the measurement model has an impact on the model fit
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values, the simpler the model and the fewer variables it has the higher the possibility of
getting better model fit values, also normality of the collected data indicates a possibility of

getting a better model fit (Yaslioglu & Toplu Yaslioglu, 2020).

The first indicator of a fit model is chi-square with its degree of freedom and its
related P-value (Byrne, 2010). A chi-square value that is close to zero with a related P-value
of more than 0.05 indicates that there is no difference between the expected variance-
covariance matrix (of the measurement model) and the observed (actual) variance-
covariance matrix achieved based on the collected data, which indicates a good fit (Alavi et
al., 2020; Schumacker & Lomax, 2010; Suhr, 2006). This may be achieved with the
minimum number of variables and the less amount of data, yet is not logical when conducting
social or behavioral science research, that’s why there are several alternative statistics values

that indicate the model fit (Hu & Bentler, 1999; Suhr, 2006), such as:

- CMIN/DF (Chi-Square Mean / Degree of Freedom): Due to the sensitivity of chi-
square to the sample size and the number of variables, dividing it by the degree of
freedom is proposed to reduce such sensitivity. A value of CMIN/DF between 0 and
3 indicates a good model fit (Hooper et al., 2008; Hu & Bentler, 1999).

- GFI (Goodness of fit index) and RMR (Root-mean-square residual index): GFI
and RMR are values between 0 representing no fit and 1 representing a perfect fit. A
value of GFI around 0.90 to 0.95 represents a good fit, values between 0.80 and 0.90
could be considered an acceptable fit based on the number of variables and the
amount of collected data (Schumacker & Lomax, 2010). A value of RMR less than
0.08 indicates a fit model and a value less than 0.05 indicates a fit model for a small
amount of data. Generally, the accepted value of RMR is between 0.05 and 0.08
based on the amount of data collected. Using GFI and RMR to assess the model fit

is not preferable (Yashoglu & Toplu Yaslioglu, 2020).

- Baseline comparisons fit indicators: Since the model fit idea is based on comparing
the variance-covariance matrix of the measurement model and the actual variance-
covariance matrix of the collected data, three comparison-based indicators are used
to assess the model fit. They are NFI (Bentler—Bonett normed fit index), TLI
(Tucker—Lewis index), and CFI (Comparative fit index). All of them are values
between 0 representing no fit and 1 representing a perfect fit. Based on the number

of variables a value of 0.90 or above for each one of them indicates a fit model. CFlI
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is the more commonly used compared to the other two indicators (Hu & Bentler,
1999; Hooper et al., 2008; Schumacker & Lomax, 2010; Suhr, 2006; Yaslioglu &
Toplu Yaslioglu, 2020).

- RMSEA (Root Mean Square Error of Approximation) and PCLOSE (Root
Mean Square Error of Approximation associated p-value): Unlike the other
indicators, RMSEA is a value between 0 representing a perfect fit, and 1 representing
no fit, it shows how well the measurement model fits the variance-covariance matrix
of the collected data. A value of RMSEA less than 0.08 represents a model fit,
however, when having a larger sample size, it should be less than 0.05 (Schumacker
& Lomax, 2010; Yashoglu & Toplu Yaslioglu, 2020;). Generally, a value between
0.08 and 0.06 or less is generally accepted (Hooper et al., 2008; Hu & Bentler, 1999;
Suhr, 2006). On the other hand, PCLOSE is a probability value that is linked with
the RMSEA, it tests the hypothesis that RMSEA is equal to 0.05 (Kenny, 2020).
Since a good fit needs a value of RMSEA less than 0.05, so the target of PCLOSE to
indicate a good fit is to be more than 0.05 and reject that hypothesis (Hu & Bentler,
1999). There is a negative correlation between RMSEA and PCLOSE the more
RMSEA value is the less the PCLOSE value will be. PCLOSE is more representative
when there is a large sample and the RMSEA cut point is 0.05.

There is no rule to follow when selecting which model fit indicator to report,
however, sample size and the number of variables help the researcher to determine which
one to report, CMIN/df, CFI, RMSEA, and PCLOSE are mostly used (Yasloglu & Toplu
Yaslioglu, 2020).

3.3.4. Measurement Model Modification

After evaluating the model, if the data collected does not fit the measurement model
and there is no model fit, the model can be modified and reevaluated (Schumacker & Lomax,
2010). Modification is needed when there is low goodness of fit (low model fit), high

standardized residuals, and low factor loading (Brown & Moore, 2012).

Modification indices are part of the CFA outputs, they are calculated for possible
unestimated relationships in the measurement model, and show whether the level of Chi-
square decreases, if a covariance is added to the error terms of two observed variables related

to one latent variable. No covariance can be made between two observed variables’ error
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terms if each one of them is related to a different latent variable (Hair Jr et al., 2014;
Yaslioglu & Toplu Yaslioglu, 2020).

According to Brown (2015) and Hair Jr et al. (2014), modification indices are
sensitive to the number of observations (sample size), however usually in practice
modification indices with a rounded value of 4 or higher are recommended to be modified.
Modifications are recommended to be done one by one, starting with the higher value, and
to be stopped once the model is fit, even if there are some more modification indices
suggested. The next step if the model is not fit after doing the covariance between the error
terms based on the modification indices, is to remove the questions (observed variables) with
low factor loading one by one until a model fit is achieved, however, if more than 20% of
the scale questions are deleted it is recommended to collect the data again and evaluate the

measurement model with a different data set.

The target of modifications is to improve the measurement model not to change it,
that is why it is recommended to have the minimum amount of modification (Hair Jr et al.,
2014). Modifying a measurement model gives it an exploratory nature due to the minor
changes done to fit the data, it is still a confirmatory factor analysis but with an exploratory
nature, which can be relied on to calculate the reliability, validity, and later on to test the
hypothesis. After modification, CFA becomes exploratory SEM analysis which is used for
further analysis and hypothesis testing (Byrne, 2010; Kline, 2011; Yashoglu & Toplu
Yaslioglu, 2020).

After conducting the CFA, the researcher can assess the model's validity. Unlike the
EFA which is used to identify the factors, CFA is used to confirm the factors and the validity
of the measurement model (Hair Jr et al., 2014). The next step is to evaluate the composite
reliability and the construct validation represented by the convergent and discriminant
validity (Brown & Moore, 2012).

3.4. Assessing Reliability and Validity

In addition to the role of CFA in making sure that the collected data fit the
measurement model, it is also used to examine the efficiency of the tool (survey questions,
measurement model) used to measure a certain variable (latent variable, factor), this is done
by to assessing the model’s reliability and validity (Schumacker & Lomax, 2010). Once it is
found that the measurement model is fit, reliable, and valid, then it can be used in further

analysis and hypotheses testing (Byrne, 2010). Results are meaningless if reliability and
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validity are not assessed (Byrne, 2010; Schumacker & Lomax, 2010). CFA is used to assess

the composite reliability and the construct validity.

Reliability, as explained earlier is defined as the degree to which the measurement
is free from error (Muijs, 2004; Thanasegaran, 2009), it indicates the consistency of the
results if the same measurement is used with a different group under the same conditions
(Fitzner, 2007; Hair Jr et al., 2014; Siiriici & Maslakgi1, 2020;). When evaluating which
measurement tool to select for measuring a certain variable it is always recommended to use
the one that proved high reliability (Hair Jr et al., 2014).

Cronbach alpha is most commonly used to assess reliability, however in SEM
analysis composite reliability (CR), which is also called construct reliability, is used (Hair
Jr et al., 2014). It represents the internal consistency between the latent variable (factor,
construct) and its related observed variables in the measurement model (Schumacker &
Lomax, 2010; Siiriicii & Maslakei, 2020). To conclude that a measurement is reliable, CR
should be 0.70 or above (Hamid et al., 2017; Muijs, 2004). Assessing reliability is not
enough as a reliable measurement tool may not be valid, that is why validity is important to
be assessed (Siirlicii & Maslakg1, 2020; Thanasegaran, 2009).

Validity is defined as the level at which a measurement model (tool, instrument)
correctly represents and accurately measures the variable that needs to be measured (Fitzner,
2007; Hair Jr et al., 2014; Heale & Twycross, 2015; Schumacker & Lomax, 2010). It leads
to answering a simple question, is the researcher measuring what is willing to be measured
by the selected measurement model, and to what level the measurement model is accurately
doing its job (Muijs, 2004; Siiriicii & Maslake1, 2020; Thanasegaran, 2009). It is all about
how the latent variable is represented by the appropriate observed variables (survey
questions) and to what level these observed variables define the latent variables and are used
to shape an opinion about their related latent variable (Hair Jr et al., 2014; Schumacker &
Lomax, 2010). It should be taken into consideration in the early stages of planning a research,
by fully understanding the research topic, defining the variables appropriately, shaping the
research model and hypothesis correctly, targeting the convenient population, selecting the
sample using an appropriate method, and finally collecting the appropriate data to be
measured by the appropriately selected measurement model (Hair Jr et al., 2014; Sirlcl &
Maslakg1, 2020; Thanasegaran, 2009). There are several types of validity, in this paper,

construct validity is discussed, as it represents one of the outputs of the CFA.
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Construct validity shows to what extent the measurement tool agrees with the
measurement theory and whether the latent variable is actually measured based on the
theoretical relationship with its related observed variables (Fitzner, 2007; Thanasegaran,
2009). It represents the level of accuracy in which a construct structure (latent factor) is
measured by the selected measurement items (observed variables) based on the overall
theoretical measurement model, which means that all the observed variables should load on
their related latent factor (Byrne, 2010; Hair Jr et al., 2014). It includes convergent validity
and discriminant validity (Siirlicii & Maslakgi, 2020):

- Convergent validity represents the level of relationship between the observed
variables themselves and their relationship with their latent factor (Suricl &
Maslakei, 2020). To achieve convergent validity, the indicators (measures, observed
variables) used to represent a latent factor should be interrelated and correlated with
each other in the first place, then they have to be correlated with their latent factor
only as there must be no or at least little correlation between those measures and
other unrelated latent factors (latent variable) (Brown & Moore, 2012; Fitzner, 2007,
Hair Jr et al., 2014; Schumacker & Lomax, 2010; Thanasegaran, 2009). This means
that these indicators should have a high level of variance between them so that they
can correlate with each other otherwise they will be considered as one same item
(Hair Jr et al., 2014). High factor loading from the observed variables to their latent
factor indicates the availability of convergent validity (Hair Jr et al., 2014). It is
determined by calculating the average variance extracted (AVE) which is a value
between 1 and 0 and should be equal to or more than 0.50 to conclude that convergent
validity is achieved. It is also recommended that AVE should be less than CR (Gefen
& Straub, 2005; Hair Jr et al., 2014; Siiriicii & Maslakgi, 2020).

- Discriminant validity shows to what level different latent factors in a research
model are separated from each other, this is represented by having no or the minimum
correlation between them. This also means that the observed variables of each latent
factor should be separated from other factors that are not related to them (Brown &
Moore, 2012; Byrne, 2010; Hair Jr et al., 2014, Siiriicii & Maslakgi, 2020). It is
determined by:

1. Calculating the maximum shared variance (MSV) which is a value between 1

and 0 and should be less than AVE to conclude that the discriminant validity is
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achieved (Gefen & Straub, 2005; Schumacker & Lomax, 2010; Slricli &
Maslakgi, 2020).

2.  Calculating the Average shared square variance (ASV) which is also a value
between 1 and 0 and should be less than MSV to conclude that the discriminant
validity is achieved (Siiriicii & Maslakg1, 2020).

When a measurement tool is valid, it means that it measures one factor (variable,
construct), converges with other tools that measure the same factor (when developing a new
measurement tool, it is tested by comparing its results with other tools that measure the same
variable), and support the measurement theory that is related to the measured factor (Heale
& Twycross, 2015). On the other hand, validity is affected when using an inappropriate
measurement tool, such as using complicated survey questions, or a long survey form with
S0 many questions, giving limited time for the respondent to fill the survey form, and giving
a short overall period for collecting the data (Thanasegaran, 2009). Generally, the more data
that fits the measurement model is collected, the more validity is possible to be achieved
(Schumacker & Lomax, 2010). After making sure that the data fits the scale used to measure
the related variables and that there is reliability and validity, path analysis can be done for
hypotheses testing.

4. Path Analysis and Its Related Assumptions

Path analysis, which is part of SEM, is an advanced version of multiple regression,
used to examine hypothesized relationships between variables in much more complicated
research models (Lleras, 2005; Streiner, 2005). These models may have more than one
dependent variable or can represent a chain of a causal relationship between three or more
variables where the first variable affects the second one then the second variable affects the
third one (Lleras, 2005).

In other words, path analysis helps to examine the strength of direct and indirect
relationships between the variables, where the first variable affects the second variable
directly but indirectly affects the third variable due to the location of the second variable
between them according to the hypothesized path (Lleras, 2005; Stage et al., 2004;
Valenzuela & Bachmann, 2017;). This is a simple example of a path but paths can be more
complicated with more variables and more relationships between them, the accumulation of

all these direct and indirect relationships is called the variables’ accumulated associations
(Valenzuela & Bachmann, 2017).
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Path analysis-related multivariate assumptions and how it is used for hypotheses

testing are discussed in detail below:
4.1. Path Analysis and Its Related Assumptions

Multivariate analyses represent statistical techniques that are used to analyze multiple
measurements that measure a certain variable, they are also used to analyze research models
that include more than one variable that explains, measures, and predicts the relationship
between different variables in the research model (Hair Jr et al., 2014). Path analysis, which
iIs an advanced multiple regression analysis, is one of the multivariate analyses. It is
subjected to some multivariate assumptions such as normality, linearity, homoscedasticity,

outliers, and multicollinearity.

- Normality (Multivariate normality) is a key assumption of most multivariate
analyses (Oppong & Agbedra, 2016), it represents the probability symmetrical
distribution of the data around their mean, where all the possible values of a variable
are represented in the X horizontal axis, and the probabilities of each one of those
values to happen are represented in the Y vertical axis (Hair Jr et al., 2014). It can be
achieved more when having many observations, such as 200 observations or more
(Hair Jretal., 2014), as when having such a large number of observations it is directly
assumed that the data distribution is approximately normal (Oppong & Agbedra,
2016). As explained earlier and shown in Figure 1. the distribution should not be
skewed or kurtosised as this will negatively affect the variance-covariance between
the variables (Schumacker & Lomax, 2010). It can be assessed by statistical graphs
such as histograms (Oppong & Agbedra, 2016). In some cases, bootstrapping and
normalization methods help in improving the data distribution to get a normal
distribution (Boos, 2003).

- Linearity is a mathematical representation of the relationship between two correlated
variables that is graphically demonstrated by a straight line (Hair Jr et al., 2014). It
can be detected by using scatterplot graphs, as they help in evaluating the distribution
pattern of the data, as shown in Figure 4. (Hair Jr et al., 2014; Schumacker & Lomax,
2010).
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Figure 4
Linearity and nonlinearity

Linear Non-linear

Source: (Montgomery et al., 2012).

Homoscedasticity represents the variance of the dependent variable over the range
of the independent variable which has (the variance) to be equal and constant, it can
be calculated by the Levene test of variance, a Levene test’s P-value which is more
than 0.05 indicates that there is an equal constant variance. It also can be detected
visually by evaluating the dispersion (variance) of the data when represented by
scatter plots graphs as shown in Figure 5. (Hair Jr et al., 2014).

Figure 5
Homoscedasticity scatterplot.
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(c) Heteroscedasticity
(Funnel out to left)

(b) Heteroscedasticity
(Funnel out to right)

(a) Homoscedasticity

Source: (Maiti, 2022).

Outliers are observations that are extremely different from the remaining other
observations; they have a unique value that is either very high or very low from the
other observations’ values (Hair Jr et al., 2014; Leys et al., 2019; Schumacker &
Lomax, 2010). They can be detected by several methods such as scatter plots, box
plots, frequency distributions, or histograms (Schumacker & Lomax, 2010). A high
value of standard deviation is an indicator of the availability of outliers, however, the
Z score value is used to find an outlier. Any observation with a standard Z score value

of more than 3 is considered an outlier (Kline, 2011), for a larger sample size the
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standard Z score value cut point can be 4 (Hair Jr et al., 2014). Outlier observation
has a negative impact on the calculation of the mean and standard deviation, as well
as the correlation and regression analysis, so they have to be removed from the

analysis (Schumacker & Lomax, 2010).

- Multicollinearity represents a linear relationship between the independent variable
in a multiple regression model (Kumari, 2008; Shrestha, 2020), it occurs when the
independent variables are significantly correlated with each other in addition to their
correlation with the dependent variable (Shrestha, 2020). It leads to a high prediction
error and causes significant variables to be insignificant (Kumari, 2008; Shrestha,
2020). It can be detected by calculating the variance inflation factor (VIF) which
should be more than 10 to indicate a multicollinearity issue, it is also detected by
calculating the Tolerance which should be between 0 and 0.1 to indicate a
multicollinearity issue (Kumari, 2008; O’Brien, 2007). An independent variable with
a high correlation with other independent variables can be removed to solve the
multicollinearity issue, otherwise, additional data can be added to the current dataset

or new data can be collected, then the model can be reassessed (Kumari, 2008).

Getting the path analysis assumptions is like getting the green light to go forward and
start doing the path analysis and hypotheses testing.

4.2. Path Analysis and Hypotheses Testing

Path analysis works on testing hypotheses by examining all the hypothesized
relationships between the variables which are set according to a theoretical background,
using a series of correlation and regression analyses (Valenzuela & Bachmann, 2017). The
aim of a researcher when testing a hypothesis is to reject the null hypothesis HO, which states
that there is no impact from the independent variable to the dependent variable (Hair Jr et
al., 2014). There are steps to follow and implement before going directly to hypotheses

testing, these steps are shown in Figure 6. and explained below:

- Research model identification is the first step in path analysis, in this step the
researcher specifies which variables to include in the research model and defines the
relationships as well as the direction of influence between them, this is done by
having a solid theoretical foundation of the research model, based on a theoretical
background and previous literature (Streiner, 2005; Valenzuela & Bachmann, 2017).

It is not recommended to include as much as variables or paths in the research model
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and try if things will work out, as path analysis aims to test not build a research model
(Streiner, 2005), Adding unrelated variables or paths or even removing a variable or
a path without having a theoretical base to do so, leads to changing the analysis
results due to changing the research model (Lleras, 2005).

Figure 6
Path Analysis Steps.

Start Research model
a identification

Research model
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Source: Developed by the author, based on (Hair Jr et al., 2014; Miyao & Maruyama, 2012).

In this step, variables are divided into exogenous variables and endogenous variables.
The exogenous variables are not affected by any other variables in the model but can
affect them such as the independent variables. On the other hand, the endogenous
variables are affected by other variables in the model, some of them can also affect
other variables in the model such as the mediating variables, but others can not affect
them such as the dependent variable. A moderating variable can be either exogenous
or endogenous, based on whether it receives an effect from any other variable in the
model or not (Lleras, 2005; Valenzuela & Bachmann, 2017).

Finally, in this step using analysis software such as AMOS and LISREL the research
model can be presented visually, each variable is represented by a rectangular shape,
variables are associated with single-head arrows to show the path direction and how

the effect flows from exogenous to endogenous variables, double-head arrows are
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used to link between the exogenous variables (to see the correlation between them
which has to be as less as possible), and every endogenous variable should be linked

with an error term (Lleras, 2005; Valenzuela & Bachmann, 2017).

- Research model evaluation (model fit) comes directly after identifying the research
model in path analysis compared to CFA, there is no factor loading to estimate. The
research model fit is evaluated to make sure that the collected data fit the
hypothesized research model, the same method and same fitting indices used in CFA

are also used in path analysis (Lleras, 2005; Streiner, 2005).

Model fit evaluation helps the researcher to compare between research models which
one of them fits the data more, especially when having several theories that represent
the variables under the study and the paths associating them, it also helps to evaluate
the research model fit when a combined research model is developed based on the
combination of two or more theories (Lleras, 2005).

The research model fit could be lost when the research model includes some variables
or paths that are not related to each other or are not theoretically justified, this can
happen when a path is added between two variables that are not related to each other,
having exogenous variables that are not related to any endogenous variables, or
removing a critical path or variable (Streiner, 2005).

Sample size plays a role in the research model fit evaluation as the more complicated
the model the more samples it requires. In some literature it is recommended to
multiply the number of parameters (factors, structures, variables) by 20 to have an
adequate amount of data to test the research model, some other literature recommends
having at least 250 to 300 samples to test the research model (Stage et al., 2004;
Valenzuela & Bachmann, 2017), however, having more sample is always better as it
leads to the decrease of the margin of error and the increase of the power the research
(Reyes & Ghosh, 2013).

- R-squared (R?) is a fit value that shows how the regression results fit the model, it
represents the amount of variance in the dependent variable caused by the
independent variables, in other words, it represents the amount of impact from the

independent to the dependent variables (Byrne, 2010; Streiner, 2005). It is a value

between 1 and 0, the higher the percentage the better the results, as a low R? value is
an indicator of a high margin of error (Byrne, 2010; Hooper et al., 2008). It is affected
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by the complexity of the research model and the sample size, having an R? value less
than 0.20 shows that there is an impact from the independent variable to the
dependent variable, but this impact is low due to of high margin of error (Hooper et
al., 2008).

- Research model amendments: Path analysis is sensitive to the identification of the
research model, as any changes in the model such as adding irrelevant variables or
removing relevant ones can affect the results (Streiner, 2005). However, when the
research model doesn’t fit the collected data or when the R? value needs to be
improved, the researcher can add, remove, or change the direction of the paths in the

model, but based on a solid theoretical foundation (Valenzuela & Bachmann, 2017).

Researchers can also remove variables based on a solid theoretical foundation to
improve the model fit and R?, but in such cases, factor analysis, as well as reliability
and validity assessment, should be done again because removing a variable means
that the research model is changed and analysis should be updated to be consistent

with the new model (Valenzuela & Bachmann, 2017).

Each element of the research model should make sense, adjusting the model
randomly to improve the model fit and R? leads to irrelevant results (Streiner, 2005).
Recollecting the data can also help in improving the model fit and R?, especially if

the appropriate sample is targeted.

- Hypotheses testing comes after making sure the collected data fits the research
model and an appropriate R? is acquired. The probability P-value is calculated in this
step to see whether to accept a hypothesis or not (Carvalho & Chima, 2014), a P-

value of 0.05 or less is an indicator of accepting a hypothesis (Hair Jr et al., 2014).

When conducting path analysis for hypotheses testing standardized and
unstandardized paths are calculated, however, the standardized paths are used when

reporting the results (Valenzuela & Bachmann, 2017).

When making a comparison path analysis's key strength point over multiple
regression that attracts the researchers is its ability to evaluate the goodness of fit between
the research model and the collected data, as well as its ability to test the direct and indirect
relationships between variables in complicated research models (Stage et al., 2004;
Valenzuela & Bachmann, 2017).
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5. Conclusion

It is concluded that SEM is an advanced multivariate analysis, that includes a series
of steps that help in testing complicated research models for social and behavioral studies.
Such models include several constructs or factors, that reflect a group of hypotheses that link
between independent and dependent variables. These variables are set in a certain order that
needs a series of multiple regression analyses to explain the nature of relationships between
them. In SEM, as same as any other analysis, before going directly to hypotheses testing
there are several procedures to be done starting by examining the quality of the collected
data by conducting data screening tests and descriptive statistics. Then the scale
(measurement theory) that is used to measure the research variable should be evaluated by
conducting factor analysis (exploratory then confirmatory), which helps to make sure that
the collected data fits the measurement model as well as assess the scale’s reliability and
validity. After that, a quick review of the multivariate assumptions should be done, which
leads finally, to path analysis and hypotheses testing. The researcher evaluation is important
to make the final decision of accepting each step of the analysis outputs and values and
moving forward to the next step. The accumulation of these steps with their appropriate
sequence, which is explained above, leads to a well-conducted SEM analysis for social and
behavioral studies, with results that can be explained and interpreted based on the theoretical

background and literature foundation of the research.
6. Limitations and Further Reading Recommendations

This paper explained the steps of conducting SEM, for quantitative analysis students
and other researchers who have basic knowledge of statistics, starting with evaluating the
data and evaluating the scale then hypotheses testing. However, it didn’t discuss the details
of statistical techniques used to test each type of relationship between variables, such as
mediation and moderation. It also didn’t discuss how to deal with control variables or group
comparisons. So, it is recommended after reading this paper to read and search about these
topics to move forward in getting knowledge about statistics and hypotheses testing in social

and behavioral science.

Thanks: To Dr. Giiven Ordun — Istanbul University for his help in developing Figure 2.
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Appendix: Flow Charts Shapes Explanation

Below is an explanation of the flowchart shapes presented in Figure 3. and Figure 6.

) =

Start / End the process Flow line

Processing
Discussion Input / Output Reporting document

Source: (Miyao & Maruyama, 2012).
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0z

Bu c¢alismanmin amaci, Lillian Moller Gilbreth tarafindan 1914 yiulinda Macmillan Company Yayinevi
tarafindan yaywmlanan “The Psychology Of Management” baslikll eserinin incelemesini sunmaktir. Bu
baglamda oncelikle yazarin ozgegmisi hakkinda bilgi verilmis, kitap boliimleri analiz edilmis ve daha sonra
kitabin yonetim bilimine katkisina yonelik degerlendirmelerde bulunulmustur. Incelenen kitabin Tiirkce diline
cevrilmis basimi bulunmamaktadir. Kitap 244 sayfa sayisina sahiptir. 10 boliimden olusan kitabin béliimleri
su sekildedir:yonetim psikolojisinin tanumi (desciption of the psychology of management), bireysellik
(individuality), fonksiyonlagma (functionalization), 6l¢gme (measurement), analiz ve sentez (analysis and
synthesis),standardizasyon (standardization), kayit ve programlar (record and programmes), dgretim
(teaching), tesvikler (incentives), refah (welfare) boliimleridir. Kitap, sahip oldugu icerik ve yapist ile bilimsel
yénetim alanina biitiinciil bir ¢er¢eve sunmaktadir. Bilimsel yonetimin temel ilkelerini agiklayarak, yonetim
ilkelerinin ve wygulamalarimin insan psikolojisinden bagimsiz bir sekilde kurgulanmamasi gerektigini
vurgulayan yazar, ¢cagin ¢ok étesinde bir bakis agisi ile maliyetleri azaltarak verimliligin artirilmasina yonelik
onemli bulgular ortaya koymaktadir. Bu baglamda kitabin bilimsel yonetim yaklagimi ¢ergevesinde ortaya
koydugu onermeler yonetim bilimine onemli katkilar sunmaktadwr. Kitabin alana en énemli katkisi dénemin
insani ve insan psikolojisini arka plana atip, onlari bir makine gibi goren sisteme getirdigi elestirisidir.

Anahtar Kelimeler: Kitap inceleme, Yonetim Psikolojisi, Bilimsel Yonetim

Book Review :Lillian Moller Gilbreth (1914)The Psychology of
Management, New York: The Macmillan Company Pres. 244 p.

Abstract

This study aims to present their view of the work titled “The Psychology of Management” published by the
Macmillan Company publishing house in 1914 by Lillian Moller Gilbreth. In this context, firstly, information
about the author's biography was given, book chapters were analyzed, and then evaluations were made about
the contribution of the book to the science of management. There is no translated edition of the book in Turkish.
The book has 244 pages. The chapters of the book, which consists of 10 chapters, are as follows: definition of
the psychology of management, individuality, functionalization, measurement, analysis and synthesis,
standardization, and recording. And programs, teaching, incentives, and welfare sections. With its content and
structure, the book offers a holistic framework for the field of scientific management. Explaining the basic
principles of scientific management and emphasizing that management principles and practices should not be
constructed independently of human psychology, the author presents important findings to increase
productivity by reducing costs with a point of view far beyond the age. It is thought that the study will be a
guide for those who are interested in the field of industrial psychology and who want to work in the field of
management and strategy.

Keywords: Book review, Management Psychology, Scientific Management
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Giris

20. ylizyilin son g¢eyregine kadar kadinlar miihendislik alaninda aktif olarak
goriilmemekte ve bu sebeple de literatiir incelendiginde kadinlarin miihendislik alaninda ¢ok
kisa bir tarihi ge¢gmise sahip oldugu goriilmektedir. Diinyaya yayilan feminizmin etkisiyle
20. Yuzyilin ikinci yarisinda kadinlar sanayiye yonelik c¢esitli c¢aligmalar yapmaya
baslamiglardir. Bunlarin arasinda mimarligin modernize edilip standartlagsmasi, esneklik,
cesitlilik gibi konular yer almaktadir. Amerikali kadin bilim insanlarindan ve Bilimsel
Yonetim akiminin dnciilerinden Lillian M. Gilbreth (1878-1972), fabrikalardaki bant {iretim
siireglerinde uygulanan zaman hareket etiidii ¢alismalarmin giinliik hayatin iginde yer
alaniglerin tamamlamasi igindeuygun oldugunu vurgulamaktadir. Esi Frank Gilbreth ile
gelistirdikleri zaman-hareket etiidii calismasinda, calisanlarin calistiklar1 siirede yerine
getirdikleri is kadar {icretlendirme sisteminin uygunlugu anlayisini benimsemektedir.
Sonraki donemlerde Frederick Winslow Taylor, bu sistemi gelistirerek bir is verimliligi
uygulamasi haline getirmis ve Bilimsel Yonetim akiminin en sik anilan ismi olmustur
(Graham, 1998). Ancak Bilimsel Yonetim yaklagiminin arka planinda Gilbreth’ler gibi
bircok bilim insant bulunmaktadir. Lillian Gilbreth’i bu bilim insanlarindan ayiran
ozellikleri incelendiginde kendisinin basarili kariyerini ev hayati ile birlestiren bir rol model
olmas1 yer almaktadir. Universite okurken yaptig1 evlilik sonrasi on iki ¢ocuk dogurmus
olmasi sebebiyle olaganiistii bir anne, bilimsel calismalariyla is hayatinda endiistri
miihendisi, psikolog ve yazar olarak bir¢ok alanda aktif rol oynamis ve hepsinde de basarili
olmus bir kadindir. Is hayatina birgok farkli perspektifin kombinasyonundan bakmustir.
Psikoloji ile bilimsel yonetimi sentezleyen ilk Amerikali kadin miihendislerdendir. Ayrica
yapilan arastirmalar kendisinin muhtemelen ilk ger¢ek endiistriyel psikolog oldugunu

gostermektedir (Graham, 1998, s. 47-59).

1900 yilinda California Universitesi’nden lisans derecesi almis, ayni iiniversitede
yiiksek lisansin1 tamamlamis ve doktoraya baslamis, fakat doktorasini ¢ocuklari igin yarim
birakmak zorunda kalmustir. 1915°te yarim kalan doktorasina Brown Universitesi’nde
psikoloji alaninda baglamis ve doktora derecesini almistir. Lillian Gilbreth’in aldig1 bu
derece endiistriyel psikoloji alaninda alinmis ilk doktora derecesidir. Akademik hayata
yaptig1 katkilardan dolayr Princeton Universitesi, Brown Universitesi ve Michigan

Universitesi’nden de 22 fahri derece almistir (Graham, 1998, s. 89).
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Akademik  caligmalarimin  yaninda 1926 yilinda c¢alismaya basladig
Johnson&Johnson sirketinde damismanlik yapmis ve kadin miisterilerin satin alma
davraniglarini artirmak i¢in pazar aragtirmalarinda yer almistir. Calistig1 sirketlere sagladigi
fayda ti¢ boyutludur. Bunlar; psikolog olmasi yoniiyle insan fikirlerini ve davranislarini
analiz edebilmesi, miihendis olmasi yoniiyle liretim materyalleri ve insan bedeni arasinda
uzmanlasmis bir bakis acisiyla degerlendirme yapmasi ve 12 ¢cocuk sahibi modern kariyerli

bir anne roliiyle de kadin miisterilerin sirkete gliven duymasini saglamistir.

Sirket danismanliginin yaninda sivil savunma ve savas sanayi alaninda yapmis oldugu
calismalardan dolayr ABD bagkanlari Hoover, Roosevelt, Eisenhower, Kennedy ve
Johnson’a danmigmanlik yapmistir (Graham, 1998, s. 130). Ayrica Amerikan Ulusal
Miihendislik Akademisine se¢ilmis ilk kadindir. Amerikan Posta Servisi tarafindan adina
pul basilan ilk kadin endiistriyel psikologdur. Lillian M. Gilbreth 1900’lerden sonra elde
ettigi basarilar ve kazandig1 ddiillerle hep ilklere imza atmig bir bilim insan1 olmustur. Ev
kadinin1 yonetici, mutfak tezgahin1i montaj hatti, modern konutlar1 ise fabrika olarak
tanimlayan Lillian M. Gilbreth, 2 Ocak 1972 tarihinde 92 yasinda Arizona da hayatim
kaybetmistir.

Lillian Gilbreth sonraki yillarda bir¢ok kitap yazmistir. Bunlar Fatigue Study kitab,
esiyle beraber yazdigi Field System kitab1, cocuklar1 uyurken yazdigini belirttigi Concrete
System ve Bricklaying System kitaplaridir. Kitaplarin konusu temelde is yerinde verimlilik,
hareket ve zaman etiidii, standardizasyon, calisanlarin tatmini, calisanlarin performansi,
calisan psikolojisi ve ergonomi konulari {izerine insa edilmistir. Bunlarin disinda Engelliler
Icin Hareket Etiidii, Uygulamali Hareket Etiidii, Premier Bilimsel Yonetim baslhkli
makaleleri de bulunmaktadir (Graham, 1998, s. 28).

Bu ¢alisgmanin amaci, Lillian M. Gilbreth (1914) tarafindan kaleme alinan “The
Psychology of Management” kitabinin degerlendirmesini sunmaktir. Bu baglamda 6ncelikle
kitap boliimleri analiz edilmis ve sonrasinda kitabin ydnetim bilimine katkisina yonelik
degerlendirmelerde bulunulmustur. Gilbreth, Yonetim Psikolojisi adl1 kitabini, psikolojinin
bilimsel yonetimle sentezlenmesi gerekliligini hissetmesinden Otiirii  yazdigini
belirtmektedir. Yazar, yonetim ve insan psikolojisinin bir biitiin olarak degerlendirilmesi
gerektigini vurgulamistir. Hedef kitlesi is yasaminin tiim evrelerinde yer alan ¢aligsanlar ve

onlar1 yoneten yoneticilerdir.
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1. Degerlendirme

Kitap elestirisi yazma siirecinin belirli bir yontemi olmamakla birlikte, bu siirecte
oncelikle yapilmasi gereken kitabin yazarimi arastirilip, tanimaktir. Yazarin 6zge¢cmisini
birinci elden incelemek, yazari bu kitabt yazmaya iten nedenleri anlamak acisindan da
onemlidir. Birinci boliimde yazarin 6zge¢misi detaylandirilmis, calismalari hakkinda bilgiler
verilmis, bu alanda yapmis oldugu ¢alismalarin arka planin1 anlamak adina 6zel hayati da
mercek altima alindiginda bilimsel yonetim alanmma sundugu katkilar agik bir sekilde

anlasilmaktadir.

Kitap, yonetim psikolojisi alanina ait bir kitaptir ve bu alanda yapilan ilk ¢alisma
olmasi sebebiyle 6nem arz etmektedir. Kitap, yoneticilerin psikoloji konusuna dikkatlerini
cekme paradigmasi etrafinda sekillenmektedir. Kitabin igerigi teorik bir zemine
oturtulmustur. Yazar tiim kitapta analitik bir yaklasim sergilemistir. Kitap 10 boliimden ve
244 sayfadan olugsmaktadir. Kitabin boliimleri orijinal isimleri ile su sekildedir; desciption
of thepsychology of management, individuality, functionalization, measurement,
analysisandsynthesis, standardization, record and programmes, teaching, incentives, welfare
boliimleridir. Kitabin dili Ingilizcedir, Tiirkge dilinde gevirisi bulunmamaktadir. Kitabim dili
akademik ve formal bir yapiya sahiptir. Yazar temel kavramlar ve terimleri yeterli diizeyde

aciklamistir.

Kitabin boliimleri detayli olarak incelendiginde bilimsel yoOnetime dair ortaya

konulan bilgiler asagidaki gibi siralanabilir:

Kitabin birinci boliimii olan “desciption of the psychology of management” ve
Tirkgeye yonetim psikolojisinin tanimi olarak cevrilebilecek bu boliimde yonetim
psikolojisinin tanimi, konunun 6nemi, bu kitabin yazilma amaci, yonetimin tanimi, ii¢
yOnetim tiirii, yonetimin muhtemel psikolojik ¢aligmalari, bu kitap i¢in tasarlanan psikolojik
calisma plani, bilimsel yonetimin temel fikirleri ve boliimleri, arastirma yonteminin ana
hatlar1 ve en nihayetinde elde edilecek sonuglar aciklanmistir. Genel olarak bu béliimde
bilimsel yonetime dair yapilacak degerlendirmede, bilimsel yoOnetimin bireyselligi
oldiirdiigiine dair yaygin bir inanisin aksine, bireyin sadece ekonomik bir birim olarak degil,
ayni zamanda bir insan1 digerlerinden ayirt eden tiim 6zellikleriyle birlikte bir kisilik olarak

taninmasi temel ilkesi tizerine insa edildiginin vurgulandigi sdylenebilir.

Kitabin ikinci bolimii olan “individuality” ve Tiirkgeye bireysellik olarak

cevrilebilecek boliimde bireyselligin tanimi, psikolojide bireyselligin yeri, geleneksel
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yonetim altinda bireysellik, bilimsel yonetim altinda bireysellik, iscilerin se¢imi, ¢iktiyi
ayirma ve kaydetme, bireysel gorevler, bireysel talimat kartlari, bireysel 6gretim, bireysel
tesvikler, bireysel refah, bireyselligin is ilizerindeki etkisi, bireyselligin ¢alisan lizerindeki
etkisi agiklanmaktadir. Genel olarak bu bdliimde bilimsel yonetime dair yapilacak
degerlendirmede, bilimsel yonetimin bireyselligi dldiirdiigline dair yaygin bir inanigin
aksine, bireyin sadece ekonomik bir birim olarak degil, ayni zamanda bir insani
digerlerinden ayirt eden tiim Ozellikleriyle birlikte bir kisilik olarak taninmasi temel ilkesi

tizerine insa edildiginin vurgulandig1 sdylenebilir.

Kitabin iiglincii boliimii olan “functionalization” ve Tiirk¢eye fonksiyonlagma veya
islevsellestirme  olarak  cevrilebilecek ~ bolimde  islevsellestirmenin  tanimu,
islevsellestirmenin psikolojik kullanimi, geleneksel yonetimde islevsellestirme, bilimsel
yonetim altinda islevsellestirme, planlamayr uygulamadan ayirmak, is diizeni ve rota
gorevlisinin iglevi, talimat kart1 sefinin islevi, zaman ve maliyet sefinin islevi, disiplin
gorevlisi, is¢iyi islevsellestirmek, calismanin kendisini islevsellestirme, islevsellestirmenin
calismaya etkisi, islevsellestirmenin ¢alisan {izerindeki etkisine yonelik bilgiler
sunulmaktadir. Genel olarak bu boliimde bilimsel yonetime dair yapilacak degerlendirmede,

bilimsel yonetimin isi islevsellestirerek bireyselligi tesvik ettigi sdylenebilir.

Kitabin dordiincii bolimii olan “measurement” ve Tiirkceye Olgme olarak
cevirilebilecek boliimde dlgmenin tanima, psikolojide 6l¢gmenin 6nemi, psikolojide 6l¢iimiin
yonetimde Olgiimle iligkisi, yonetimde Ol¢limiin Onemi, geleneksel yonetimde Olgiim,
bilimsel yonetimde 6l¢iim, gozlemcinin nitelikleri, gézlem yontemleri, hareket etiidii ve
zaman etiidii tanimlari, hareket etiidii ve zaman etiidii metotlar1, 6l¢iimiin is tizerindeki etkisi,
Olclimiin calisan lizerindeki etkisi, gelecekte beklenecek sonugla ve bu sonuclari elde etmeye

yonelik ilk adimlar agiklanmaistir.

Kitabin besinci boliimiinde “analysis and synthesis” ve Tiirk¢eye analiz ve sentez
olarak cevrilebilecek olan boliimde analizin tanimi, sentezin tanimi, analiz ve sentezin
psikoloji tarafindan kullanimi, analiz ve sentezin yonetimdeki 6dnemi, analiz ve sentezin
bilimsel yonetimdeki yeri, analiz miktarinda belirleyici faktor, analizde psikoloji alani,
analistin nitelikleri, ¢alisanin analize ilgisi, sentezcinin ¢alismasi, sentezcinin ¢aligmasinin
sonuglari, bilimsel yonetimde "gorev'"in tanimi, gorev fikrinin uygulama alani, analiz ve

sentezin ¢alisma {lizerindeki etkisi, analiz ve sentezin ¢alisan tizerindeki etkisi agiklanmistir.
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Kitabin altinci boliimii olan “standardization” Tiirk¢ede standardizasyon olarak ifade
edilen boliimde standardizasyonun tanimi, standardin gorev ve tesivik ile iliskisi,
standardizasyonun amaci, geleneksel yonetim altinda standardizasyon, sistemlerin degeri,
bilimsel yonetim altinda standardizasyon, standardin o6l¢iim ile iligkisi, standardizasyon
terminoloji, standart ortamin degeri, uygun ortamin gerekliligi, is¢inin yerlestirilmesi,
standart ekipman, standart aletler ve cihazlar, standart giyim, standart yontemler, standart
kalite, standardizasyonun ¢alisan lizerindeki etkisi agiklanmistir. Genel olarak bu béliimde
bilimsel yonetime dair yapilacak degerlendirmede, bilimsel yonetim altindaki

standardizasyonun tiim unsurlar i¢in gegerli oldugu sdylenebilir.

Kitabin yedinci boliimii olan “record and programmes” ve Tiirkceye kayit ve
programlar olarak c¢evrilebilecek boliimde kaydin tanimi, geleneksel yonetim altindaki
kayitlar, bilimsel yonetim kapsamindaki kayitlar, kayit kriterleri, is ve is¢i kayitlari, girisim
kayitlari, iyi davramig kayitlari, basar1 kayitlari, programin tanimi, geleneksel yonetim
kapsamindaki programlar, bilimsel yonetim kapsamindaki programlar, programlar ve
yonlendirme, bir seyin olma ihtimali bilimsel yonetim altinda kehanet, calisacak
programlarin ve is¢inin sonuglarinin ozeti, kayitlar ve programlar arasindaki iliski, kayit
tirleri ve programlar, israfi ortadan kaldirma olanaklart —ve israfi onlemeye yonelik
programin Uretilmesi, kayit ve programlarin ¢alisan ve is lizerindeki etkileri agiklanmistir.
Genel olarak bu boliimde bilimsel yonetime dair yapilacak degerlendirmede, bilimsel
yonetim dogru kayitlarin alinmasimni ve dogru programlarin yapilarak verimliligin

artirtlmasint mimkin kilmaktadir.

Kitabin sekizinci boliimii olan “teaching” Tiirk¢eye 6gretim olarak cevrilebilecek bu
boliimde 6gretimin tanimi, geleneksel yonetim altinda 6gretim, standartlarin eksikliginden
kaynaklanan hatalar, bilimsel yonetim altinda O6gretim, Ogretmenin Onemi, Ogretimin
kapsami, ogretimin kaynagi, 6gretim yontemleri, ¢izimler, cizelgeler, planlar, 6nce dogru
hareketleri Ogretmenin Onemi, dikkati canlandirmak, hafizay1r egitme, hayal giliciini
gelistirmek, yargi gelistirmek, Ogretme yerlerinin saglanmasi, egitmenin Olgiilmesi,
egitmenin akademik egitim ve mesleki rehberlik ile iligkisi, calismada 6gretimin sonucu,
is¢iye Ogretimin sonuculart gibi konularda bilgiler verilmistir. Genel olarak bu boliimde
bilimsel yonetime dair yapilacak degerlendirmede, bilimsel yonetimin uygun standardize
uygulamalarla 6gretilebilecegi, bu 6gretimin yonetim siireclerini birlestirerek, kendi kendini

idame ettirir hale getirecegi sdylenebilir.
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Kitabin dokuzuncu bolimii olan “incentives” ve Tiirkceye tesvikler olarak
cevrilebilecek boliimde tesvigin tanimi ve 6nemi, dogrudan ve dolayl tesvikler, ddiilve
cezanin tanimi, geleneksel yonetim altinda 6diil ve ceza, terfi, 6deme, iicretler, bonus
kavramlari, glinliik ¢alisma, parga isi gorev iicreti, tesviklerin i ve isci lizerindeki etkisine
yonelik degerlendirmeler yer almaktadir. Genel olarak bu boliimde bilimsel yonetime dair
yapilacak degerlendirmede, bilimsel yonetim kapsamindaki tesviklerin, isciyi yalnizca
tesvik etmekle kalmadigi, ayn1 zamanda orgiitsel anlamda verimliligi artirarak fayda

sagladigi sdylenebilir.

Kitabin onuncu béliimii olan “welfare” ve Tiirkgeye tesvikler olarak cevrilebilecek
refah boliimiinde refahin tanimi, geleneksel yonetim altinda refah calismasi, bilimsel
yonetim altinda refah, fiziksel iyilestirme, zihinsel gelisim, ahlaki gelisim, fiziksel, zihinsel
ve ahlaki gelisimin iliskisi konular1 agiklanmaktadir. Genel olarak bu bolimde bilimsel
yonetime dair yapilacak degerlendirmede, bilimsel yonetimin ¢alisanlarin refah1 igin katki
sundugu ve fiziksel oldugu kadar zihinsel ¢alismaya da katki sunan bir yapiya sahip oldugu

sOylebilir.

Yonetim Psikolojisi kitabinin Bilimsel Yonetime dair ortaya koydugu sonuglardan
cikan ana fikir, bilimsel yonetimin {lretimi artirip ve maliyetleri diisiiren, israfi ortadan
kaldiran, vasifsiz emegi vasifli hale getiren, kendi kendini idame ettiren bir refah sistemi
saglayan, yasam maliyetini azaltan, sermaye ve emegi is birligi yapmaya ve endiistriyel
baris1 gelistirmeye zorlayan is yerinde ¢ok boyutlu verimlilik iizerine kurulu oldugunu ortaya
koymaktadir. Zaman ve hareket etiitlerinde verimsizlik ve israfi sadece zaman ve hareket ile
sinirlandirmamis ayni zamanda ¢alisanlarin memnuniyet diizeyi ve c¢alisanlarin tatmini ve
performansiyla daha kapsayici bir boyut kazandirmistir. Bu ¢ergeveden bakildiginda bu ¢ikti

bile Gilbert’in donemin yonetim bakis agisinin ¢ok 6tesinde oldugunun kanitidir.
2. Sonug¢

Doénemin sartlarina gore Gilbreth, o donemde doktora derecesi almig ilk kadin
endiistriyel psikolog oldugu i¢in yaptigi caligmalar oldukca Onemlidir. Ayrica modern
yonetimin annesi olarak anilmaktadir. Donemin kadinlar1 caligma yasamindan uzak, sadece
ev isleriyle ilgilenirken L. Gilbreth bu kalip yargilarin yaratmis oldugu tiim engelleri agmis
bir kadindir. Kitabin alana en 6nemli katkis1 donemin insan1 ve insan psikolojisini arka plana
atip, onlar1 bir makine gibi gdren sisteme getirdigi elestirisidir. L. Gilbreth’e gore is

planlamas1 dnemlidir fakat kotli planlanmus bir is plani ¢aligma ortamindaki enerjiyi diistiriir
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ve performansi azaltir ayrica, yoOneticiler ve sermayedarlar calisanlar iizerinde otoriteye
sahip olmalidir fakat insana saygi faktorii unutulmamalidir. Lillian Gilbreth ve esi Frank
Gilbreth, F.W. Taylor’un devrimci fikirlerini eksik bulmus ve o sistemin basarili olmasi i¢in
miihendislerin ve psikologlarin beraber ¢alismasi gerektigini savunmustur. Ayrica Taylor’un
tammladig1 sekliyle bilimsel yonetimin yetersiz kaldigini vurgulamiglardir. Incelenen
kitabin yazildigr donemin sartlar1 ele alinarak mercek altina alindigi, giiniimiiz ¢alisma
kosullar ile karsilastirarak yapilacak elestiriler dogru olmayacaktir. Ancak giliniimiize hala
calisanlarin ve ¢aligma ortaminin refahi iizerine ¢alismalar yapildigi, Gilbert’in iizerinde
durdugu fiziksel, zihinsel ve ahlaki gelisimin iliskisinin glincelligini korudugu soylenebilir.
Ayrica Gilbert’in tegvikler tizerinde durdugu dokzuncu béliimdeki ¢ikarimlarinin giintimiiz
caligma kosullar1 baglaminda ele alindiginda, ¢alisanlara verilen tesviklerin -bonus, prim,
yan haklar vb.- galisanlarin is tatmini ve baglhig: iizerinde etkili oldugu soylenebilir. Bu
baglamda 1914 yilinda kaleme alinan kitabinin bazi noktalarda giiniimiizde hala gecerliligini

stirdlirmesi sebebiyle, bu kitap incelemesinin alan yazina katki sunmasi beklenmektedir.

Destek Bilgisi: Bu ¢alisma, kamu, ticari veya kar amaci giitmeyen kuruluslar gibi herhangi

bir organizasyondan destek almamaistir.

Cikar Catismasi: Tim yazarlar adina, sorumlu yazar ¢ikar ¢atismast olmadigini belirtir.
Etik Onay:: Insan katilimcilar1 igeren calismalarda gergeklestirilen tiim prosediirler,
kurumsal ve / veya ulusal aragtirma komitesinin etik standartlarina ve 1964 Helsinki
deklarasyonuna ve daha sonraki degisikliklerine veya karsilastirilabilir etik standartlara
uygundur.

Bilgilendirilmis Onam Formu: Calismada bilgilendirilmis onam formu alinmasina ihtiyag

duyulmamaktadir.
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