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Article Information Abstract
@ CrossMark Earthquake is one of the most common natural disasters in the world and sometimes the
most dangerous. For this, there is a need for instruments to measure the earthquake
DOI: 10.29299/kefad 1049922 knowledge of individuals. The aim of this study is to develop Earthquake Knowledge

Assessment Scale. The study group of this research consists of a total of 728 volunteers,
501 of whom were women and 227 men, who were included in the research group
determined by convenience sampling technique. As a result of the exploratory factor
analysis, which was completed after testing the suitability of the data for analysis, the
scale showed a three-dimensional structure consisting of 19 items. The factors that
Keywords: constitute the scale explain 61,744% of the variance. The sub-dimensions of the scale
Earthquake, were named based on the knowledge about the earthquake. The suitability of the
obtained scale was 0.072 for RMSEA, 0.93 for NFI, 0,89 for GFI, 0.041 for RMR, and 0.86
for AGFL. As a result of the reliability analysis, Cronbach’s alpha of the scale was
Scale, determined as 0.868. It is thought that this developed scale could be useful to school
Disaster managers, teachers, researchers, developers of school infrastructure, and the
government ministry in charge of education.
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Earthquake Knowledge Level

Deprem Bilgi Diizeyi Olcegi: Gelistirilmesi, Gecerlik ve Giivenirlik

Calismasi
Makale Bilgileri Oz
@ CrossMark Deprem, diinyadaki en yaygin dogal afetlerden biridir ve bazen en tehlikelisidir. Bireylerin
depremin yikici etkilerinden korunmalar1 igin deprem hakkinda yeterli bilgiye sahip olmalar1
DOI: 10.29299/kefad.1049922 onemlidir. Bunun icin bireylerin deprem bilgisini 6lg¢ecek araglara ihtiyag vardir. Deprem

Bilgi Diizeyi Olgegi'nin gelistirilmesi amaciyla planlanan bu aragtirmanin ¢aligma evren,

Yitkleme:  28.12.2021 : lyla plania : :
2018-2019  &gretim yilinda Diizce Universitesinde 06grenim goéren 0Ogrenciler

Diizeltme:  04.10.2022

Kabul: 09.10.2022 olusturmaktadir. Tesadiifi 6rneklem yontemiyle belirlenen arastirma grubunda, 501’i kadn,

227’si erkek olmak {izere toplam 728 goniillii birey yer almistir. Verilerin analizlere
Anahtar Kelimeler: uygunlugu sinandiktan sonra gerceklestirilen agimlayic faktor analizi sonucunda, 6lgek 19

maddeden olusan ii¢ boyutlu bir yap1 sergilemistir. Olgegi olusturan faktorler birlikte
Deprem, varyansin %61,744'tinii agiklamaktadir. Olgegin alt boyutlari, deprem hakkinda bilgi
Deprem Bilgi Diizeyi ifadelerine dayal1 olarak isimlendirilmistir. Elde edilen modelin uygunlugu RMSEA igin
Olgegi, (')',072; NFI i¢in 0,93; GFI i¢in 0,89, RMR icin 0,041 ve AGFI i¢in ise 0,86 olarak bulunmustur.
Afet Olgekle ilgili olarak yapilan giivenirlik analizleri sonucunda 6lgegin i¢ tutarlik katsayisi

(Cronbach alfa) ise 0,868 olarak belirlenmistir. Gelistirilen bu oOlgegin, egitsel amagh
calismalara bir arag¢ olarak destek saglayacagi diisiintilmektedir. Depreme iligkin bilgi
diizeyinin farkli degiskenlerle incelenmesine yardima olabilecek degisik arastirmalarin
yapilmasi dnerilmektedir.
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Giris
Felaketler beklenmedik bir sekilde ortaya ¢ikar. Dogal olusum veya insan kaynakli zarar verici
olaylardir. Cok sayida 6liime ve miilk ve altyapiya onemli hasara neden olurlar (Fuhrmann ve ark.

2008). Deprem, dogal olarak meydana gelen olaylardan biridir. Yerkabugunda ¢esitli nedenlerle olusur
(Izbirak, 1991; Sahin ve Sipahioglu 2007).

Tiirkiye diinyanin 6nemli deprem kusaklarindan biri {izerinde yer almaktadir. Deprem
Tiirkiye’de toplum hayatinda 6nemli bir gercektir. Tiirkiye i¢in deprem oldukga 6nemli ve etkili bir
dogal afettir. Diinya {izerinde en etkili ikinci deprem sahasi olan Akdeniz (Alp-Kafkas-Himalaya)
Deprem Kusag; tizerinde ve oldukga aktif bir sahada bulunan Tiirkiye’de (Giingordii, 2010; Kanat, 2016;
Sahin, 2004; Sahin ve Sipahioglu, 2007) her giin kii¢iik veya biiyiik sarsintilar yaganir. Diinyanin en aktif
deprem kusagy, Pasifik Ates Cemberi olarak da bilinen Biiyiik Okyanus (Pasifik Okyanusu) ¢evreleridir
(Ering, 2000; Ilgar, 2017). Bu kusakta diinyada goriilen depremlerin %65’ten fazlasi gerceklesir. Buray1
neredeyse %20’ye yakin bir oranla Alp-Himalaya-Kafkas kusag izler (Sahin ve Sipahioglu, 2007).
Tiirkiye bu kusakta oldukca aktif bir sahada yer alir. Kuzeyden Avrasya, giineyden Arap-Afrika

levhalarmin Anadolu Yarimadasini sikistirmasi bu bolgede deprem hareketliligini artirir (Ering, 2000).

Insanlar bu tiir afetlerden ¢ok fazla etkilenmektedirler. Ne yazik ki insanlar bu tiir durumlar
konusunda yeterli bilgi ve farkindaliga sahip degildirler (Thomas, Mitchell, Scott ve Cutter, 1999). Afet
bakimindan riskli bolgelerde yasayan &grencilere, basta depremler olmak iizere afetler konusunda
biling olusturulmas1 gerekmektedir. Ciinkii depremlerin makro ve mikro ekonomik alanlardan, niifus
durumuna, toplumun sosyal yapisa (Pelling, Ozerdem and Barakat, 2002) ve egitim Ogretim
faaliyetlerine etkileri tartisilmazdir. Depremler, egitim-6gretim hizmetleri {izerinde birtakim olumsuz
etkilere yol agar. Bu etkiler egitim hizmetlerinin yiiriitiildigii fiziki ortamin zarar gormesi seklinde
olabilecegi gibi, depremi yasayan Ogretmen ve Ogrencilerin, Ogretme-ogrenme durumlarindaki
problemler seklinde de goriilebilmektedir (Yildiz, 2000). Nitekim, depremlerin, 6grencilerin okuldaki

motivasyon ve basar1 durumlari {izerinde olumsuz etkileri oldugu tespit edilmistir (Sert, 2002).

Aktif deprem kusaginda bulunan iilkeler icin depremlerin etkisi ve zararlar1 her zaman
giindemde tutulmali ve hazirlikli olunmalidir. Basta o iilkenin gelecegi icin isgliciinii olusturacak
bireyleri yetistiren iiniversiteler olmak {izere egitim kurumlarinda depreme karsi dogru ve etkili
egitimler yiiriitiilmelidir. Boylesi faaliyetler dogru ve etkili yiiriitiilmezse, 6grencilerin ve halkin
genelinin depreme yonelik bilgi eksikligi, bu konuda geleneksel bakisin devam etmesine ve dnemli
yanligliklara sebep olabilmektedir (Ross ve Shuell, 1993; Tsai, 2001). Deprem bilinci, bu konuda dogru
bilgilere sahip olmanin yaninda depreme kars: dogru davramlmasimin 6nemini belirleyecek tutumlar:
da gerektirmektedir (Demirci ve Yildirim, 2015). Bircok iilke ve toplum kendisi icin tehdit
olusturabilecek dogal afetleri iyi tarumak ve halki bu konularda bilgilendirmek amaciyla, egitim

kurumlarinda dogal afetler konulu dersler vermektedir. Ornegin, K. Amerika’da kolej ve iiniversitelerin
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% 41,2’sinde dogal afetler icerikli dersler vardir. Bu derslerde daha ¢ok bolgesel 6rnekler verilmektedir
(Cross, 2000). Cross (1997) bu tiir afet egitimlerinde giincel yaklasimlarin kullamilmasinmin gerektigini

ifade etmektedir.

Depreme hazirlikli olmak, depremlerin neden oldugu kayiplari ve ekonomik kayiplari etkili bir
sekilde azaltabilir. Mevcut literatiir, insanlarin depremler hakkindaki bilgilerinin depreme hazirlikli
olma eylemlerini biiyiik Olciide etkileyebilecegini dogrulamaktadir (Ao, ve digerleri. 2021; Paul ve
Bhuiyan, 2010). Tiim bu yukarida bahsi gegenlerden dolayidir ki bir {ilkenin gelecekte 6nemli bir
isgiiclinii meydana getirecek olan {iniversite 6grencilerin deprem bilgi diizeylerinin tespiti oldukga
onemlidir. Dogal afetler ve ozellikle etkileri tartisilmaz olan deprem konusunda {iniversite
Ogrencilerinin bilgi diizeyini gelistirmek i¢in ilerde iiniversitelerde 6grencilere yonelik yapilabilecek
caligmalari planlamak biiyiik gereklilik tasimaktadir. Universite grencilerin deprem bilgi diizeylerini
tespit etmek, cevrelerinde, fakiiltelerinde onlarin goziiyle deprem farkindaligi tespit etmek c¢ok

onemlidir. Bu ¢alisma bu dogrultuda olgek gelistirmeye yoneliktir.

Bireysel olarak depremlerin etkilerinden kagmak miimkiin olmadig; icin sosyal olarak hareket
etmek 6nemlidir. Bunun icin deprem egitimine ihtiyag¢ vardir. Bu egitimin gergeklestirilebilmesi igin
bireylerin deprem bilgi diizeylerinin belirlenmesi ve buna goére egitim igeriklerinin hazirlanmasi
gerekmektedir. Aksi takdirde &grencilerin depremle ilgili bilgi eksiklikleri onlarin depremle ilgili
geleneksel gortislerini siirdiirmelerine ve gesitli kavram yanilgilarina diismelerine neden olabilir (Ross

ve Shuell, 1993; Tsai, 2001).

Depremler egitim ve 6gretim hizmetleri tizerinde bazi olumsuz etkilere neden olmaktadir. Bu
etkiler, egitim hizmetlerinin y{irtitiildiigii fiziki ortamin zarar gormesi seklinde olabilecegi gibi, deprem
yasayan Ogretmen ve Ogrencilerin 0gretme-6grenme durumlarinda sorunlar yasanmasi seklinde de
olabilmektedir (Yildiz, 2000). Nitekim depremlerin 6grencilerin okuldaki motivasyonlar1 ve basarilar:
tizerinde olumsuz etkileri oldugu tespit edilmistir (Sert, 2002). Bu nedenle her iilke kendine gore ders
igerikleri hazirlamaktadir. Bunun igin bolgenin sartlarina gore farkli igerikler hazirlanabilir. Ornegin,
Kaliforniya Bolgesi'nde depremler baskin iken, Mississippi Nehri ve Orta Atlantik bolgelerinde sel
baskinlari ana afet sorunudur (Cross, 2000). Ozellikle depremin psikolojik ve sosyolojik etkileri
(Bozkurt, 1999; Kasapoglu ve Ecevit, 2001); deprem-egitim iliskisi (Yildiz, 2000); depremin ilkokul
Ogrencilerinin basarisina etkisi (Sert, 2002); ilkogretimde deprem konusunun &gretimi (Koca, 2001);
dogal afet konularinin 6gretimi (Ocal, 2005; Tas, 2003). Ayrica Tuncer, Sézen ve Sakar (2021), deprem
bilincini erken yasta kazandirmak igin bir proje tasarlamislardir. Proje sonunda okul oncesi

ogrencilerinin deprem bilgi ve farkindaliklarinin arttig belirtilmistir.

ABD Jeolojik Arastirmalar (USGS), Japonya Meteoroloji Ajansi, Tiirkiye Kandilli Gézlem ve
Deprem Arastirma Enstitiisii gibi depremle ilgili ¢calismalar yapan kurumlar bulunmaktadir. Ayrica

Tiirkiye Bilimsel ve Teknolojik Aragtirma Kurumu da depremlerle ilgili ¢caligmalara katilmaktadir.
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Depremler ile ilgili literatiir incelendiginde 1990'l1 yillarin basinda Erzincan depremi (1992) ile Golciik
ve Diizce depremlerinin (1999) sosyal etkileri ve zararlar1 (Bozkurt, 1999; Erkan, 2010; Karanci, Aksit ve
Sucuoglu, 1996; Kasapoglu ve Ecevit, 2001; Lutgens, Tarbuck ve Tasa, 2013; Panic, Majkic ve Milijanovic,
2013) ile ilgili ¢alismalarin arttif1 dikkat cekmektedir. Daha sonra deprem-egitim iliskisine yonelik
calismalar da yapilmistir (Demirkaya, 2007a; Demirkaya, 2007b; Erdogan, 2007; Geng ve Sozen, 2021;
Johnston ve digerleri., 2011; Kaya ve Aladag, 2017; Kayali, 2018; Ohnishi ve Mitsuhashi 2013; Ocal, 2005;
Ozdemir, Ertiirk, Giiner ve Koca, 2001; Panic, Majkic ve Milijanovic, 2013; Tanaka, 2005; Tas, 2003;
Vance, Miller ve Hand, 1995; Yildiz, 2000). Yapilan ¢alismalarin 6zellikle deprem sonrasinda meydana
gelen durumlari ortaya koymaya yénelik oldugu goriilmektedir. Ornegin Kardas ve Tanhan (2018)
depreme maruz kalan iiniversite ogrencilerinin travma sonrasi stres, travma sonrasi biiyiime ve
umutsuzluk belirtilerini farkli degiskenler acisindan incelemistir. Benzer sekilde Ozgetin, Maras,
Ataoglu ve Icmeli (2008) de deprem sonucu gelisen travma sonrasi stres bozuklugu ile kisilik
bozukluklar1 arasindaki iligkiyi incelemistir. Ayrica Yondem ve Eren (2008) calismalarinda deprem
stresiyle bas etme stratejileri dlgegini gelistirmislerdir. Bu dlgek daha ¢ok deprem sonrasi stresle bas
etme calismalarinda kullanilmistir. Ancak Erdogan ve Aksoy (2020) bireylerin deprem 6ncesi deprem
stresi ile bag etme durumlarinm incelemek i¢in yaptiklar: ¢calismada bu 6lgegi kullanmislardir. Ayrica
Tiirkan, Kilig, Tiryakioglu, (2019) calismalarinda “Afet Tutum Olgegi’ni gelistirmis ve iiniversite
ogrencilerinin afetlere yonelik tutumlarni incelemistir. Daha ¢ok tutum ve stres gibi duyussal
durumlar1 inceleyen c¢alismalar bulunmaktadir. Bu asamada depremler igin biligsel calismalara ve
dlgeklere ihtiyag duyulmaktadir. Ornegin Akalin, Sakiroglu, Tung ve Eren (2020), calismalarinda
deprem Onleme davranisinu farkli degiskenlerle ele alarak bu davranisin arkasindaki dinamikleri
incelemistir. Bu amagla yapilan ¢alismalar depremin neden oldugu can ve mal kayiplarinin en aza
indirilmesi agisindan biiyitk 6nem tasimaktadir. Gelistirilmesi planlanan 6lgek ile {iniversite
Ogrencilerinin deprem bilgi diizeyleri belirlenecek ve farkli {ilkelerdeki deprem durumlarn

karsilagtirilacaktir.

Bireylerin deprem bilgi diizeylerini belirlemek icin 6l¢me araglarina ihtiya¢ duyulmaktadir. Bu
nedenle bu arastirmanin amaci, bireylerin depremler hakkindaki bilgi diizeylerini hizli ve kolay bir
sekilde degerlendirebilecek bir 6lgme araci gelistirmektir. Ayrica bu ¢alisma, deprem bolgelerinin
dagilimi1 ve depremlerin etkileri hakkinda bireylerin bilgilerinin yeterli bir sekilde degerlendirilmesini
saglayan kisa, kolay, anlasilir ve kullanimi kolay bir dlgegin gelistirilmesini ve gegerliligini test etmeyi

de amacglamaktadir.
Yontem

Bu arastirmada sirali kesfedici karma yontem kullanilmistir. Bu tasarim, ilk asamada nitel veri
toplama ve analizini, ikinci asamada nicel veri toplama ve analizini igeren iki asamal1 bir tasarimdir. Bu

zincirleme tasarimin bir¢ok uygulamasinda arastirmaci, nitel sonuglara dayali olarak olusturulan
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asamalar arasinda ortak bir adim olarak bir arag gelistirir ve nicel verileri toplarken bu araci kullanir.
Bu nedenle bu tasarim, arag gelistirme tasarimi (Creswell, Fetters ve Ivankova, 2004) ve ardindan gelen

nicel tasarim (Morgan, 1998) olarak da anilir.
Katilimailar (Evren, Orneklem)

Calisma grubu Diizce Universitesi 6grencilerinden olusmaktadir. Calisma grubunda Egitim
Fakiiltesi'nden 352, Isletme Fakiiltesi'nden 45, Orman Fakiiltesi'nden 62, Tip Bilimleri Enstitiistinden
68, Fen-Edebiyat Fakiiltesinden 81 0Ogrenci, Ilahiyat Fakiiltesinden 59 o6grenci, Miihendislik
Fakiiltesinden 61 Ogrenci yer almistir. Arastirmanin 6rneklemi kolay ornekleme yontemine gore
belirlenmistir. Bilindigi gibi kolay Orneklem, ornegin ulasilmasi ya da ulasilmasi kolay bir grup
insandan 6rneginin alindig1 bir olasiliksiz 6rnekleme yontemidir (Arikan, 2004: 141; Karasar, 2016: 110-
111). Deneme formunu uygulamak iizere Diizce Universitesi'nde 6grenim goren 728 lisans dgrencisi
ornekleme seckisiz olarak dahil edilmistir. Arastirmaya katilan 6grencilerin % 32,181 (227) erkek, %
68,82’si (501) kadindir. Ogrencilerin sinif diizeyleri dagilimi ise; % 12,09’ 1.smuf (88), % 39,56"s1 2. Sinif
(288), % 26,51'i 3. Smif (193) ve %21,84'ti 4. Smaf (159) Ogrencisidir. Saghikli veriye ulasilan, farkl
fakiiltelerde 6grenim goren 728 katilimciya arastirmaya dahil edilmistir. Bu kapsamada 6rneklem ikiye
boliinerek ilk grup verileri agcimlayici faktor analizinde, ikinci grup verileri ise dogrulayici faktor

analizinde kullanilmigtir.
Olcek Formunun Olusturulmasi

Taslak 6l¢ek formunun olusturulabilmesi i¢in 6ncelikle ilgili literatiir taranmis ve depremle ile
ilgili yapilmis 6lgekler incelenmistir. Calismalarda kullanilan maddeler ve veriler incelenerek bir madde
havuzu olusturulmustur. Belirlenen havuz begli derecelendirme bigiminde 20 maddeden
olusturulmustur. Taslak form, ifade ve igerik yoniinden Olcme ve Degerlendirme, Psikolojik Danigsma
ve Rehberlik ve Tiirk Dili alaninda uzman akademisyenlerin goriisiine sunulmustur. Uzman goriisii
dogrultusunda Olgek uygulamaya hazir hale getirilmistir. Kapsam gecerliligi i¢in Davis teknigi
kullanilmistir. Bu teknikte uzman goriisleri 4'e kadar derecelendirilir. Bu teknik i¢in en az {i¢ uzman
goriisii Onerilir. Kapsam Gegerlilik Orani 0.80'den biiyiik ise madde kapsam gecerliligi agisindan
yeterlidir (Davis, 1992). Uzmanlardan alinan doniitlere gore Olgekteki tiim maddeler “ilgili ancak kiigiik
bir revizyona ihtiyag var” ve “gok uygun” diizeyinde puanlanmstir. Olgek 1.00 Kapsam Gegerlilik
Orani degerine sahiptir. Buna gore 6lgek maddelerinin tamami olgekte yer almigtir. Deprem Bilgi
Diizeyi Olgegi (DBDO) olumlu ciimle seklinde 20 maddeden olusmaktadir. Maddeler besli Likert tipi
bir 6lcekle olceklenmistir. Likert tipi ifadeler “kesinlikle katilmiyorum”, “katilmiyorum”, “kararsizim”,
“katiliyorum” ve “tamamen katiliyorum” seklindedir. En diisiik puan 20, en yiiksek puan 100'diir. Puan

ne kadar yiiksekse, kisinin deprem hakkinda daha fazla bilgisi vardur.
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islem ve Veri Analizi

Deprem Bilgi Diizeyi élgegi’nin (DBDO) yap1 gegerligi i¢in A¢imlayic1 (Exploratory) Faktor
Analizi; edinilen faktor yapisinin dogrulugunu test etmek icin de Dogrulayici (Confirmatory) Faktor
Analizi (Schermelleh-Engel, Keith, Moosbrugger ve Hodapp, 2004) yontem olarak belirlenmistir.
Acimlayic1 Faktor Analizi'nde Temel Bilesenler Analiz Yontemi, Dogrulayici Faktor Analizi'nde ise
Maksimum Olabilirlik Yontemi esas olarak alinmuistr. Olgegin alt boyutlarinin giivenirligi igin de ig

tutarlilik katsayisini elde etmeyi hedefleyen Cronbach alfa degeri 6l¢iit olarak degerlendirilmistir.

Faktor Analizi, 6lgeklerin gecerlik calismalarinda yaygin olarak kullanilan bir yontemdir. Cok
degiskenli bir istatistiksel yontem olan Faktor Analizi, birbiriyle iliskili simirsiz degiskeni bir araya
getirerek iligkisiz ve kavramsal olarak anlamli az sayida yeni degisken bulmay1 amaglar. Kesfedici ve
Dogrulayic1 olmak {izere iki sekilde olabilmektedir (Erkus, 2003). Kalibrasyon alt 6rnek verileri, IBM
SPSS istatistiklerinde 21, ortak faktorleri ampirik olarak ortaya ¢ikararak veri kiimesinin gizli yapisin
bulmaya yardimei olan agiklayici faktor analizi (AFA) ile analiz edilmistir (Hooper, 2012; Olanipekun,
Xia, Hon ve Hu, 2017). Agimlayic1 Faktor Analizi, maddeler arasindaki iliskinin yapisini inceler ve
Ol¢me aracinin yap: gegerliligini kesfetmeye calisir (Schermelleh-Engel, Moosbrugger ve Miiller, 2003).
Elde edilen veriler {izerinde agimlayici faktor analizi, Varimax yontemleri ve dondiiriilmiis temel
bilesenler analizi kullanilmistir. Faktor yapisi, diger maddelerle yiiksek diizeyde korelasyon gosteren
maddeler aranarak elde edilmistir (yiik>0.30). Dogrulayic1 Faktor Analizi, agimlayici yontemle iddia
edilen modeli test etmeyi ve model uyumunu bazi kriterlere gore test etmeyi amaclamaktadir
(Tabachnick ve Fidell, 2001). A¢imlayict Faktor Analizi (AFA) c¢alismalarindan sonra sonuglarin
Dogrulayici Faktor Analizi (DFA) ile test edilmesi literatiirde siklikla kullanilan bir yontemdir
(Maruyama, 1998) ve calismanin giiglii bir teorik temele sahip oldugunun kaniti olarak kabul
edilmektedir (Simsek, 2007). Toplanan verilerin Faktor Analizine uygunlugu 6nemli goriilmektedir.
Ornegin uygunlugu Kaiser-Meyer-Olkin (KMO) ve Barlett testi (Biiyiikoztiirk, 2007) ile test edilmistir.

Veriler istatistiksel yontemlerle analiz edilmistir.
Bulgular ve Tartisma

Veri setine AFA'nin uygulanabilirligi Kaiser-Meyer- Olkin (KMO) ve Barlett testi ile analiz
edilmistir. Orneklem uygunlugunun belirleyicisi olan KMO degeri uygun bir seviye ile 0.872 ve benzer
bicimde Barlett Kiiresellik (Sphericity) testine iliskin deger de manidar bulunmustur (c?=3875,199;
sd=171; p<0,01). KMO degerinin 0.80-0.90 arasinda olmasi ve Bartlett Kiiresellik testinin anlamli ¢tkmas:
verilerin analize “iyi” diizeyde uygun oldugunu gostermektedir (Leech, Barrett ve Morgan, 2005;
Sencan, 2005; Tavsancil, 2005; Biiyiikoztiirk, 2007). C)lgekten elde edilen toplam puana iliskin normallik
dagilimi Kolmogorov-Smirnov ile test edilmistir. Kolmogorov-Simirnov testine gore (Z=1,526; p=0,079
> .05) toplam puan degiskenlerinin normal dagilim gosterdigi gozlenmistir. Veri seti faktdr analizine

tabi tutuldugunda 6zdegeri (eigen-value) 1’in tizerinde olan faktorler dikkate alinmaistir.
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Acimlayic1 Faktor Analizi

AFA, maddeler arasindaki iliski yapisimni inceleyerek, Ol¢me aracinin yapi gegerliligini
kesfetmeye calismaktadir (Tabachnick ve Fidell, 2001). AFA, oOlgekteki maddelerin faktor yiik

degerlerine gore optimal boyutlandirma yapmaktadir (Erkus, 2003).

Varimax Dik Déndiirme yapilarak gerceklestirilen AFA sonucunda &lgek taslak formunda yer
alan maddelerden 20. Maddenin .30’un altinda olmasindan dolay1 Olcekten ¢ikarilmasina karar
verilmistir. Tekrar yapilan islemden sonra tiim maddelerin 0.474 {izerinde yiik degerine sahip oldugu
goriilmiistiir. Temel Bilesenler Analizi'nin yaninda maddelerin ayirt ediciliginin incelenmesi igin
madde toplam puan korelasyonlarina bakilmistir. Buna gore bir maddenin dlgekte yer almasina karar
verirken bu maddenin yiik degerinin 0.32 ve daha iistiinde bir degere sahip olmasi 6l¢titii esas alinmistir
(Tabachnick ve Fidell, 2001). Olgegin faktor 6zdegerleri birinci faktor igin 5,9757; ikinci faktoriiniin igin
3,610; iigiincii faktor igin ise 2,164 olarak hesaplanmistir. Bu degerlere gore dnemli olarak belirlenen
faktorlerden birincisi 6lgege iliskin toplam varyansin %31,353’inii; ikinci faktor %19,000"iinii; tiglincii
faktor % 11,391'ini acgiklamaktadir. Ug faktoriin birlikte acgikladiklari varyans % 61,744 olarak
belirlenmistir. AFA sonucunda elde edilen faktor yapisi ve madde toplam korelasyonlar ile madde yiik

degerleri Tablo 2’de goriilmektedir.

Incelenen Scree Plot grafigine gore dlgegin 3 boyutlu olmasina karar verilmistir. Faktor sayisina
karar vermede kesme noktasina kadar olan noktalarin arasi, olasi faktdr sayis1 hakkinda fikir

vermektedir (Gorsuch, 1983).
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Scree Plot
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Sekil 1. Scree plot grafigi
Tablo 1'de goriildiigii gibi dlgek ii¢ faktorden olusmaktadir. Varimax Dik Dondiirme islemi
sonrasinda gergeklestirilen AFA’ya gdre alt boyutlar belirlenmistir. Olgegi olusturan faktorler,
maddelerin ilgili literatiire gore belirlenen madde ifadelerine bakilarak isimlendirilmistir. Buna gore
birinci faktdr “Deprem Bolgeleri Dagilist Bilgisi”; ikinci faktor “Deprem Etkileri Bilgisi”; tiglincii faktor
ise “Deprem Egitimi” seklinde tanimlanmuistir. Birinci alt boyut yedi (7); ikinci alt boyut yedi (7); tigtincii

alt boyut ise bes (5) madde ile 6lgekte temsil edilmistir.

“Deprem Bolgeleri Dagilis1 Bilgisi” faktorii; bireylerin ¢evresinin deprem risklerinin farkinda
olup olmadigini ifade eder. Bu dlgek biiyiikliigiindeki fay alanlariin daha ¢ok nedeni, Tiirkiye'de ve
diinyada deprem riskinin ne 6l¢iide yer aldig1 bilinen maddeler daha fazladir. “Deprem Etkileri Bilgisi”
faktorii; Bireylerin depremlerin neden olabilecegi zararlarin farkinda olup olmadigini ifade eder. Olasi
bir depreme karsi ne yapacagini bilip bilmedigini de vurgular. “Deprem Egitimi” boyutu; tiniversite
egitiminin olas1 bir depreme katki saglayip saglamadigini ifade eder. Boylece iiniversite egitiminin
depreme hazirlik konusunda eksiklikleri varsa gerekli tedbirlerin alinmasina katki saglayacaktir.
Diinyadaki herhangi bir olayin yeri, cografyadaki dagitim ilkesi ile ilgilidir. Bu prensibe dayali olarak
dagilimi, su kaynaklarinin dagilimi gibi (Atalay, 2007; Aydin ve Giingordii, 2015; Doganay ve Sever,

2016; Ering, 2000). Arastirmada kullanilan ana tema depremler olup, 6lgegin Faktor 1'deki maddeleri
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Tiirkiye ve diinyadaki deprem kusag ile ilgili bilgileri icermektedir. (Atalay, 1987; Ering, 2000; Levy ve
Solvari, 2000; Sahin, Doganay ve Ozcan 2004; Sahin ve Sipahioglu, 2007). Baska bir deyisle, dlgegin 1.
faktoriinde yer alan maddeler ¢ogunlukla bireylerin yasadiklar1 bolgenin deprem bdlgeleri ve fay
hatlar1 hakkinda bilgi sahibi olmalari ile ilgilidir. Bu konular okul 6ncesinden lisansiistii diizeye kadar
sosyal bilgiler, fen bilimleri, cografya gibi derslerde islenmektedir (S6zen, 2019). Bu teorik temeller
dogrultusunda 7 maddeden olusan birinci faktor “Deprem Bolgeleri Dagilisi Bilgisi” olarak
adlandirilmistir. Tkinci faktorde yer alan maddeler daha cok bireylerin depremin etkilerine iligkin
bilgilerine iligskindir. Literatiir incelendiginde depremin yikici etkileri (Sahin, Doganay ve Ozcan, 2004);
depremin sosyal etkileri (Akar, 2013; Dolek, 2019; Ergiinay, 1996; Késeoglu, 2015) depremin ekonomik
etkileri (Akar, 2013; Délek, 2019; Ergiinay, 1996; Koseoglu, 2015; Munich, 2010; Sahin, Doganay ve
Ozcan, 2004) ayrintili olarak vurgulanmistir. Bu bilgiler 1s11inda ikinci faktdrde yer alan maddelerin
depremin yikici etkileri ile iligkili oldugu tespit edilmistir. Bu teorik temeller dogrultusunda 7
maddeden olusan ikinci faktér “Deprem Etkileri Bilgisi” olarak adlandirilmistir. 3. faktérde yer alan
maddeler daha ¢ok bireylere verilen deprem egitimi ile ilgilidir. Literatiir incelendiginde deprem oncesi
egitim (Dolek, 2019; Koseoglu, 2015; Munich, 2010); depremin psikolojik etkileri hakkinda egitim
(Dolek, 2019; Sahin ve Sipahioglu, 2007); depremin sosyal etkileri ile ilgili egitim konular1 (Ddlek, 2019;
Johnston ve digerleri., 2011; Koseoglu, 2015) hakkinda calismalar goriilmektedir. 3. faktorde ise faktor
adlarmin bahsi gegen literatiirle baglantih olarak yapildigi goriilmektedir. Bu kuramsal temeller

dogrultusunda 5 maddeden olusan 3. faktdre "Deprem Egitimi" ad1 verilmektedir.

Olgekle ilgili olarak yapilan giivenirlik analizleri sonucunda ise, dlgegin Cronbach alfa ig
tutarlik katsayzisi birinci alt boyut igin 0.877; ikinci alt boyutta 0,841; {i¢iincii alt boyut i¢in ise 0,922 olarak
hesaplanmigtir. DBDO'nin tiim maddeleri icin hesaplanan ig giivenirlik katsayisi (Cronbach alfa) ise

0,868 olarak bulunmustur.

Olgegin icerdigi maddelere gore, boyut isimleri verilmistir. Belirlenen isimlerle birlikte elde
edilen faktor sayilari, faktorler igerisindeki maddeler, her bir faktoriin acgikladig1r varyans miktar

degerleri asagidaki Tablo 1’de verilmektedir.

Tablo 1. Olgekteki faktrlerin madde sayilar, 6z degerleri, agikladiklar varyanslar ile giivenirlik katsayilar:

Ei h’
Faktorler Madde numarlan vl gen ) % Varyans Cronbach’s
degerleri Alpha

D.ep.re.m bolgelerinin dagilist 17 59757 31353 877
Bilgisi

Deprem Etkileri Bilgisi 8-14 3,610 19,000 .841
Deprem Egitimi 15-19 2,164 11,391 922
Toplam 19 61,744 .868

Tablo 1'e gore {i¢ faktoriin Olgegin tamamindaki varyansinin %61,744'lik kismini
aciklayabilmektedir. Olgekte bulunan faktorlerin ve Olgegin genelinin cronbach’s alpha degerlerine
bakilmis ve bu katsayimnin uygun degerlerde oldugu goriilmiistiir. Tablo 2’de dlgegin Faktdr deseni

verilmistir.
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Tablo 2. Deprem bilgi diizeyi 6lgeginin (DBDO) faktér deseni (Dik Dondiirme-Varimax)

Maddeler Deprem Deprem Etkileri Deprem Ortak Faktor Varyansi
bélgelerinin Bilgisi Egitimi
dagilis1 Bilgisi
M6 ,853 ,129 ,017 0,74
M3 ,805 ,166 -,012 0,68
M4 ,802 ,167 ,045 0,67
M7 ,719 ,192 ,015 0,55
M1 ,710 ,239 ,055 0,56
M2 ,691 ,233 ,052 0,53
M5 ,609 ,080 ,104 0,39
M13 ,098 ,834 -,031 0,71
M12 ,138 ,825 -,019 0,70
Mi1 ,201 ,757 ,091 0,62
M14 ,109 ,715 ,079 0,53
M10 ,250 ,677 ,093 0,53
M9 ,222 ,617 ,122 0,44
M8 ,208 474 ,013 0,27
M18 ,012 ,080 ,882 0,78
M17 ,081 ,103 ,878 0,79
M19 -,033 ,015 ,872 0,76
Mi16 ,125 ,029 ,864 0,76
M15 ,058 ,071 ,853 0,74

Dogrulayic1 Faktor Analizi (DFA)

Acgimlayic1 Faktor Analizi ile belirlenen modelin testi DFA ile yapilmistir. DFA, bazi ol¢iitler
dogrultusunda agimlayici yontemin iddia ettigi modeli stnamay1 ve modelin uygunlugunu test etmeyi
amaclamaktadir (Simsek, 2007). DFA’da modelin gegerligini degerlendirmek i¢in ¢ok sayida uyum
indeksi kullanilmaktadir (Schermelleh- Engel ve digerleri., 2003). Ancak verilen uyum indekslerinden
hangilerinin modelin uyumu i¢in dikkate alinacagr acik olmamasina karsin (Simsek), yapilan
calismalarda RMSEA, AGFI, CFI, NFI, RMR ve GFI indekslerinin siklikla kullanildig: goriilmektedir
(Kayri ve Gunug, 2009). Bunlar iginde en sik kullanilanlar1 Ki-Kare Uyum Testi, Tyilik Uyum Indeksi
(GFI), Diizeltilmis Iyilik Uyum Indeksi (AGFI), Ortalama Hatalarin Karekokii (RMR) ve Yaklagik
Hatalarin Ortalama Karekokii'diir (RMSEA). Model veri uyumu i¢in GFI ve AGFI degerlerinin 0.90’dan
yiiksek ¢ikmasi, RMSEA degerlerinin ise 0.08’ten kiiciik olmasi beklenir. Buna karsilik GFI degerinin
0.85’ten, NFI ve AGFI degerinin 0.80’den yiiksek ve RMS degerinin ise 0.10’dan diisiik ¢ikmasi modelin

gercek verilerle uyumu igin birer 6lgiit olarak da kabul edilmektedir.

Tablo 3. Dogrulayic: faktor uyum degerleri

Model X2 Df p  Xdf RMSEA GFI AGFI RMR NFI
Ugaltboyutlu o0 o 148 0000 2897 0,072 0,89 0,86 0041 0,93
model

AFA sonucunda elde edilen model, DFA ile test edilmistir. Stimer (2000), c2/sd degerinin 5'ten
kiiciik olmasi halinde, modelin gercek verilerle iyi bir uyum igerisinde olacagini bildirmektedir. Bu

baglamda elde edilen modelin (c?/sd=428,69/148=2,897) uygun oldugu goriilmektedir. Ancak, c2
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istatistiginin modelin uyum iyiligi i¢in yeterli olamayacag1 alan yazinda degerlendirilmis (Simsek,
2007). Bu nedenle elde edilen modelin uygunlugu; RMSEA, NFI, GFI, AGFI ve RMR uyum 0lgiitleri ile
test edilmistir. Yapilan analizler sonucunda, modelin uygunluguna iliskin hesaplanan uyum degerleri
RMSEA i¢in 0,072; NFI i¢in 0,93; GFl icin 0,89, RMR i¢in 0,041 ve AGFI i¢in ise 0,86 olarak bulunmustur.
Tiim Olgiitler goz oniinde bulunduruldugunda, DFA sonucunda elde edilen {i¢ faktorlii bir yapinin

kabul edilebilir bir modele sahip oldugu savunulabilir.

DFA’da yordanmaya ¢alisilan ortiik degisken (latent variable) {i¢ faktorlii bir yapida bir bagimh
degisken ve Ortiik degiskeni aciklamaya calisan maddeleri de bagimsiz degisken olarak kabul
edildiginde analiz sonucunda elde edilen modele iliskin diyagram (path diagram) Sekil 2’de

gosterilmistir.

ssaml M5 | 0.
o 21+ W8 o
o se -
ssem M e
T I
o-ss[ M0 _J=0
o-aa~[ ML 1* 55

0.18 M2
0.20 M3
0.38 14
039
0.2% MIE
0.21 k17
0.1& K13
0.20 M19

Chi-Sguare=428.6%, df=148, P-value=0.00000, ERMSEZ=0.072

Sekil 2. Dogrulayici faktor analizine iliskin diyagram

Sekil 2’de her bir maddenin oOrtitk bagimh degisken {izerindeki etki miktarlar1 ve korelasyon
katsayilar1 goriilmektedir. Madde korelasyonlarinin birinci alt boyutta 0,47 ile 0,62; ikinci alt boyutta
0,30 ile 0,64; ticlinctii alt boyutta 0,82 ile 0,97 arasinda degisim gosterdigi gdzlenmistir. Bu durum dlcekte
yer alan tiim maddeler acisindan degerlendirildiginde maddelerin korelasyon katsayilarinin 0.30 ile

0,97 arasinda degisim gosterdigi gozlenmistir. Aragtirmada maddeler arasindaki korelasyon ve 19
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maddeyi ii¢ boyutta tanumlayan modelin, c? (Chi- Square) istatistiginin yan1 sira, RMSEA, CFI, GFL,
RMR ve AGFI degerleri dikkate alindiginda, kabul edilebilir bir uyum iyiligine sahip oldugu

sOylenebilir.

Gegerlik ve giivenirlik analizleri yapilarak 19 bilgi maddesiyle olusturulan Deprem Bilgi
Diizeyi Olgeginin (DBDO) diizeyleri besli Likert dereceleme ile Sl¢eklendirilmistir. Likert tarzindaki
ifadeler; “Hig katilmiyorum”, “Katilmiyorum”, “Kararsizim”, “Katiliyorum”, “Tamamen katiliyorum”
bicimindedir. Olgekte yer alan tiim maddeler olumlu madde formundadir. Olgekte ters madde

bulunmamakta ve dlgekten alinacak puan 19 ile 95 arasinda degismektedir.
Sonug¢

Deneme 06lgeginin yap1 gegerligi sinamasi icin yapilan faktor analizi ile ayn1 zamanda 6lgegin
ka¢ boyutlu ve bu boyutlarin neler oldugu belirlenmistir. Yapilan ¢6ziimlemeye gore, deneme
Olcegindeki maddelerin 7’si birinci faktorde, 7’si ikinci faktorde, 5'i {iciincii faktorde toplanmustir.
Madde igeriklerine gore birinci faktor deprem dagilis boyutu, ikinci faktor deprem etkileri boyutu ve
tiglincti faktor de deprem egitimi boyutu olarak belirlenmistir. Veri setinin analizlere uygunlugu Kaiser-
Meyer- Olkin (KMO) ve Barlett testi ile belirlenmektedir. KMO degerinin 0.80-0.90 arasinda olmasi ve
Bartlett Kiiresellik testinin anlamli ¢ikmasi verilerin analize “iyi” diizeyde uygun oldugunu
gostermektedir (Leech, Barrett ve Morgan, 2005; Sencan, 2005; Tavsancil, 2005; Biiyiikoztiirk, 2007).
Arastirmada KMO degeri uygun bir seviye ile 0.840 ve benzer bigimde Barlett Kiiresellik (Sphericity)
testine iliskin deger de manidar bulunmustur (c?=3875,199; sd=171; p<0,01). Boylece orneklem
grubundan toplanan verileri setinin analizlere uygunlugu gozlenmistir. Veri setinin nasil bir dagilim

gosterdigi Kolmogorov-Smirnov ile test edilmistir. Kolmogorov-Simirnov testine gore (Z=1,526; p=0,079

>.05) DBD(Yinden elde edilen toplam puan degiskenlerinin normal dagilim gosterdigi gézlenmistir.

Deprem Bilgi Diizeyi Olgegi'nin gelistirilmesinde yap1 gegerligi ve boyutlandirma islemleri
AFA ile yapilmistir. Dogrulayic faktor analizi sonucunda hesaplanan uyum degerleri, agimlayici faktor
analizinin ve giivenirlik analizlerinin ortaya koymus oldugu model, DFA ile test edilmis ve modelin
dogrulandig1r gozlenmistir. Temel Bilesenler Analizi'nin yaninda maddelerin ayirt ediciliginin
incelenmesi i¢in madde toplam puan korelasyonlarma bakilmistir. Varimax Dik Dondiirme islemi
sonrasinda gergeklestirilen AFA’ya gore {i¢ alt boyut belirlenmistir. Olgegi olusturan faktorler,

maddelerin igerdigi deprem ile ilgili madde ifadelerine bakilarak tanimlanmustir.

Olgekle ilgili olarak yapilan giivenirlik analizleri sonucunda ise, 6lgegin Cronbach alfa ig
tutarlik katsayisi birinci alt boyut icin 0.877; ikinci alt boyutta 0,841; iiglincii alt boyut icin 0,9220larak
hesaplanmustir. DBDO'nin tiim maddeleri igin hesaplanan i¢ giivenirlik katsayisi (Cronbach alfa) ise
0,868 olarak bulunmustur. Bu degerler bir olgek icin kabul sinurlari iginde degerlendirilmektedir
(Cokluk, Sekercioglu ve Biiyiikoztiirk, 2012; Kayis, 2016). Alanyazinda, DFA ile hesaplanan (x2/sd)

oraninin  5’ten kiiciik olmasi, modelin gergek verilerle iyi uyumun bir gostergesi olarak
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goriilebilmektedir (Stimer, 2000). Bu baglamda elde edilen modelin (c?/sd=428,69/148=2,897) uygun
uyum iyiligine sahip oldugu goriilmektedir. Ancak, 2 istatistiginin modelin uyum iyiligi icin yeterli
olamayacag1 alan yazinda degerlendirilmis olmasma karsin; uyum indekslerinden hangilerinin
modelin uyumu i¢in dikkate alinacag: belirtilmemistir (Simsek, 2007). Yapilan ¢alismalarda RMSEA,
AGFI, CFl, RMR ve GFI indekslerinin siklikla kullanildig1 goriilmektedir (Kayri, 2009). Model veri
uyumu icin GFI ve AGFI degerlerinin 0.90’dan yiiksek ¢ikmasi, standartlastirilmis RMS ile RMSEA
degerlerinin ise 0.08'den kii¢iik olmas1 beklenir (Hooper, Coughlan ve Mullen, 2008; Joreskog, ve
Soérbom, 1993; Stimer, 2000). Buna karsilik GFI degerinin 0.85ten, AGFI degerinin 0.80’den yiiksek ve
RMS degerinin ise 0.10’dan diisiik ¢ikmasi modelin gercek verilerle uyumu igin birer 6lgiit olarak da
kabul edilmektedir (Anderson ve Gerbing 1984; Marsh ve ark., 1988; Schermelleh-Engel ve ark., 2003).
RMSEA i¢in 0,072; NFI icin 0,93; GFl icin 0,89, RMR i¢in 0,041 ve AGFI i¢in ise 0,86 olarak bulunmustur.
Arastirmada maddeler arasindaki korelasyon ve 19 maddeyi ii¢ boyutta tanimlayan modelin, ¢ (Chi-
Square) istatistiginin yani sira, RMSEA, CFI, GFI, RMR ve AGFI degerleri dikkate alindiginda, kabul

edilebilir bir uyum iyiligine sahip oldugu soylenebilir.

AFA ve DFA'ya gore giivenirlik ve gecerlilik ¢alismalar1 tamamlanan olgegin literatiirde de
gortldiigi gibi birinci faktorii “Deprem Bolgeleri Dagilis Bilgisi” olarak adlandirilmistir. Bu durum
dagitim ilkesi ile de ilgili oldugu icin literatiirde destekleyici ¢alismalar bulunmaktadir (Atalay, 2007;
Aydin ve Giingordii, 2015; Doganay ve Sever, 2016; Ering, 2000).

AFA ve DFA sonucunda giivenirligi ve gegerliligi saglanan 6lgegin ikinci faktorii “Deprem
Etkileri Bilgisi” olarak belirlenmistir. Bu durum literatiir incelendiginde depremin sosyal ve ekonomik
yasam lizerindeki yikici etkileri agisindan bir¢ok ¢alisma ile uyumludur (Akar, 2013; Délek, 2019; Erdik
2002; Ergiinay, 1996; Koseoglu, 2015; Miinih, 2010; Sahin, Doganay ve Ozcan 2004;).

AFA ve DFA yapilarak giivenirlik ve gegerlik ¢alismasi tamamlandiktan sonra 6lgegin tigiincii
faktorii “Deprem Egitimi” olarak belirlenmistir. Olgegin iiciincii faktdriinde yer alan maddeler
depremlerin psikolojik, sosyal, ekonomik ve fiziksel yikici etkileri konusunda egitim almanin deprem
hasarlarin1 azaltma acisindan Onemini igermekte ve bu durum benzer calismalarda da ifade
edilmektedir (Dolek, 2019; Johnston ve digerleri, 2011; Koseoglu, 2015; Munich, 2010; Sahin ve
Sipahioglu, 2007).

Bu c¢alismada, tiniversite Ogrencilerinin depremle ilgili bilgi diizeylerini belirlemede
kullanilabilecek gecerli ve giivenilir bir dlgek gelistirilmistir. Tim bu veriler dikkate alindiginda
DBDO'nin lisans 6grencilerinin depremle ilgili bilgi diizeylerini 6lgmek icin uygun gegerlik ve
glivenirlik degerlerine sahip bir 6l¢gme araci oldugu soylenebilir.

Olgek begli likert tipinde 19 maddeden olusmaktadir. Deprem dagilim diizeyini, deprem
etkilerini ve depremin egitimini lgen dlgegin giivenirligi 0.868'dir. Olgekten alinan yiiksek puan

iiniversite 6grencilerinin deprem bilgi diizeylerinin yiiksek oldugunun bir gostergesi olarak kabul
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edilmektedir. Bu ¢alismada gelistirilen 6lgek cesitli arastirmalarda kullanilabilir. Bireylerin deprem
hakkinda bilgi sahibi olmalar1 toplumlar iizerinde biiyiik bir etkiye sahiptir ve bu seviyelerin
belirlenmesi depremlerin olumsuz etkilerinin ¢6ziimiine katki saglayabilir. Kapsamli deprem bilgisi
depreme hazirlikli olmay1 olumlu yonde etkilemektedir (Tekeli-Yesil, Dedeoglu, Braun-Fahrlaender ve
Tanner, 2010). Bu nedenle okullarda ve ailelerde gerekli hazirliklarin yapilmasina yardimei olacak bir
afete hazirlik kiiltiiriiniin gelistirilmesi igin deprem egitimi verilebilir (Shaw, Kobayashi ve Kobayashi,
2004). Bunun i¢in gelistirilen 6lgegin deprem bilgi diizeylerini 6l¢mek i¢in kullanilmasi uygun olacaktir.
Bu 06l¢ek yardimiyla tiniversite 6grencilerinin deprem bilgi diizeyleri belirlenebilmektedir. Sonug
olarak, s6z konusu Ogrenciler bilgilerinin yeterli olup olmamasina bagh olarak kendileri ve gevreleri
icin gerekli tedbirlerin alinmasinda aktif rol alabileceklerdir. Bu 6lgek ile farkl tilke ve kurumlardaki
{iniversite 6grencilerinin deprem bilgi diizeylerinin kargilastirilmasi yapilabilmektedir. Universite

ogrencilerinin deprem degiskenleri farkli degiskenlerle bu 6l¢ek ile karsilastirilabilir.
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Introduction

Disasters occur unexpectedly. They are damaging incidents which are either natural occurrence
or human produced. They cause high number of deaths and significant damage to property and
infrastructure (Fuhrmann et al. 2008). Earthquake is one of the incidents that occur naturally. It is caused

by various reasons in the Earth’s crust (izbirak, 1991; Sahin and Sipahioglu 2007).

Turkey is located in one of the world's major earthquake zone. Earthquake in Turkey is an
important fact for the community. Turkey is very important for effective earthquakes and natural
disasters. The Mediterranean is the most effective second earthquake area in the world (Alba-Caucasus-
Himalaya) Earthquake Belt on and in Turkey, a very active field (Giingordii, 2010; Sahin, Doganay and
Ozcan, 2004; Sahin and Sipahioglu, 2007) little every day or big jolts occur. The world's most active
earthquake zone is the Pacific Ocean (Pacific Ocean) circles, also known as the Pacific Fire Circle (Ering,
2000; Ilgar, 2016). Over 65% of earthquakes in the world occur in this generation. The Alpine-
Himalayan-Caucasian belt is followed by almost 20% (Sahin and Sipahioglu, 2007). Turkey is located in
a very active field in this generation. The compression of the Anatolian Peninsula by Eurasia from the
north and the Arab-African plates from the south increases the earthquake mobility in this region (Ering,

2000).

People are affected by disasters excessively. Unfortunately, people do not have sufficient
knowledge and awareness of such situations (Thomas, Mitchell, Scott and Cutter, 1999). Students living
in areas which are at the risk of disaster need to be aware of natural disasters, especially earthquakes,
because the effects of earthquakes on macro and microeconomic areas, population, social structure of
society, and educational activities are indisputable (Pelling, Ozerdem and Barakat, 2002). Earthquakes
cause negative effects on education and training services. These effects may be in the form of damage
to the physical environment where education services are carried out, as well as problems of the teachers
and students who experience the earthquakes (Yildiz, 2000). Thus, it was determined that earthquakes

have a negative effect on students” motivation and success in school (Sert, 2002).

For earthquake-prone countries, the effects and damages of earthquakes should always be on

the agenda and people should be prepared. Correct and effective earthquake-related training should be
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carried out in educational institutions, including universities, since they train individuals to form the
workforce for the future of the country. If such activities are not carried out correctly and effectively,
the lack of knowledge of students about earthquakes may lead to the continuation of the traditional
view on this subject and important inaccuracies (Ross and Shuell, 1993; Tsai, 2001). Earthquake
awareness involves having the right information and proper identification of correct actions against
earthquakes (Demirci and Yildirim, 2015). Many communities in different countries give lectures on
natural disasters in educational institutions in order to get to know the natural disasters that may pose
a threat to people. For example, in North America, 41.2% of colleges and universities have subjects about
natural disasters. In these subjects, regional examples are stated more often (Cross, 2000). Cross (1997)

states that current approaches should be used in the said kind of natural disaster training.

Earthquake preparedness can effectively reduce casualties and economic losses caused by
earthquakes effectively. Current literature confirms that people's knowledge of earthquakes can greatly
influence their actions in earthquake preparedness (Ao, et al. 2021; Paul and Bhuiyan, 2010). Because of
all the aforementioned points, it is very important to determine the earthquake knowledge levels of
university students, who will eventually be a significant part of a country’s workforce in the future. In
order to improve the knowledge level of university students about natural disasters, especially about
earthquakes, planning future studies for students in universities is highly crucial. This study is aimed

at developing scale in this direction.

It is important to act socially as it is not possible to escape from the effects of earthquakes
individually. For this, earthquake training is needed. In order to realize this training, it is necessary to
determine the earthquake knowledge levels of individuals and to prepare training contents accordingly.
Otherwise, students' lack of knowledge about earthquakes may cause them to continue their traditional

views about earthquakes and fall into various misconceptions (Ross and Shuell, 1993; Tsai, 2001).

Earthquakes cause some negative effects on education and training services. These effects can
be in the form of damage to the physical environment in which educational services are carried out, as
well as problems in the teaching-learning situations of teachers and students who experience an
earthquake (Yildiz, 2000). As a matter of fact, earthquakes have been found to have negative effects on
students' motivation and success at school (Sert, 2002). For this reason, each country prepares course
contents for itself. For this, different contents can be prepared according to the conditions of the region.
For example, while earthquakes are predominant in the California Region, flooding is the main disaster
issue in the Mississippi River and the Mid-Atlantic regions (Cross, 2000). Especially the studies have
been carried out, the psychological and sociological effects of the earthquake (Bozkurt, 1999; Kasapoglu
and Ecevit, 2001); earthquake-education relationship (Yildiz, 2000); the effect of the earthquake on the
achievement of primary school students (Sert, 2002); teaching earthquake subject in primary education

(Koca, 2001); teaching natural disasters subjects (Ocal, 2005; Tas, 2003). In addition, Tuncer, S6zen and
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Sakar (2021) designed a project to gain earthquake awareness at an early age. At the end of the project,

it was stated that the earthquake knowledge and awareness of preschool students increased.

In many countries, there are institutions conducting studies on earthquake, such as US
Geological Survey (USGS), Japan Meteorological Agency, and Turkey’s Kandilli Observation and
Earthquake Research Institute. In addition, The Scientific and Technological Research Council of Turkey
also participates in studies on earthquakes. When the literature on earthquakes is examined, it is
noteworthy that the studies on Erzincan earthquake (1992) and Golciik and Diizce earthquakes (1999)
increased at the beginning of 1990s. social impacts and harms (Bozkurt, 1999; Erkan, 2010; Karanci, Aksit
and Sucuoglu, 1996; Kasapoglu and Ecevit, 2001; Lutgens, Tarbuck and Tasa, 2013; Panic, Majkic and
Milijanovic, 2013). Later, studies on the earthquake-education relationship were also conducted
(Demirkaya, 2007a; Demirkaya, 2007b; Erdogan, 2007; Geng and S6zen, 2021; Johnston et al., 2011; Kaya
and Aladag, 2017; Kayali, 2018; Ohnishi and Mitsuhashi 2013; Ocal, 2005; Ozdemir, Ertiirk, Giiner and
Koca, 2001; Panic, Majkic and Milijanovic, 2013; Tanaka, 2005; Tas, 2003; Vance, Miller and Hand, 1995;
Yildiz, 2000). It is seen that the studies carried out are on revealing the situations that occur especially
after the earthquake. For example, Kardas and Tanhan (2018) examined the post-traumatic stress, post-
traumatic growth, and hopelessness symptoms of university students exposed to earthquakes in terms
of different variables. Similarly, Ozgetin, Maras, Ataoglu and I¢meli (2008) examined the relationship
between post-traumatic stress disorder that developed as a result of an earthquake and personality
disorders. In addition, Yondem and Eren (2008) developed the scale of strategies for coping with
earthquake stress in their study. This scale has mostly been used in studies on coping with stress after
an earthquake. However, Erdogan and Aksoy (2020) used this scale in their study to examine the coping
status of individuals before the earthquake with earthquake stress. In addition, Tiirkan, Kilig,
Tiryakioglu, (2019) developed the "Disaster Attitude Scale" in their study and examined the attitudes of
university students towards disasters. There are studies that mostly examine affective situations such
as attitude and stress. At this stage, cognitive studies and scales are required for earthquakes. For
example, Akalin, Sakiroglu, Tung, and Eren (2020) examined the dynamics behind this behavior by
addressing the earthquake prevention behavior with different variables in their study. The work carried
out for this purpose is of great importance in minimizing the loss of life and property caused by the
earthquake. With the scale that is planned to be developed, the earthquake knowledge level of
university students will be determined and the earthquake situations in different countries will be

compared.

Measurement tools are needed to determine the earthquake knowledge levels of individuals.
For this reason, the aim of this research is to develop a measurement tool that can quickly and easily
evaluate the level of knowledge of individuals about earthquakes. In addition, this study also aims to

develop and test the validity of a short, easy, clear, and easy-to-use scale that allows for an adequate
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assessment of individuals” knowledge about the distribution of earthquake zones and the effects of

earthquakes.
Method

In this research, the sequential exploratory mixed method was used. This design is a two-pace
design involving qualitative data collection and analysis in the first phase, quantitative data collection,
and analysis in the second phase. In many applications of this chaining design, the researcher develops
a tool as a common step between the stages created based on qualitative results and uses this tool while
collecting quantitative data. For this reason, this design is also referred to as the vehicle development

design (Creswell, Fetters, and Ivankova, 2004) and the subsequent quantitative design (Morgan, 1998).
Participants (Study Group and Sampling)

The study group consists of students of Duzce University. In the study group, there were 352
students from the Faculty of Education, 45 students from the Faculty of Business Administration, 62
students from the Faculty of Forestry, 68 students from the Institute of Medical Science, 81 students
from the Faculty of Art and Sciences, 59 students from the Faculty of Theology, 61 students from the
Faculty of Engineering. The sampling of the study was determined based on convenience sampling
method. As it is known, A convenience sample is a type of non-probability sampling method where the
sample is taken from a group of people easy to contact or to reach (Arikan, 2004: 141; Karasar, 2016: 110-
111). In order to apply the trial form, 728 undergraduate students studying at Duzce University were
included as a convenience sampling method. Thirty-two percent (227) of the students were male and
68% (501) were female. The distribution of class levels of students was 12,09% for the 1st grade (88),
39,56% for the 2nd grade (288), 26,51% for the 3rd grade (193), and 21,84% for the 4th grade (159)
students. Seven hundred twenty-eight participants from different faculties were included in the study.
In this context, the sample was divided into two; the first group data were used in exploratory factor
analysis, while the second group data were used in confirmatory factor analysis. In the split-half
process, the answers listed alphabetically by name over the answers from the schools were divided into

two through excel.
Formation of the Item Pool

For the formation of the item pool, a literature review was initially made and the scales related
to the earthquake had been examined. The items and the data used in the studies were analyzed and an
item pool was formed. The item pool was composed of 20 items in the form of a five-point rating. The
draft form was submitted to the scrutiny of experts in the field of Assessment and Evaluation,
Psychological Counseling and Guidance, and Turkish Language. In line with the expert opinion, the
scale was prepared for implementation. Davis technique was used for content validity. In this technique,
expert opinions are graded in 4. At least three expert opinions are recommended for this technique. If

the content validity ratio (CVR) is greater than 0.80, the item is sufficient in terms of content validity
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(Davis, 1992). According to the feedback from experts, all items in the scale were scored at the level of
“relevant but need minor revision” and “very relevant”. The scale has a value of 1.00 CVR. Accordingly,
all of the scale items were included in the scale. Earthquake Knowledge Assessment Scale (EKAS)
consists of 20 items in positive sentence form. Items were scaled with a five-point Likert scale. Likert
style expressions were “totally disagree”, “disagree”, “neutral”, “agree”, and “totally agree”. The lowest

score was 20 and the highest score was 100. The higher the score was, the more knowledge an individual

has about the earthquake.
Process and Data Analysis

Exploratory Factor Analysis for the construct validity of Earthquake Knowledge Assessment
Scale (EKAS) and Confirmatory Factor Analysis (Schermelleh-Engel, Keith, Moosbrugger and Hodapp,
2004) were used to test the accuracy of the acquired factor structure. Principal Component Analysis
Method was used in Exploratory Factor Analysis, and Maximum Likelihood Method was used in
Confirmatory Factor Analysis because it allows factors to be correlated (Hooper, 2012). The Cronbach’s
alpha value, which aims to obtain the internal consistency coefficient for the reliability of the sub-

dimensions of the scale, had been evaluated as a criterion.

Factor Analysis is a widely-used method for validity studies of scales. Factor Analysis, which is
a multivariate statistical method, aims to find few unrelated and conceptually-meaningful new
variables by bringing together boundless variable related to each other. It is discussed in two forms:
Exploratory and Confirmatory (Erkus, 2003). The calibration sub-sample data were analysed with
exploratory factor analysis (EFA) in IBM SPSS statistics 21-which helped to find the latent structure of
the dataset by uncovering common factors empirically (Hooper, 2012; Olanipekun, Xia, Hon and Hu,
2017). Exploratory Factor Analysis examines the structure of the relationship between substances and
tries to discover the construct validity of the measurement tool (Schermelleh-Engel, Moosbrugger and
Miiller, 2003). Exploratory factor analysis, Varimax methods and rotated principal component analysis
were employed on obtained data. The factor structure was achieved by looking for items that correlate
highly with other items (loading>0.30). Confirmatory Factor Analysis aims to test the model claimed by
the exploratory method and test the model fit according to some criteria (Tabachnick and Fidell, 2001).
After Exploratory Factor Analysis (EFA) studies, testing of the results with Confirmatory Factor
Analysis (CFA) is a frequently-used method in the literature (Maruyama, 1998) and is considered to be
a proof that the study has a strong theoretical basis (Simsek, 2007). The suitability of the collected data
for Factor Analysis is considered important. The suitability of the sample is tested by Kaiser-Meyer-

Olkin (KMO) and Barlett’s test (Biiyiikoztiirk, 2007). Data were analyzed with statistical methods.
Results and Discussion

The applicability of EFA to the data set was analyzed by Kaiser-Meyer-Olkin (KMO) and

Barlett’s test. The KMO value, which is the determinant of the sample fit, was found to be 0.872 with an
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appropriate level and similarly, the value of the Barlett Sphericity test was found to be significant (c2
=3875,199; sd = 171; p <0.01). KMO value was between 0.80-0.90 and Bartlett Sphericity test was
significant. It showed that the data were well suited to the analysis (Biiyiikoztiirk, 2007; Leech, Barrett
and Morgan, 2005; Sencan, 2005; Tavsancil, 2005). The normality distribution for the total score obtained
from the scale was tested with Kolmogorov-Smirnov. According to the Kolmogorov-Smirnov test (Z =
1,526; p = 0,079 = .05), the total score variables showed normal distribution. When the data set was

subjected to factor analysis, factors with an Eigen-value above 1 were taken into account.
Exploratory Factor Analysis

EFA examines the structure of the relationship between items and tries to discover the validity
of the measurement tool (Tabachnick and Fidell, 2001). With the EFA, optimal sizing is made according

to the factor load values of the items in the scale.

As a result of the EFA performed by Varimax Upright Rotation, it was decided to exclude the
items in the draft form from the scale due to being less than .30. The varimax rotation was used to
simplify the expression of a particular sub-space in terms of just a few major items each. After another
analysis, it was seen that all items had a load value of over 0.474. In addition to the Principal Component
Analysis, item total score correlations were examined to analyze to what extent the items are
discriminating. Accordingly, when deciding on an item to be included in the scale, the load value of this
item is based on a value of 0.32 and higher (Tabachnick and Fidell, 2001). The factor eigenvalues of the
scale was calculated as 5,9757 for the first factor, 3,610 for the second factor, and 2,164 for the third
factor. According to these values, the first one of the factors determined as significant was 31.353% of
the total variance of the scale, the second factor was 19,000%, and the third factor explained 11,391%.
The variance explained by three factors was determined as 61,744%. Table 2 shows the factor structure,

item total correlations, and item load values obtained as a result of EFA.

According to the Scree Plot graph (Figure 1), the scale was decided as 3 dimensional. The range
of the points up to the breakpoint gives an idea about the number of possible factors in determining the

number of factors (Gorsuch, 1983).
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Figure 1. Scree plot graph

As seen in Table 1, the scale consists of three factors. Sub-dimensions were determined
according to EFA performed after Varimax Steep Rotation. The factors constituting the scale were
named according to the substance expressions determined considering the related literature. The first
factor was named as “earthquake regions distribution aspect”, the second one was “the effects of
earthquake aspect”, and the third one was determined as “earthquake education aspect”. The first sub-
dimension was seven (7), the second sub-dimension was seven (7), and the third sub-dimension was

represented on the scale with five (5) items.

The factor of "earthquake regions distribution aspect”; expresses whether the environment of
individuals is aware of the earthquake risks. This is more reason fault areas in the size of the scale, there
are substances that are located more on the earthquake risk in Turkey and the world known to what
extent. “The effects of earthquake aspect” factor; expresses whether individuals are aware of the
damages that earthquakes may cause. It also emphasizes whether it knows what to do against a possible
earthquake. “Earthquake education aspect” dimension is; expresses whether university education
contributes to a possible earthquake. Thus, if university education has deficiencies in earthquake
preparation, it will contribute to taking necessary measures. The location of any event in the world is
related to the distribution principle in geography. Based on this principle, it is tried to be taught where
a number of geological events took place. Such as the distribution of vegetation, the distribution of the

population, the distribution of water resources (Atalay, 2007; Aydin and Giingordii, 2015; Doganay and
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Sever, 2016; Ering, 2000). The main theme used in the study is earthquakes, and items in Factor 1 of the
scale are about the information on Turkey and the earthquake zone in the world. (Atalay, 1987; Ering,
2000; Levy and Solvari, 2000; Sahin, Doganay and Ozcan 2004; Sahin and Sipahioglu, 2007). In other
words, the items in the 1st factor of the scale are mostly related to the individuals having information
about the earthquake zones and the fault lines of the region they live in. Subjects such as earthquake
zones and places of faults are presented in accordance with the distribution principle in the courses on
earth sciences. These subjects are taught in classes such as social studies, science, and geography from
pre-school to graduate level (S6zen, 2019). In line with these theoretical bases, the first factor, which
includes 7 items, was named "earthquake regions distribution aspect". The items in the second factor
are mostly about the individuals' knowledge of the effects of the earthquake. When the literature is
examined, the destructive effects of the earthquake ($Sahin, Doganay and Ozcan, 2004); social effects of
the earthquake (Akar, 2013; Ddlek, 2019; Ergiinay, 1996; Koseoglu, 2015) the economic effects of the
earthquake (Akar, 2013; Dolek, 2019; Ergiinay, 1996; Késeoglu, 2015; Munich, 2010; Sahin, Doganay and
Ozcan, 2004) are emphasized in detail. In the light of this information, it has been found that the items
in the second factor are associated with the destructive effects of the earthquake. In line with these
theoretical bases, the second factor, which includes 7 items, was named "the effects of earthquake
aspect”. The items in the 3rd factor are mostly related to the earthquake education given to individuals.
When the literature is examined, education before the earthquake (Ddlek, 2019; Késeoglu, 2015; Munich,
2010); education about the psychological effects of the earthquake (Dolek, 2019; Sahin and Sipahioglu,
2007); training subjects about the social effects of the earthquake (Doélek, 2019; Johnston et al., 2011;
Koseoglu, 2015) are discussed in detail. In the 3rd factor, it is seen that factor names are made in relation
to the mentioned literature. In line with these theoretical bases, the 3rd factor, which includes 5 items,

is called "earthquake education aspect ".

As a result of the reliability analysis, the Cronbach alpha internal consistency coefficient of the
scale was 0.877 for the first sub-dimension, 0.841 for the second sub-dimension, and 0.922 for the third
sub-dimension. The internal reliability coefficient (Cronbach’s alpha) calculated for all items of the WDS

was found to be 0.868.

According to the items included in the scale, dimension names were given. Factor numbers
obtained with the specified names, the items within the factors, and the amount of variance explained

by each factor are given in Table 1 below.

Table 1. Item numbers, eigenvalues, variances, and reliability coefficients of factors

Item Eigen . Cronbach’s
Factors Numbers valgues % Variances Alpha
Earthquake Regions Distribution Aspect 1-7 5,9757 31,353 877
Effects of Earthquake Aspect 8-14 3,610 19,000 .841
Earthquake Education Aspect 15-19 2,164 11,391 922
Total 19 61,744 .868
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According to Table 1, it can explain 61.744% of the variance of all three factors in the whole
scale. Cronbach bus alpha values of the scale and the factors found in the scale were examined, and it
was found that this coefficient was in the appropriate values. Table 2 shows the factor pattern of the

scale.

Table 2. Factor pattern (Vertical Rotation-Varimax) of the Earthquake Knowledge Assessment Scale (EKAS)

Items Earthquake Regions  Effects of Earthquake Earthquake Common Factor
Distribution Aspect Aspect Education Aspect Variance
Meé ,853 129 ,017 0,74
M3 ,805 ,166 -,012 0,68
M4 ,802 167 ,045 0,67
M7 ,719 ,192 ,015 0,55
M1 ,710 ,239 ,055 0,56
M2 ,691 ,233 ,052 0,53
M5 ,609 ,080 ,104 0,39
M13 ,098 ,834 -,031 0,71
M12 ,138 ,825 -,019 0,70
Mi1 ,201 ,757 ,091 0,62
Mi14 ,109 ,715 ,079 0,53
M10 ,250 ,677 ,093 0,53
M9 ,222 ,617 ,122 0,44
M8 ,208 A74 ,013 0,27
M18 ,012 ,080 ,882 0,78
M17 ,081 ,103 ,878 0,79
M19 -,033 ,015 ,872 0,76
Mié6 125 ,029 ,864 0,76
M15 ,058 ,071 ,853 0,74

Confirmatory Factor Analysis (CFA)

The test of the model determined by Exploratory Factor Analysis was made with CFA. In
accordance with some criteria, CFA aims to test the model claimed by the exploratory method and the
suitability of the model (Simsek, 2007). In order to evaluate the validity of the model in CFA, a large
number of fit indexes are used (Schermelleh-Engel, Moosbrugger and Miiller, 2003). However, although
it is not clear which adaptation indices will be taken into consideration for the fit of the model (Simsek,
2007), Root Mean Square Error of Approximation (RMSEA), Adjusted Goodness of Fit Index (AGFI),
Comparative Fit Index (CFI), Normed Fit Index (NFI), Root Mean Square Residuals (RMR) and

Goodness of Fit Index (GFI) indices are frequently used in the studies (Kayri and Gunug, 2009).

The most commonly used ones among these are the Chi-Square Fit Test, GFI, AGFI, RMR, and
the RMSEA. For model data compliance, GFI and AGFI values are expected to be higher than 0.90 and
RMSEA values should be less than 0.08. On the other hand, when the GFI value is higher than 0.85, the
NFI and AGFI values are higher than 0.80, and the RMS value is less than 0.10, it is accepted as a criterion

for the compatibility of the model with actual data.
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Table 3. Model fit indices of confirmatory factor analysis

Models X2 Df P X2/df RMSEA GFI AGFI RMR NFI
Three sub-
dimensional 428,69 148 0,000 2,897 0,072 0,89 0,86 0,041 093
model

The model obtained as a result of EFA was tested with CFA. Sumer (2000) reports that if the c2
/ sd value is less than 5, the model will be in good fit with the actual data. In this context, the model
obtained (c? /sd =428,69 / 148 = 2,897) appears to be suitable. However, it was evaluated in the literature
that ¢ statistics cannot be sufficient for good fit (Simsek, 2007). Therefore, the suitability of the model
obtained was tested with RMSEA, NFI, GFI, AGFI, and RMR compliance criteria. As a result of the
analysis, the compliance values calculated for the suitability of the model were 0.072 for RMSEA, 0.93
for NFI, 0.89 for GFI, 0.041 for RMR, and 0.86 for AGFI (Table 3). Considering all criteria, it can be argued

that a three-factor structure obtained from the CFA has an acceptable model.

The latent variable, which is tried to be predicted in CFA, is a three-factor structure. When the
dependent variable and the items that try to explain the implicit variable are considered as independent

variables, the diagram of the model obtained from the analysis is presented in Figure 2.

I T
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0.21 17
0.1s k13
0.z0 19

Chi-Sguare=428.659, df=148, P-valu=s=0.00000, ERMSER=0.072

Figure 2. Confirmatory factor analysis model of the EKAS (N = 364).
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Figure 2 shows the effect amounts and correlation coefficients of each substance on the implicit
dependent variable. Item correlations were 0.47 to 0.62 in the first sub-dimension; 0.30 to 0.64 in the
second sub-dimension; and between 0,82 and 0,97 in the third sub-dimension. When this situation was
evaluated in terms of all items in the scale, the correlation coefficients of the items were observed to
vary between 0.30 and 0.97. In the study, the correlation between the items and the model, which defines
19 items in three dimensions, can be said to have an acceptable good fit considering the C? (Chi-Square)

statistics as well as RMSEA, CFI, GFI, RMR, and AGFI values.

Validity and reliability analyses were performed and the levels of the Scale of Earthquake
Knowledge Level (SEKL), which were generated with 19 items of information, were scaled with a five-
point Likert scale. Likert style expressions are “Totally Disagree”, “Disagree”, “Neutral”, “Agree”, and
“Totally Agree”. All items in the scale are in positive form. There is no inverse substance in the scale,

and the score on the scale varies between 19 and 95.
Conclusion

The factor analysis for the construct validity test of the scale was used to determine how many
dimensions the scale had and what the aspects were. According to the analysis, 7 of the items in the trial
scale were collected in the first factor, 7 in the second factor, and 5 in the third factor. According to the
contents of the items, the first factor was determined as “earthquake distribution aspect”, the second
factor was “the effects of earthquake aspect”, and the third factor was determined as “earthquake
education aspect”. The suitability of the data set for analysis is determined by Kaiser-Meyer-Olkin
(KMO) and Barlett’s test. KMO value is between 0.80-0.90 and Bartlett Sphericity test is significant; it
shows that the data are well suited to the analysis (Biiyiikoztiirk, 2007; Leech et al., 2005; Sencan, 2005;
Tavsancil, 2005). In the study, the KMO value was found to be 0.840 with an appropriate level and
similarly, the value of the Barlett Sphericity test was significant (c? = 3875,199; sd = 171; p <0,01). Thus,
it was observed that the set of data collected from the sample group was compatible with the analysis.
The distribution of the data set was tested with Kolmogorov-Smirnov. According to the Kolmogorov-

Smirnov test (Z=1,526; p = 0,079 > .05), the total score obtained from the SADS was found to be normal.

In the development of the Earthquake Knowledge Assessment Scale, structure validation and
sizing were completed with EFA. Compliance values calculated by confirmatory factor analysis and the
model revealed by exploratory factor analysis and reliability analysis were tested with CFA, and the
model was confirmed. In addition to the Basic Component Analysis, item total score correlations were

examined to analyze the discriminative of substances.

Three sub-dimensions were determined according to EFA performed after Varimax Vertical

Rotation. The factors that constitute the scale are defined according to the items about the earthquakes.

As a result of the reliability analysis, the Cronbach alpha internal consistency coefficient of the

scale was 0.877 for the first sub-dimension, 0.841 for the second sub-dimension, and 0.922 for the third
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sub-dimension. The internal reliability coefficient (Cronbach’s alpha) calculated for all items of the WDS
was found to be 0.868. These values are confirmed within the acceptance limits for a scale (Cokluk,
Sekercioglu and Biiyiikoztiirk, 2012; Kayis, 2016). In the literature, the fact that the ratio calculated with
CFA (bil2 / sd) is less than 5 can be seen as an indicator of good fit of the model with real data (Siimer,
2000). The model obtained in this context (c? / sd = 428,69 / 148 = 2,897) appears to have the appropriate
good fit. Although it was evaluated in the literature that c? statistics would not be sufficient for good fit,
it was not stated which of the adaptation indices would be taken into account for compliance of the
model (Simsek, 2007). RMSEA, AGFI, CFI, RMR, and GFI indices are frequently used in the studies
(Kayri and Gunug, 2009). For model data compliance, GFI and AGFI values are expected to be higher
than 0.90 and standardized RMS and RMSEA values should be less than 0.08 (Hooper, Coughlan and
Mullen 2008; Joreskog and Sérbom 1993; Sumer, 2000). On the other hand, if the GFI value is higher
than 0.85, the AGFI value is higher than 0.80, and the RMS value is less than 0.10, it is accepted as a
criterion for the compatibility of the model with the actual data (Anderson and Gerbing 1984; Marsh,
Balla and McDonald 1988; Schermelleh-Engel, Moosbrugger and Miiller, 2003). It was found 0.072 for
RMSEA, 0.93 for NFI, 0.89 for GFI, 0.041 for RMR, and 0.86 for AGFL In the study, the correlation
between the items and the model which defines 19 items in three dimensions can be said to have an
acceptable good fit considering C? (Chi-Square) statistics as well as RMSEA, CFI, GFI, RMR, and AGFI

values.

As seen in the literature, the first factor of the scale, whose reliability and validity studies were
completed according to EFA and CFA, was named "earthquake regions distribution aspect". Since this
situation is also related to the distribution principle, there are supporting studies in the literature

(Atalay, 2007; Aydin and Giingordii, 2015; Doganay and Sever, 2016; Ering, 2000).

The second factor of the scale, whose reliability and validity were provided as a result of EFA
and CFA above, was determined as "the effects of earthquake aspect”. This situation is compatible with
many studies in terms of the destructive effects of the earthquake on social and economic life when the
literature is examined (Akar, 2013; Dolek, 2019; Erdik 2002; Ergiinay, 1996; Koseoglu, 2015; Munich,
2010; Sahin, Doganay and Ozcan 2004;).

The third factor of the scale was determined as "earthquake education aspect" after completing
the reliability and validity study by doing EFA and CFA. The items in the third factor of the scale include
the importance of getting an education about the psychological, social, economic, and physical
destructive effects of earthquakes in terms of reducing earthquake damages, and this situation is also
expressed in similar studies (Dolek, 2019; Johnston et al., 2011; Késeoglu, 2015; Munich, 2010; $ahin and
Sipahioglu, 2007).

In this study, a valid and reliable scale, which can be used to determine the knowledge level of

university students about the earthquake, has been developed. When all these data are taken into
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consideration, it can be said that SEKL is a measurement tool that has the appropriate validity and

reliability values for measuring the knowledge level of undergraduate students about earthquake.

The scale consists of 19 items in five-point Likert type. The reliability of the scale, which
measures the level of earthquake distribution, earthquake effects, and education of earthquake is 0.868.
The high score obtained from the scale is accepted as an indicator of the high level of earthquake
knowledge of university students. The scale developed in this study can be used in various studies. The
fact that individuals have information about the earthquake has a great impact on societies, and the
determination of these levels can contribute to the solution of the negative effects of earthquakes.
Comprehensive earthquake information positively affects preparedness (Tekeli-Yesil, Dedeoglu, Braun-
Fahrlaender and Tanner, 2010). Therefore, earthquake education can be given in schools and families to
develop a disaster preparedness culture that will help to make the necessary preparations (Shaw,
Kobayashi and Kobayashi, 2004). It would be appropriate to use the scale developed for this to measure
earthquake knowledge levels. With the help of this scale, earthquake knowledge levels of university
students can be determined. Consequently, the said students will be able to take an active role in taking
necessary measures for themselves and their environment depending on whether or not their
knowledge is sufficient. The comparison of earthquake knowledge levels of university students in
different countries and institutions can be made with this scale. Earthquake variables of university

students with different variables can be compared with this scale.
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Earthquake Knowledge Assessment Scale (In English)

Please indicate the extent of your agreement/disagreement with the statements by using the following

scale:

will save life sometimes.

1 2 3 4 5
Totally | Disagree | Neutral | Agree | Totally
Disagree Agree
1. I have knowledge about natural disasters
. . 1 2 3 4 5
which can occur in my country.
2. I have knowledge about the most
. . . 1 2 3 4 5
destructive natural disasters in my country.
3. I have knowledge about where the fault 1 ’ 3 4 5
lines in my country.
4. T have knowledge about the earthquake risk
1 2 3 4 5
of my country.
5.1 have knowledge about places in a high risk
, 1 2 3 4 5
of earthquakes in the world.
6.1 have knowledge about places in a high risk
) 1 2 3 4 5
of earthquakes in my country.
7. I have knowledge about places with less
s 1 2 3 4 5
earthquake risk in my country.
8. The city I live in is under the risk of 1 5 3 4 5
earthquake.
9. I have knowledge about the importance of
having an earthquake emergency kit before 1 2 3 4 5
the earthquake.
10. I have information about the importance of
fixing the items on the wall in case of falling 1 2 3 4 5
down.
11. I have knowledge about the effects of
1 2 3 4 5
earthquake on structures.
12. T have knowledge about the material
1 2 3 4 5
damages of earthquakes.
13. I have knowledge about the moral
1 2 3 4 5
damages of earthquakes.
14. I know that being aware of the earthquake 1 5 3 4 5
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15. University education makes me aware of
natural disasters.

16. University education prepares me for
earthquakes that may occur in our city.

17. Thanks to university education, I am aware
of what should be done before the earthquake
(being ready for earthquake).

18. University education informs me about
what to do in case of an earthquake.

19. University education raises awareness
about what can be done after the earthquake.

4 5
4 5
4 5
4 5
4 5
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Deprem Bilgi Diizeyi Olcegi (In Turkish)

1

Hig
Katilmiyorum

2

Katilmiyorum

3

Orta
Diizeyde
Katiliyorum

4

Katiliyorum

5

Tamamen
Katiliyorum

1. Ulkemde
goriilebilecek dogal
afetler hakkinda bilgi
sahibiyim.

2. Ulkemde en etkili
olabilecek dogal afet
hakkinda bilgi
sahibiyim.

3. Ulkemde FAY
hatlarinin gectigi
yerler hakkinda bilgi
sahibiyim.

4. Ulkemdeki deprem
riskleri hakkinda bilgi
sahibiyim.

5. Diinyada deprem
riski fazla olan yerler
hakkinda bilgi
sahibiyim.

6. Ulkemdeki deprem
riski fazla olan yerler
hakkinda bilgi
sahibiyim.

7. Ulkemdeki deprem
riski az olan yerler
hakkinda bilgi
sahibiyim.

8. Su anda yasadigim
sehir deprem riski
altindadr.

9. Deprem oncesi
deprem ¢antasimni
bulundurmanin
onemi hakkinda bilgi
sahibiyim.
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10. Yasadigim
ortamda
devrilebilecek
esyalarn duvarlara
sabitlenmesinin
onemi hakkinda bilgi
sahibiyim.

11. Depremin yapilara
etkileri hakkinda bilgi
sahibiyim.

12. Depremin maddi
zararlar1 hakkinda
bilgi sahibiyim.

13. Depremin manevi
zararlar1 hakkinda
bilgi sahibiyim.

14. Depreme kars:
bilingli olmanin bazen
hayat kurtaracagini
bilirim.

15. Universite egitimi
beni dogal afetlere
kars1 bilinglendirir.

16. Universite egitimi
beni sehrimizde
olabilecek depremlere
karg: hazirlar.

17. Universite
egitimiyle depremden
once (depreme hazir
olma) yapilmasi
gerekenlerle ilgili
bilin¢lenirim.

18. Universite egitimi
deprem aninda
yapilmasi
gerekenlerle ilgili beni
bilgilendirir.

19. Universite egitimi
deprem sonrasi
yapilabileceklerle
ilgili bilinglendirir.




