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OGRETMEN ADAYLARININ FEN OKURYAZARLIKLARI ILE ASI
TEREDDUTLERI ARASINDAKI iLiISKiNIN INCELENMESI

0z

Bilim ve teknolojinin hayatimizin her alanina niifuz ettigi ¢agimizda; cevre,
(hava, su ve topak) kirliligi artti. Niikleer, termik, hidroelektrik, fosil enerji kay-
naklar1 ve bunlarin yan etkileri ile bulasict hastaliklar; AIDS (Edinsel Bagisiklik
Yetersizligi Sendromu), EBOLA, KUS GRIBI, KKKA (Kirim-Kongo Kanamali
Atesi) ¢cok daha yayginlasti. Teknolojinin olumsuz gelismeleri, ¢evre sorunlar ile
miicadele etmek ve hastaliklara kars: agilama gibi onleyici konularda makul karar-
lar alarak sorunlar ile baga ¢ikabilmenin en iyi yolu nitelikli fen okuryazar bireyler
yetistirmektir. Ayrica kiiresel bir sorun haline gelen COVID-19a kars1 en biiyiik si-
lah olarak giivenilir ag1 goriilmekle birlikte agilarin hizli ve yeterli miktarda tretil-
mesi, dagitilmasi, planlanmast ve iretilen asilarin yiiksek oranda uygulanarak top-
lumsal bagisikligin saglanmasi gerekmektedir. Gelistirilen agilarin yiiksek oranda
uygulanmasini etkileyen faktorlerden birisi de as1 tereddiitiidiir.

Bu aragtirmada lisan son sinif 6grencilerinin fen okuryazarlik diizeyleri ile as1
tereddiittii arasindaki iligkinin belirlenmesi amaglandi. Bu amagla Dogu Anado-
lu Bélgesinin orta dl¢ekli bir ilinde bulunan {iniversitesinin Egitim Fakiiltesinde
ogrenim goren 235 lisans son sinif 6grencisine "Fen Okuryazarlik Olgegi" ve "Pan-
demilerde Ag1 Tereddiitii Olcegi" goniilliiliik esasina gore ve etik kurallara uygun
olarak uygulandi. Veriler, SPSS 25,0 programu ile analiz edildi. Arastirma nicel
aragtirma desenlerinden tarama (tanimlayici) ve iligki arayici aragtirma seklinde
gerceklestirildi. Elde edilen veriler kullanilarak hedef kitlenin fen okuryazarlik dii-
zeyleri ile as1 tereddiitleri arasindaki iligki istatistiksel olarak incelendi. Ogretmen
adaylarinin as1 tereddiit diizeylerinin ortalama diizeyde oldugu ve fen okuryazarlik
diizeyleri ile as1 tereddiitleri arasinda diisiik diizeyde ve negatif yonde anlaml bir
iliski oldugu bulundu.

Anahtar Sozciikler: Asi, As1 Tereddiitii, Fen Okuryazarligi, Ogretmen Adaylar.

e

INVESTIGATION OF THE RELATIONSHIP BETWEEN PROSPECTIVE
TERCHERS' SCIENCE LITERACY AND VACCINE HESITANCY

ABSTRACT

In our age where science and technology permeate every aspect of our lives;
the best way to deal with problems by making reasonable decisions on issues such
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as environmental (air, water and soil) pollution, nuclear, thermal, hydroelectric,
fossil energy sources and their side effects, and infectious diseases such as AIDS
(Acquired Immune Deficiency Syndrome), EBOLA, BIRD INFLUENZA, CCHF
(Crimean-Congo Hemorrhagic Fever) and vaccination against these diseases is to
raise qualified science literate individuals. In addition, although the vaccine is seen
as the biggest weapon against COVID-19, which has become a global problem,
it is necessary to produce, distribute and plan vaccines quickly and in sufficient
quantities, and to ensure social immunity by applying the produced vaccines at a
high rate. Vaccine hesitancy is one of the factors affecting the high rate of administ-
ration of developed vaccines.

In this study, it was aimed to determine the relationship between science lite-
racy levels of senior high school students and vaccine hesitancy. For this purpose,
"Science Literacy Scale" and "Vaccine Hesitancy in Pandemics Scale” were admi-
nistered voluntarily and in accordance with ethical rules to 235 senior undergra-
duate students studying at the Faculty of Education of a university located in a me-
dium-sized province of the Eastern Anatolia Region. The data were analyzed with
SPSS 25.0 program. The study was conducted as a descriptive and correlational
research in quantitative research designs. Using the data obtained, the relationship
between the science literacy levels of the target group and their vaccine hesitancy
was statistically analyzed. It was found that pre-service teachers' vaccine hesitancy
levels were at an average level and there was a low level and negative significant
relationship between science literacy levels and vaccine hesitancy.

Keywords: Science Literacy, Teacher Candidates, Vaccine, Vaccine Hesitation.

R
GIRIS

Fen; fiziksel ve biyolojik diinyamizi anlamak, agiklamak, tahminde bulunmak
ve kontrol altina almak amaciyla olusturulan gozlem ve deneye dayali bilimsel ve
teknolojik bilginin sistematik toplamidir. (MEB 2005; ISTEK OKULLARI) Bilim-
sel bilgi ve buluglara dayali teknolojik ilerlemeyle baslayan sanayi devrimi; bilim
ve teknolojinin sarmal bir yapiya biiriinerek bilimsel bilginin giderek artmasina,
bu da mevcut teknolojinin gelistirilmesine ya da yeni teknolojik gelismelere yol
agmigtir (Ozdemir, 2014). Bilhassa 20. yiizyilda hizla artan bilimsel bilgi ve tekno-
lojik gelismeler; bireylerin sosyal, toplumsal, ekonomik durumlarina etki etmeye
baglamistir. Bu durum bagsta gelismis iilkeler olmak tizere tiim tilkelerin; topluma
bilgi yiikleyen ezberci klasik fen egitiminden nihai amaci “fen okuryazar” bireyler
yetistirmek olan ¢agdas fen egitimine gecmesine sebep olmusgtur (MEB, 2005).
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Uluslararast literatiir incelendiginde Durantin (1993); bu kavramin Amerika
Birlesik Devletlerinde “Bilim(sel) Okuryazarlik” (Science or Scientfic Literancy)
terimi, Ingilterede yaygin olarak “Halkin Bilim Anlayisi” (Public Understanding
of Science) terimi, Fransada ise kavram “Bilimsel Kiiltiir” (La Culture Scientifique)
terimiyle ile kargilandigini tespit ettigi gorilir (Durant, 1993; akt. Laugksch,
2000). Ulkemizde ise bu kavrami ifade etmek i¢in genellikle; bilimsel okuryazarlik
(Turgut, 2005), fen okuryazarlig1 (Turan Bektas, 2020) ve fen ve teknoloji okurya-
zarlig (Yetisir, 2007; Cavas Huyugtizel, 2009) terimleri tercih edilmektedir. Kulla-
nilan terimler ayn1 kavrami ifade etmekte olup bu arastirmada fen okuryazarlig
terimi tercih edilmistir.

>

Kavram, Hurd (1958) “Bilim Okuryazarligi: Amerikan Okullarinda Anlamy’
isimli aragtirmasinda kullandig terim literatiire girdiginden beri; boyutlarini belir-
leme (Miller, 1983, Bou Jaoude, 2002, akt. Turgut, 2005), tanimlama (AAAS, 1989,
NRC, 1996; PISA, 2006 akt. Turan Bektas, 2020), diizeyleri belirleme (Shamos,
1995; Bybee, 1997; akt. Bacanak, 2002), fen okuryazar bireyde bulunmasi gereken
nitelikler (Pella, O’Hearn ve Gale,1966, Showalter, 1974, akt. Turgut, 2005; Collette
ve Chiappetta, 1989, akt. Bacanak, 2002; Lederman ve Nicss, 1998, Hurd, 1997, akt.
Turan Bektas, 2020) ve standartlarini belirleme (AAAS, 1989, NRC, 1996; akt. Tur-
gut, 2005) aragtirmalar1 yapilmistir. Kavram, yarim asirdan uzun bir siiredir litera-
tiirde olmasina karsin kavramin herkes tarafindan kabul edilen evrensel tek dogru
bir tanim1 yoktur (Laugksch, 2000; DeBoer, 2000; Turgut, 2005). Bunun nedenini;
Laugksch (2000) kavramin dogasina, DeBoer (2000) zaman iginde degisimine ve
tarihsel olarak 6nemli bircok egitim temasini kapsayan genis bir kavram olmasina,
Turgut (2005) tanimlamalarin, arastirma sonuglarina ve bireyde bulunmasi gere-
ken niteliklerin kisisel algilama bi¢imi tizerinden yapilmasina, Cavas Huyugiizel
(2009) tarihsel egitim temalarini birlestiren kapsamli bir kavram olmasina bag-
lamaktadirlar. Bununla birlikte fen okuryazarligi kavrami, yapist geregi duragan
olmay1p yasanilan ¢aga ve toplumlarin ihtiyaglarina gore sekil almaktadir.

Bilimsel bilgideki hizl1 artis ve uygulama alani teknolojideki ytiksek ilerleme;
ulagim, haberlesme hastaliklarin tespit ve tedavisi vb. 6rneklerde oldugu gibi fayda
saglamis olmakla birlikte II. Diinya Savaginda kullanilan atom bombasi, Cerno-
bil niikleer tesisinin radyasyon yaymas: 6rneklerinde oldugu gibi ciddi toplumsal,
gevresel ve saglik sorunlari olusturmustur. Hurd (1975) bu durumu degerlendir-
mistir. Ona gore bu yiizyilin geri kalaninda 6nemli ekonomik, politik, sosyal, bi-
limsel ve kisisel kararlarin ¢ogu; teknolojinin, onun potansiyelinin ve yoniiniin net
bir sekilde anlagilmasina baghdir. Hizli niifus artisi, beslenme, saglik, su kirliligi ve
toplumu ilgilendiren pek ¢ok diger problemin; teknoloji okuryazarligini igine alan
nihai amaci fen okuryazari bireyler yetistirmek olan disiplinleri birbiriyle iliskilen-
diren fen 6gretimi ile ¢oziilebilecegini vurgulamistir. Bu arastirma fen okuryazari
birey yetistirmede fen 6gretimine Fen Teknoloji Toplum (FTT) boyutu kazandur-
masi agisindan 6nemlidir. Ayrica ilerleyen dénemde fen ve teknolojinin ¢evreye
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etkileri bilimsel ve toplumsal tartismalara neden olmasiyla buna ¢evre boyutu da
eklenerek Fen Teknoloji Toplum ve Cevre (FT'TC) seklini almigtir (MEB, 2005).

Ulkemizde Milli Egitim Bakanlig1, cagi yakalayarak giiglii bir gelecek olugturmak
amacryla; 2005 yilinda fen bilgisi 6gretim programlarinda yaptig1 reform hareketi
kapsaminda “bireysel farkliliklar ne olursa olsun tiim vatandaslarin fen okurya-
zar1 olarak yetismesi” gortsinii benimsemistir. Yapilandirmacilik yaklagimi, fen
bilimleri égretim programin gelistirilmesinde esas almmugtir. Ogretmenin egi-
tim 0gretim stirecindeki gorevi; 6grencilerin 6gretim siirecine aktif katilimlarini
saglamak amaciyla onlar1 yonlendirmektir. Bylece 6gretim siirecinde 6grencinin
diisiiniip-yaparak-yasayarak 6grenmesini amaglayan 6grenci merkezli 6gretim
anlayis1 benimsenmigtir. 2005 yilinda gelistirilen fen bilimleri 6gretim programs;
fen okuryazarligini destekleyen yedi 6grenme alanindan olusmaktadir. Programda
bulunan “Canlilar ve Hayat, Madde ve Degisim, Fiziksel Olaylar, Diinya ve Evren”
6grenme alanlari ile 6grencilere temel fen kavram ve ilkelerinin kazandirilmasi he-
deflenmektedir. Fen okuryazarligi icin gerekeli “Fen-Teknoloji-Toplum ve Cevre,
Bilimsel Siire¢ Becerileri, Tutumlar ve Degerler” 6grenme alanlarinin kazanimlari,
ilk dort 6grenme alandaki kazanim ve etkinlikler ile harmanlanmustir. Fen 6gretim
programinda yapilan kokli diizenlemelerden biri de 2013 yilinda sosyobilimsel
konularin “Fen-Teknoloji-Toplum ve Cevre” 6grenme alanmimn alt boyutunda
kazandirilmas: amaglanan becerilerde yer almasidir. lkdgretim 6grencilerine
programin amaglar: kapsaminda sosyobilimsel konular yardimiyla bilimsel dii-
sinme aligkanliklar1 kazandirmak ve toplumsal sorunlarin ¢éziimil ¢ercevesinde
bir rolleri olduklarinin bilincine varmalar1 vurgulanmustir. 2018 yilinda giincelle-
nen fen 6gretim programinda diinyadaki fen programlarinda 6ne ¢ikan Science,
Technology, Engineering, Mathematic, (STEM) hareketinin uyarlamasi olan Fen,
Teknoloji, Mithendislik ve Matematik (FTMM) 6grenme alani programda yerini
almustir. Bu alanda 6n plana ¢ikmis sosyobilimsel konular dolayli olarak yansitil-
sa da programin esas bilesenlerinden ¢ikarilmis olup sadece 6zel amaglari icinde
“sosyobilimsel konulardan faydalanilarak akil yiiriitme, bilimsel diisiinme ve karar
verme yetilerini gelistirmek” olarak belirtilmistir (MEB, 2005; 2013; 2018).

2019 yilinin son aylarinda ilk olarak Cinde tespit edilen yeni tip korona viriis
2 (SARS-CoV2) ve sebep oldugu COVID-19 hastaligi, beklenmedik bir hizla tim
diinyada yayilim gosterdi. Bu hastalik kiiresel, toplumsal, ekonomik sorunlara yol
agmaya baglamast ile Diinya Saglik Orgiitii, COVID-19’u 30 Ocak 2020'de “Ulusla-
rarast Oneme Sahip Halk Saghgr Acil Durum” ve 11 Mart 2020de “Pandemi” olarak
ilan etmigtir. Bilim insanlart COVID-19 hastaliginin ortaya ¢ikmasindan itibaren
yayilmasini durdurmak, mevcut hastalar1 tedavi etmek amaciyla ag1 ve ilag aragtir-
malarina baglamiglardir. Kiiresel bir sorun haline gelen COVID-19a kars1 en bii-
yiik silah olarak, giivenilir as1 goriilmekle birlikte agilarin hizh ve yeterli miktarda
tiretilmesi dagitilmasi, planlanmasi ve iiretilen asilarin yiiksek oranda uygulanarak
toplumsal bagisikligin olusturulmasi saglanmalidir.
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COVID 19 Pandemisi siirecinde yasanan sorunlar egitimcilere sosyobilimsel
konular yaklasgimini yeniden hatirlatmistir. COVID 19 pandemi dénemi; konu
olarak tartismali dogasi, bireylerde ahlaki ve etik agidan ikileme sebep olan yapisi
ve fayda/zarar baglaminda risk yonetimin 6nemi gibi 6zelliklerinden 6tiirii sos-
yobilimsel bir konu olarak degerlendirilir (Evren Yapicioglu, 2020). Fen bilimleri
egitimi baglaminda COVID 19 Pandemisi siirecinde; halkin sik tekrarlanan viriis,
bulas, kulugka, semptom, epidemi, pandemi, salgin, siirii bagisiklig, sosyal mesa-
fe, izolasyon, karantina, a1 gibi bir takim bilimsel kavramlar: anlamasi (Dillon ve
Avraamidou, 2020) ve fen okuryazari bir birey olarak bilim, siyaset ve biirokratik
cevreler tarafindan medyaya yapilan agiklamalari anlamlandirmasi, bilimsel siire¢
becerilerini kullanarak iddialar: bilimsel olup olmamasina gore ayirt edebilmesi,
sosyobilimsel konularda risk yonetimi gerektiren kararlar almasi ve kararlarina uy-
gun davranislar sergilemesi beklenir (Evren Yapicioglu, 2020).

COVID 19 pandemisi siirecinde bireyler; “COVID-19 hastaliginin yayilimini
engellemek amactyla maske takmali mi? Takmamali m1?”, “COVID-19 hastaligin-
dan korunmak i¢in ag1 olmali mi1? olmamali m1?”, “COVID 19 hastalifina sebep
olan SARS-CoV2 dogal bir viriis mii? Laboratuvar ortaminda iiretilen yapay bir
virtis mii?” vb. bilimsel y6nii olan, ahlaki/etik yonden ikilemli, karmagik sorulara
yanit bulmak zorunda kaldi. Bu durum igin insanlar bilim, siyaset ve biirokratik
cevrelerin yaptig1 agiklamalari zihinsel siireclerden gegirerek degerlendirmek ve
fayda/zarar baglaminda risk analizi yaparak karar vermek zorunda kalmislardir
(Evren Yapicioglu, 2020). Yiiksel ve Topuzoglu (2019)a gore Tiirkiyede asilanma
oranlari yiiksek goriinse de son yillarda bir¢ok tilkede giderek artan ast yaptirma
konusundaki tereddiitler iilkemizde de artmaktadir. Diinya Saghk Orgiitii (WHO)
2012 yilinda “Ag1 Tereddiitleri Caligma Grubu” isimli bir arastirma komisyonu
olusturmustur (Yiiksel ve Topuzoglu 2019). COVID-19 pandemisini en az kayip
ile atlamak i¢in ¢6ztim, hastaliga sebep olan SARS-CoV?2 viriisiine kars: toplumsal
bagisiklig1 saglayacak ast olarak goriilmektedir. Toplumsal bagisiklig: saglayacak
Covid-19 agis1 bulunup tiretildiginde, as1 karsit1 veya as1 olma konusunda tereddiit
yagayan cevrelerin nasil bir davranis izleyecegi bilinmemektedir (Evren Yapicioglu,
2020).

Bu baglamda aragtirma, gelecegin egitimcileri olan ¢gretmen adaylarinin fen
okuryazarlik diizeyleri ile sosyobilimsel bir konudaki kararlarinin 6n goéstergesi
olan as1 tereddiit diizeyleri arasindaki iligkinin belirlenmesi agisindan 6nemlidir.
Ayrica bu arastirma fen bilimleri programinin nihai amaci olan fen okuryazar bi-
reyler yetistirmedeki durumunu ortaya koymasi agisindan da olduk¢a dnemlidir.

Bu aragtirmanin amaci; 6gretmen adaylarinin fen okuryazarlik ve ag1 tereddiit
diizeylerini, cinsiyet ve boliim degiskenleri agisindan incelemektir. Ayrica 6gret-
men adaylarinin fen okuryazarlik diizeyleri ile as1 tereddiitleri arasindaki iliskiyi
belirlemektir. Bu amaglar dogrultusunda asagidaki sorulara cevap arandu:
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1. Ogretmen adaylarinin fen okuryazarlik diizeyleri ile cinsiyetleri arasinda is-
tatistiksel olarak anlamli bir farklilik var midir?

2. Ogretmen adaylarinin bsliimleri ile fen okuryazarlik diizeyleri arasinda ista-
tistiksel olarak anlaml bir farklilik var midir?

3. Ogretmen adaylarinin as1 tereddiit diizeyleri ile cinsiyetleri arasinda istatis-
tiksel olarak anlaml bir farklilik var midir?

4. Ogretmen adaylarinin béliimleri ile as1 tereddiit diizeyleri arasinda istatistik-
sel olarak anlamli bir farklilik var midir?

5. Ogretmen adaylarinin ag1 tereddiit diizeyleri ile fen okuryazarhik diizeyleri
arasinda istatistiksel olarak anlaml bir iliski var midir?

Tanimlar

Fen Okuryazarligr: Fen ve teknoloji okuryazarligi, genel bir tanim olarak; bi-
reylerin aragtirma-sorgulama, elestirel diisiinme, problem ¢6zme ve karar verme
becerileri gelistirmeleri, yasam boyu 6grenen bireyler olmalari, gevreleri ve Diinya
hakkindaki merak duygusunu siirdiirmeleri i¢in gerekli olan fen ile ilgili beceri,
tutum, deger, anlayis ve bilgilerin bir birlesimidir. (MEB, 2005).

As1 Tereddiidii: Diinya Saghk Orgiiti (WHO, 2022) tarafindan “Agilarin
bulunmasina ragmen agilama konusunda isteksizlige bagli gecikme veya reddetme”
olarak tanimlanmaktadur.

YONTEM

Arastirma Modeli

Bu aragtirmada nicel aragtirma desenlerinden tarama (tanimlayict) ve iligki
arayict aragtirma seklinde gerceklestirildi. Gegmiste veya halen var olan durumu
var oldugu sekliyle betimleme amacindaki tarama modellerinde olay, birey veya
nesne kendi kogullarinda ve oldugu gibi tanimlanir. Onlar1 herhangi bir sekilde
degistirmeye, etkilemeye caba gosterilmez. iligkisel tarama modelleri; iki veya
daha ¢ok sayidaki degisken arasinda birlikte degisimin varligini ve derecesini be-
lirlemeyi amaglayan arastirma modelidir (Karasar, 1999). Arastirmada 6gretmen
adaylarinin fen okuryazarlik ve as1 tereddiit diizeyleri tespit edilerek aralarindaki
iliski durumunu ortaya koymak i¢in bu model kullanildi.
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Calisma Grubu

Arastirmanin 6rneklemini Dogu Anadolu Bélgesinin orta 6lgekli bir ilinde bu-
lunan tiniversitenin egitim fakiiltesinde 6grenim géren son sinif 6gretmen adaylar:
olusturmaktadir. Bu adaylar Egitim Bilimleri (31), Fen Bilgisi (11), Ingilizce (22),
Matematik (33), Miizik (16), Okul Oncesi (25), Resim Is (20), Sinif (22), Sosyal Bilgi-
ler (18) ve Tiirkge (37) béliimlerinde 6grenim goéren, 169 kadin 66 erkek, toplam 235
kisiden olugmaktadir. Adaylar kolay ulasilabilir 6rnekleme yontemi ile belirlendi.
Kolay ulagilabilir 6rneklemesi diger 6rnekleme yontemlerinin kullanilmasinin im-
kansiz oldugu durumlarda kullanilir (Yildirim ve $imsek, 2018). Arastirmaci kolay
ulasilabilir 6rneklemede; kolay ulasabilecegi var olan denekler igerisinden ve yeterli
sayida denekleri 6rneklem olarak belirler. Bu sebep ile bu 6rnekleme sans eseri, te-
sadiifi, kazara 6rnekleme olarak da ifade edilmektedir (Singleton ve Straits, 2005).

Veri Toplama Araglari

Verileri toplamak i¢in; basinda demografik sorularin oldugu, Turan Bektas
(2020) tarafindan gelistirilen “Fen Okuryazarlik Olgegi” (FOO), Larson, H. J., Jar-
rett, C., Schulz, W. S., Chaudhuri, M., Zhou, Y., Dube, E., ... Wilson, R. (2015)
tarafindan gelistirilen “Ag1 Tereddiit Olgegi” (ATO)’nin Capar ve Cinar (2021) ta-
rafindan pandemi i¢in uyarlanmis hali (PATO) kullanild.

Turan Bektag (2020) tarafindan geligtirilen FOO 43 maddeden olusmaktadr.
FOO’nde ilk 40 maddesi Dogru (D), Yanls (Y), Fikrim yok (F) seklinde cevaplan-
dirilacak olup, 6lgegin son boliimiinii olusturan “Deger ve Tutumlar” ile ilgili son
3 madde 5’li Likert tipi 6lcek formatinda hazirlanmistir.

Larson vd. (2015) tarafindan gelistirilen ATO’nin pandemiler igin yeniden
diizenlenmis hali olan PATO; ilk 7 maddesi ters sorulardan olusan 10 maddelik
5’li Likert formatinda hazirlanmis bir 6lgektir. Olgek; Kesinlikle katilmiyorum=1,
Katilmiyorum=2, Ne katiliyorum ne katilmiyorum=3, Katiliyorum=4, Kesinlikle
katiliyorum=5 seklinde puanlandirilmis olup, 6lgekten alinan diisitk puanlar pan-
demi doneminde ag1 tereddiit diizeyinin diisiik, yiiksek puanlar ise as1 tereddiit
diizeyinin yiiksek oldugu gostermektedir.

GOriisme Sireci

Veriler, Dogu Anadolu Bolgesinin orta dl¢ekli bir ilinde bulunan {iniversitenin
egitim fakiiltesinde 6grenim goren son sinif 6grencilerine; aragtirmaya katilimin
goniilliiliik esasina gore yapilacagi belirtilip, dnce onam belgesi doldurtulup, sonra
oOlgekler dagitildi. Yaklasik 15-20 dakikalik zaman araliginda dolduruldu.
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Verilerin Analizi

Verilerin analizi SPSS 25.0 programi kullanilarak yapildi. Analizlerde dagilim
tipini belirlemek i¢in Kolmogorov-Smirnoy Testi, t testi i¢in gerekli sartlar olusma-
dig1 zaman iki bagimsiz degiskenin puanlari arasinda anlaml farkin olup olmadi-
gina bakmak i¢in Mann Whitney U testi kullanilir. Bir degiskenin farkli gruplar
i¢in farklilik gosterip gostermedigini tespit etmek i¢in ANOVA, normal dagilim
gostermeyen Ugten fazla grubun karsilastirilmasi i¢in Kruskal Wallis testi uygula-
nir. Iki degisken arasindaki bagimlilig: belirlemek i¢in Spearman Korelasyon Kat-
sayist kullanildi.

Gecerlik, Glvenirlik

Turan Bektag (2020) tarafindan gelistirilen FOO'nin her bir form i¢in kapsam
gecerlik indeksi 0.89 iken Cronbach alpha giivenirlik katsayzsi ilk form i¢in 0,79
ikinci form icin 0,80 tespit edilmistir. Larson vd. (2015) tarafindan gelistirilen
ATO’nin Capar ve Ciar (2021) tarafindan pandemiler icin uyarlanmis hali 10
maddelik PATO’nin toplam varyansin %68,53"tinii agikladigi, madde faktér yiikle-
rinin 0,638-0,887 arasinda oldugu, 6l¢egin yap1 gecerliginin saglandig1 ve Cronba-
ch alpha giivenirlik katsayis1 0,901 oldugu tespit edilmistir.

Etik Kurul izin Bilgileri

Yapilan bu ¢alismada “Yitksekogretim Kurumlar: Bilimsel Arastirma ve Yayin
Etigi Yonergesi” kapsaminda uyulmasi belirtilen tiim kurallara uyulmustur.

Etik Degerlendirmeyi Yapan Kurul Ad:: Erzincan Binali Yildirim Universitesi
Insan Arastirmalar Egitim Bilimleri Etik Kurulu

Etik Degerlendirme Kararinin Tarihi: 31.03.2022

Etik Degerlendirme Belgesi Say1 Numarasi: E-880 12460-050.01.04-159741
BULGULAR

Birinci Alt Probleme Ait Bulgu ve Yorumlar

Arastirmanin “Ogretmen adaylarinin fen okuryazarlik diizeyleri ile cinsiyetleri
arasinda istatistiksel olarak anlamli bir farkhilik var midir?” alt problemini yanitla-
mak icin; 6gretmen adaylarinin Fen okuryazarlik 6l¢egi puanlarinin cinsiyet ba-
g1msiz degiskenini agisindan normal dagilim tipine sahip olup olmadig1 Kolmogo-
rov-Smirnov Testi ile denendi ve sonuglar: Tablo 1'de gosterildi.
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Tablo 1. Fen okuryazarlik élgegi puanlarimin cinsiyet bagimsiz degiskeni agisindan dagilim
tipini gosteren Kolmogorov-Smirnov testi

Kolmogorov-Smirnov

Fen Okuryazarlik Diizeyi Istatistik Sd P
Kadin 0,081 169 0,008
Cinsiyet
Erkek 0,092 66 0,200

Fen okuryazarlik 6l¢egi puanlarinin cinsiyet bagimsiz degiskenini agisindan
normal dagilim tipine uymadig1 (p=0,008, p<0,05) i¢in karsilastirmalar Mann
Whitney U-testi ile yapilds.

Cinsiyete gore fen okuryazarlik diizeyinde anlamli istatistiksel bir farkin varlig
Mann Whitney U-testi ile sinanip sonuglar1 Tablo 2'de gosterildi. Birbiri ile iligki-
siz iki 6rneklemin puanlari arasinda anlamli farkin olup olmadigi Mann Whitney
U-testi ile test edilir (Bityiikoztiirk, Cokluk, ve Kokli, 2012).

Tablo 2. Arastirmaya katilan Ogretmen adaylarinin fen okuryazarlk diizeylerinin cinsiyet
bagimsiz degiskeni agisindan Mann Whitney U testi ile karsilastirilmas:

Cinsiyet N X SS % U P
Fen Kadin 169 30,80 6,19 56 482050 0,106
Okuryazarlgt e 66 29,24 6,95 53,16

Tablo 2 incelendiginde kadin 6gretmen adaylarinin fen okuryazarlik élge-
ginden aldiklar1 puanlar (X=30,80), erkek 6gretmen adaylarimin puanlarindan
(X=29,24) yiiksek bulundu. Kadin 6gretmen adaylarinin fen okuryazarlik puanlar
ile erkek 6gretmen adaylarinin puanlari arasinda anlamli istatistiksel bir fark bu-
lunamadi (p=0,106; p>0,05). Bu durumda bize 6gretmen adaylarinin fen okurya-
zarlik diizeylerinin cinsiyet bagimsiz degiskenine bagli olmadigini gostermektedir.

ikinci Alt Probleme Ait Bulgu ve Yorumlar

Aragtirmanin “Ogretmen adaylarimn béliimleri ile fen okuryazarhk diizeyleri
arasinda istatistiksel olarak anlamli bir farklilik var midir?” alt problemini yanitla-
mak i¢in; 6gretmen adaylarinin fen okuryazarlik 6l¢cegi puanlarinin egitim alinan
boliim bagimsiz degiskeni agisindan normal dagilim tipine sahip olup olmadig:
Kolmogorov-Smirnov Testi ile denendi ve sonuglar Tablo 3’te gosterildi.
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Tablo 3. Fen okuryazarhk olgegi puanlarinin boliim bagimsiz degiskeni agisindan dagilim ti-
pini gosteren Kolmogorov-Smirnov testi

Kolmogorov-Smirnov

Fen Okuryazarhik L
Istatistik Sd P
Diizeyi
Egitim Bilimleri 0,133 31 0,170
Resim [s 0,129 20 0,200
Matematik 0,122 33 0,200
Fen Bilgisi 0,198 11 0,200
Okul Oncesi 0,140 25 0,200
Béliim
Miizik 0,114 16 0,200
Sinif Ogretmeni 0,121 22 0,200
Tirkee 0,093 37 0,200
Ingilizce 0,121 22 0,200
Sosyal Bilgiler 0,127 18 0,200

Fen okuryazarlik 6l¢cegi puanlarinin boliim bagimsiz degiskeni agisindan nor-
mal dagilim tipine uydugu gézlemlendi (p>0,05). Boliime gore fen okuryazarlik
diizeyinde anlamli istatistiksel bir farkin varligt ANOVA testi ile stnanmis ve so-
nuglar1 Tablo 4’te verildi.

Tablo 4. Arastirmaya katilan Ggretmen adaylarimn fen okuryazarhk diizeylerinin boliim
bagimsiz degiskeni agisindan ANOVA testi ile karsilastirilmas:

Béliim N X SS % F p
Egitim
Bilimleri 31 29,19 6,75 53,07
Resim Is 20 27,95 6,42 50,81
Matematik 33 33,84 4,48 61,52
Fen Fen Bilgisi 11 36,81 5,56 66,92
Okuryazarhk Okul Oncesi 25 30,84 5,72 56,07 5141 0,000
Diizeyi Miizik 16 26,62 7,57 48,4
Sinif 22 30,04 4,74 54,61
Tiirkge 37 30,43 6,08 55,32
Ingilizce 22 31,81 5,45 57,83
Sosyal Bilgiler 18 25,88 7,16 47,05

Tablo 4’te katilimcilarin boliimlerine gore fen okuryazarlik diizeylerinde an-
lamli farklilik olup olmadig: incelendi. Bolim degiskeni i¢in elde edilen bulgulara

OMU EFD, 2023, Cilt 42, Say1 2, Sayfa 737-774



Hakan EKER, Pasa YALCIN, Sema ALTUN YALCIN

gore Fen Bilgisi 6gretmen adaylar1 (X=36,81; SS=5,56) ve Matematik 6gretmen
adaylarinin (X=33,84; SS=4,48) fen okuryazarlik diizeylerin en yiiksek bulundu.
Sosyal Bilgiler 6gretmen adaylarinin (X=25,88; SS=7,16) ve Miizik 6gretmenleri-
nin (26,62; SS=7,57) ise en diisiik fen okuryazarlik seviyesine sahip olup anlaml
bir fark tespit edildi (F(9,225)= 5,141; p=0,000; p<0,05). Fen Bilgisi ve Matematik
bolimii 6gretmen adaylariin fen okuryazarlik diizeylerinin yiiksek olmasinin se-
bebi, fen bilimleri alanlarinda daha fazla ders goriiyor olmalari olabilir.

Uglincti Alt Probleme Ait Bulgu ve Yorumlar

Aragtirmanin “Ogretmen adaylarinin asi tereddiit diizeyleri ile cinsiyetleri ara-
sinda istatistiksel olarak anlamli bir farklihik var midir?” alt problemini yanitlamak
icin asagidaki analizler yapildi. Ogretmen adaylarinin ag1 tereddiit 6lcegi puanla-
riin cinsiyet bagimsiz degiskeni a¢isindan normal dagilim tipine sahip olup ol-
madig1 Kolmogorov-Smirnov Testi ile denendi ve sonuglar: Tablo 5’te gosterildi.

Tablo 5. As: tereddiit dlgegi puanlarimin cinsiyet bagimsiz degiskenini agisindan dagilim
tipini gosteren Kolmogorov-Smirnov testi

Kolmogorov-Smirnov

As1 Tereddiit Diizeyi Istatistik Sd P
Kadin 0,107 169 0,000
Cinsiyet
Erkek 0,124 66 0,014

Agi tereddiit 6lgegi puanlarinin cinsiyet bagimsiz degiskeni agisindan normal
dagilim tipine uymadig (p<0,05) saptandig1 icin karsilagtirmalar Mann Whitney
U-testi ile yapild1 ve sonuglar Tablo 6da verildi.

Tablo 6. Arastirmaya katilan 6gretmen adaylarimin asi tereddiit diizeylerinin cinsiyet bagim-
siz degiskeni agisindan Mann Whitney U testi ile karsilastirilmas:

Cinsiyet N X SS U P
As1 Tereddiit Kadin 169 26,8 5,98 4404,50 0,012
Diizeyi Erkek 66 28,9 7,25

Tablo 6da 6gretmen adaylarinin cinsiyetlerine gore as1 tereddiit diizeylerin-
de anlamli farklilik olup olmadig incelendi. Analiz neticesinde kadin 6gretmen
adaylarinin ag1 tereddiitli (X=26,8); erkek 6gretmen adaylarindan (X=28,9) diistik
ve anlamli istatistiksel bir fark (p=0,012; p<0,05) oldugu bulundu. Bunun sebebi,
kadin 6gretmen adaylarinin fen okuryazarlik diizeyinin (X=30,80) erkek 6gretmen
adaylarinin fen okuryazarlik diizeyinden (X=29,24) yiiksek olmast olabilir.
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Dordiinci Alt Probleme Ait Bulgu ve Yorumlar

Aragtirmanin “Ogretmen adaylarimin béliimleri ile as tereddiit diizeyleri ara-
sinda istatistiksel olarak anlaml bir farklilik var midir?” alt problemini yanitlamak
amaciyla agagidaki analizler yapildi. Ogretmen adaylarinin ag1 tereddiit test pu-
anlarinin, bélim bagimsiz degiskeni agisindan normal dagilim tipine sahip olup
olmadig1 Kolmogorov-Smirnov Testi ile denendi ve sonuglar1 Tablo 7de gosterildi.

Tablo 7. Ag: tereddiit 6lgegi puanlarinin boliim bagimsiz degiskeni agisindan dagilim tipini
gosteren Kolmogorov-Smirnov testi

Kolmogorov-Smirnov

Ag1 Tereddiit Diizeyi Istatistik Sd p
Egitim Bilimleri 0,218 31 0,001
Resim Is 0,106 20 0,200*
Matematik 0,142 33 0,091
Fen Bilgisi 0,241 11 0,074
Biliim Okul Oncesi 0,125 25 0,200*
Miizik 0,244 16 0,012
Sinif Ogretmeni 0,134 22 0,200*
Tiirkge 0,143 37 0,054
Ingilizce 0,150 22 0,200*
Sosyal Bilgiler 0,158 18 0,200%

As1 tereddiit 6lgegi puanlarimin boliim bagimsiz degiskeni agisindan normal
dagilim tipine uymadig1 (p<0,05) saptandi. Bolim bagimsiz degiskenine gore as1
tereddiit diizeyinde anlaml istatistiksel bir farkin varlig1 Kruskal-Wallis testi ile
denendi ve sonuglari Tablo 8de gosterildi.
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Tablo 8. Arastirmaya katilan 6gretmen adaylarimin ag: tereddiit diizeylerinin boliim bagimsiz
degiskeni agisindan Kruskal Wallis testi ile karsilastirilmasi

_ Kruskal
Boliim N X SS % P
Wallis
Egitim Bilimleri 31 28,35 7,54 56,7
Resim [ 20 26,10 7,81 52,2
Matematik 33 27,69 6,02 55,4
Fen Bilgisi 11 28,81 3,09 57,6
A ..
st Okul Oncesi 25 28,68 6,26 574 17,409 0,043
Tereddiit
. Miizik 16 31,93 6,38 63,9
Diizeyi
Smnif Ogretmeni 22 27,50 6,12 55
Tiirkge 37 25,94 3,90 51,9
Ingilizce 22 26,00 6,68 52
Sosyal Bilgiler 18 25,16 7,77 50,3

Tablo 8de katilimcilarin bolimlerine gore asi tereddiit diizeylerinde anlamli
farklilik olup olmadig: incelendi. Elde edilen bulgulara gore Sosyal Bilgiler boliimit
Ogretmen adaylarinin ag1 tereddiit diizeyi (X=25,16) en diigitk Miizik bolimii 6g-
retmen adaylarimin (X=31,93) en yiiksek oldugu ve boliimler arasinda anlamli bir
fark oldugu bulundu (p=0,043; p<0,05).

Besinci Alt Probleme Ait Bulgu ve Yorumlar

Aragtirmanin “Ogretmen adaylarinin ast tereddiit diizeyleri ile fen okuryazarlik
diizeyleri arasinda istatistiksel olarak anlaml bir iliski var midir?” alt problemini
yanitlamak i¢in 6gretmen adaylarinin as1 tereddiit 6lgegi puanlari ile fen okurya-
zarlik 6lcegi puanlari arasindaki iliski Spearman korelasyon katsayisi ile test edildi,
sonuglar1 Tablo 9da gosterildi.

Tablo 9. Ogretmen adaylarinin ag: tereddiit 6lcegi puanlari ile fen okuryazarlik élcegi puanlar:
arasimdaki iliskinin incelenmesi Spearman Korelasyon testi

Fen As1 Spearman Korelasyon

Okuryazarhg: Tereddiitii Katsayisi
X 30,36 27,44

SS 6,44 6,42 r=-0,140
% 55,2 54,88
Normal Test Istatistigi 0,063 0,026

3 . p =0,032
Dagilim Testi p 0,103 0,000

*p<0,05 ; **p<0,001
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Tablo 25 incelendiginde 6gretmen adaylarinin fen okuryazarlik testinden al-
diklar1 puanlarin ortalamast (X=30,36) olarak bulundu. Ogretmen adaylarinin as1
tereddiit diizeyi puan ortalamast ise (X=27,44)’tiir.

Ag1 tereddiitii ile fen okuryazarlik arasindaki iliski yorumlanirken, korelas-
yon katsayisindan yararlanildi. Korelasyon katsayist 1,00 ile -1,00 deger alirken
korelasyon katsayisinin 0,00 oldugu durumlarda ise iligski yoktur. Ayrica korelas-
yon araliginin (-1,00)-(-0,70) ve 0,70-1,00 olmast iliski diizeyinin yiiksek oldugu-
nu, (-0,70)-(-0,30) ve 0,30-0,70 olmast iliski diizeyinin orta seviyede oldugunu,
(-0,30)-0,00 ve 0,00-0,30 olmast ise iliski diizeyinin diisiik oldugunu gostermekte-
dir (Biiytikoztiirk ve ark. 2012). Buna gore arastirmada, ag1 tereddiiti ile fen okur-
yazarlik arasindaki iligski r=-0,140 olan dusiik diizeyde negatif yonde anlaml bir
iliski bulundu (p=0,032; p<0,05). Negatif yonde iliski de degiskenlerden birinin
degeri atiyorken diger degiskenin degeri diigmektedir. Bunun nedeni fen okurya-
zarlik diizeyi yiiksek bireylerin as1 konusunda daha az tereddiit yasamasindan kay-
naklandig ditsiintilmektedir.

SONUC VE TARTISMA

Bu béliimde son sinif 6gretmen adaylarinin fen okuryazarlik ve as1 tereddiit
diizeylerinin cinsiyet ve boliim bagimsiz degiskenleri ile iliskisi ile 6gretmen aday-
larinin fen okuryazarlik diizeyleri ile as1 tereddiit diizeyleri arasindaki iligki ince-
lenerek yorumlanda.

Kadin 6gretmen adaylarin FOO puanlar ile erkek 6gretmen adaylarn FOO
puanlar1 arasinda anlamli istatistiksel fark bulunamadi (p=0,106; p>0,05). Og-
retmen adaylarinin FOO ortalama puanlar1 kargilagtirildiginda; erkek ogretmen
adaylarinin aldig1 puan, kadin 6gretmen adaylarinin ortalama puanindan daha
distik olarak bulundu.

Literatiir incelendiginde, (Yagan, 2019; Tekin, 2013; Soysal, 2011; Isik-Terzi,
2008; Yetisir, 2007)’in fen okuryazarlig1 ile ilgili arastirmalarinda; fen okuryazarlig:
diizeyi ile cinsiyet bagimsiz degiskeni arasinda anlaml bir iligki bulunmadi ve bu
yoniiyle de arastirmay1 desteklemektedir.

Kadin 6gretmen adaylarinin PATO puanlari ile erkek 6gretmen adaylarinin
PATO puanlari arasinda anlaml istatistiksel bir fark bulundu (p=0,012; p<0,05).
Ogretmen adaylarinin PATO puanlari kargilastirildiginda; erkek égretmen aday-
larinin aldig1 puan, kadin 6gretmen adaylarinin ortalama puanindan daha yiiksek
oldugu tespit edildi.

Literatiir incelendiginde; Parlak, M. E. ve Ener, D. (2022) arastirmasinda PATO
ortalama puanlariin X=30,2, SS=4,2 olarak tespit edildi ve PATO ortalama puani
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X=27,44 oldugundan, aragtirmay: desteklemektedir. Arastirmada kadin ve erkek-
ler arasinda anlamli bir fark bulunmadi, ancak arastirmada kadinlar ve erkekler
arasinda anlamli fark bulundugu i¢in arastirmayi bu yoniiyle desteklememektedir.

Ozmen ve Aksoy (2022) tarafindan yapilan aragtirmada tiniversite 6grencile-
rinin ag1 tereddiitiiniin orta diizeyde oldugu tespit edilmistir. Bu baglamda PATO
puanit maksimum 50 puan iizerinden ortalama X=27,44 diizeyinde oldugundan,
aragtirmay1 desteklemektedir.

Ancak arastirma sonuglari ile farklilik gosteren sonuglarda mevcuttur; Eren
(2022) tarafindan yapilan aragtirmada tiniversite 6grencilerinin ag1 tereddiitiiniin
diisiik diizeyde oldugu tespit edilmistir.

Kadin 6gretmen adaylarinin FOOden aldiklar1 ortalama puanlar1 (X=30,80),
PATOden aldiklar1 ortalama puanlar1 (X=26,8), erkek Ogretmen adaylarmin
FOOden aldiklar1 ortalama puanlar1 (X=29,24), PATOden aldiklar1 ortalama
puanlar1 (X=28,9) bulundu. Kadin 6gretmen adaylarinin As1 tereddiit diizeyinin
diisiik ¢ikmasi normaldir ¢iinki kadin 6gretmen adaylarinin fen okuryazarlik or-
talama puani erkek 6gretmen adaylarinin fen okuryazarlik ortalama puanindan
yiiksektir.

Fen Bilgisi 6gretmen adaylarinin fen okuryazarlik diizeyleri %66,92 ve
(X=36,8, 5.5=5,56), Sosyal Bilgiler 6gretmen adaylarimin (X=25,8, S.S=7,2), Miizik
Ogretmen adaylarinin (X=26,6, S.5=7,57), Resim bolimii 6gretmen adaylarinin
(X=27,9, S$.5=6,42) ve Egitim Bilimleri boliimiinde yer alan 6gretmen adaylarin-
dan (X=29,1, S.S=6,75) anlaml sekilde daha ytksektir.

Matematik 6gretmen adaylarinin fen okuryazarlik durumu %61,52 ve (X=33,8,
S$.5=4,48), Sosyal Bilgiler 6gretmen adaylarindan (X=25,8, S.5=7,2), Miizik 6gret-
men adaylarindan (X=26,6, $.5=7,57) ve Resim boliimii 6gretmen adaylarindan
(X=27,9, §.8=6,42) anlamli sekilde daha yiiksektir.

Fen Bilgisi ve Matematik bolimii 6gretmen adaylarinin fen okuryazarhik di-
zeylerinin, Sosyal bilgiler, Miizik ve Resim bélimiindeki 6gretmen adaylarindan
daha yiiksek olmasinin sebebi olarak fizik, biyoloji, kimya konularinda lisans dii-
zeyinde egitim almalari, fen bilimlerine ilgili ve hakim olmalar: ve analitik diisii-
nebilmeleri sebep olarak gosterilebilir.

Boliimlere gore as1 tereddiit diizeyleri incelendiginde Sosyal Bilgiler (X=25,16),
Tiirkge (X=25,94), Ingilizce (X=26), Resim Is (X=26,10), Sinif (X=27,50), Mate-
matik (X=27,69), Egitim Bilimleri (X=28,35), Okul Oncesi (X=28,68), Fen Bilgisi
(X=28,81), Miizik (X=31,93) seklinde olup Miizik boliimii 6gretmen adaylarinin
ast tereddiitlerinin anlamli sekilde yiiksektir. Miizik boliimi 6gretmen adaylarinin
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ag1 tereddiitlerin yiiksek olmasinin normal oldugu ¢iinkii Miizik boliimii 6gretmen
adaylarinin bilimsel okuryazarlik ortalama puanlarinin (X=26,6) ile Sosyal Bilim-
ler boliimii 6gretmen adaylarmin (X=25,8)dan sonraki en diisitk puandir. Ayrica
Fen Bilgisi ve Matematik boliimii 6gretmen adaylarinin as1 tereddiitlerinin ¢ogu
sozel boliim 6gretmen adaylarmin ortalamasindan yiiksek ¢ikmasi pandemi done-
mindeki asilarin bir kisminin yeni teknoloji tirinii RNA (mRNA) agilarina karst
bilimsel olarak stipheci yaklagima sahip olmalar olarak degerlendirilmektedir.

A1 tereddiitii ile fen okuryazarlik arasindaki iliski yorumlanirken, korelasyon
katsayisindan yararlanilmis olup; korelasyon katsayist 1,00 ile -1,00 deger alirken
korelasyon katsayisinin 0,00 oldugu durumlarda ise iligski yoktur. Ayrica korelas-
yon araliginin (-1,00)-(-0,70) ve 0,70-1,00 olmast iliski diizeyinin yiiksek oldugu-
nu, (-0,70)-(-0,30) ve 0,30-0,70 olmast iliski diizeyinin orta seviyede oldugunu,
(-0,30)-0,00 ve 0,00-0,30 olmast ise iliski diizeyinin diisiik oldugunu gostermekte-
dir (Biiylikoztiirk ve ark. 2012). Buna gore arastirmada, ag1 tereddiitii ile fen okur-
yazarlik arasindaki iliski r= -0,140 olan diisiik diizeyde negatif yonde anlamli bir
iliski bulundu (p=0,032; p<0,05). Bu sonuca gore 6gretmen adaylarinin fen okur-
yazarlik diizeyleri arttikca as1 tereddiit diizeyleri azalmaktadir.

Egitimciler olarak, 6grencilerin ve halkin bilimsel bilgi ve kanitlara dayali ma-
kul kararlar alabilecegi umudunu her zaman koruyoruz. Her ne kadar fen okur-
yazarlik diizeyi ile ag1 tereddiit diizeyleri arasinda beklenildigi gibi negatif yonde
bir iligki tespit edilmis olsa da diisiik diizeyde kalmasi, sosyobilimsel konularin
dogasindan kaynaklanmaktadir. Sosyobilimsel konularin kesin dogru cevabinin
bireylere bagli olmasi, bireylerin kararlarina; gegmis yasantilari, degerleri (dini,
kiiltiirel, ailesel ge¢misleri ve dogulu batili olmak gibi), etik/ahlaki durumlar ve
fayda/zarar degiskenlerinin etkiliyor olmas: diistiniilebilir.

Aragtirma bulgular1 goz 6niine alindiginda; fen okuryazarlig: ile hem as1 tered-
diitii hem de diger sosyo-bilimsel konular arasindaki iliskiyi belirlemeye yonelik
aragtirmalar daha genis katilimli ile ve nitel veya karma modeller kullanilarak be-
lirli araliklar ile tekrarlanip karsilagtirilabilir. Ayrica fen miifredatlarinda sosyo-bi-
limsel konulara daha fazla yer verilerek bireylerin giinliik hayatta karsilasacag: il-
gili durumlarda daha etkili kararlar almas saglanabilir.

Cikar Catismasi

Makalenin yazarlar1 arasinda, arastirma kapsaminda herhangi bir kisisel ve fi-
nansal ¢ikar catismasi bulunmamaktadir. Soyad: benzerliginde, akrabalik veya
kan bag iliskisi olamay1p tamamen tesadiifidir.
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Yazar Katki Oranlari

Caligmanin Tasarlanmasi (Design of Study): HE(%33), PY(%34), SAY(%33)
Veri Toplanmasi (Data Acquisition): HE(%33), PY(%34), SAY(%33)

Veri Analizi (Data Analysis): HE(%33), PY(%34), SAY(%33)

Makalenin Yazimi (Writing Up): HE(%33), PY(%34), SAY(%33)

Makalenin Goénderimi ve Revizyonu (Submission and Revision): HE(%33),
PY(%34), SAY(%33)
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INVESTIGATION OF THE RELATIONSHIP BETWEEN PROSPECTIVE
TERCHERS' SCIENCE LITERACY AND VACCINE HESITANCY

ABSTRACT

In our age where science and technology permeate every aspect of our lives;
the best way to deal with problems by making reasonable decisions on issues such
as environmental (air, water and soil) pollution, nuclear, thermal, hydroelectric,
fossil energy sources and their side effects, and infectious diseases such as AIDS
(Acquired Immune Deficiency Syndrome), EBOLA, BIRD INFLUENZA, CCHF
(Crimean-Congo Hemorrhagic Fever) and vaccination against these diseases is to
raise qualified science literate individuals. In addition, although the vaccine is seen
as the biggest weapon against COVID-19, which has become a global problem,
it is necessary to produce, distribute and plan vaccines quickly and in sufficient
quantities, and to ensure social immunity by applying the produced vaccines at a
high rate. Vaccine hesitancy is one of the factors affecting the high rate of administ-
ration of developed vaccines.

In this study, it was aimed to determine the relationship between science lite-
racy levels of senior high school students and vaccine hesitancy. For this purpose,
"Science Literacy Scale" and "Vaccine Hesitancy in Pandemics Scale”" were admi-
nistered voluntarily and in accordance with ethical rules to 235 senior undergra-
duate students studying at the Faculty of Education of a university located in a me-
dium-sized province of the Eastern Anatolia Region. The data were analyzed with
SPSS 25.0 program. The study was conducted as a descriptive and correlational
research in quantitative research designs. Using the data obtained, the relationship
between the science literacy levels of the target group and their vaccine hesitancy
was statistically analyzed. It was found that pre-service teachers' vaccine hesitancy
levels were at an average level and there was a low level and negative significant
relationship between science literacy levels and vaccine hesitancy.

Keywords: Science Literacy, Teacher Candidates, Vaccine, Vaccine Hesitation.

e

OGRETMEN ADAYLARININ FEN OKURYAZARLIKLARI iLE ASI
TEREDDUTLERI ARASINDAKI ILISKININ INCELENMESI

0z
Bilim ve teknolojinin hayatimizin her alanina niifuz ettigi ¢agimizda; gevre,

(hava, su ve topak) kirliligi artti. Niikleer, termik, hidroelektrik, fosil enerji kay-
naklar1 ve bunlarin yan etkileri ile bulasici hastaliklar; AIDS (Edinsel Bagisiklik
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Yetersizligi Sendromu), EBOLA, KUS GRIBI, KKKA (Kirim-Kongo Kanamali
Atesi) ¢ok daha yayginlagti. Teknolojinin olumsuz gelismeleri, ¢evre sorunlari ile
miicadele etmek ve hastaliklara kars: agilama gibi onleyici konularda makul karar-
lar alarak sorunlar ile basa ¢ikabilmenin en iyi yolu nitelikli fen okuryazar bireyler
yetistirmektir. Ayrica kiiresel bir sorun haline gelen COVID-19’a kars1 en biiytik si-
lah olarak giivenilir as1 goriilmekle birlikte asilarin hizli ve yeterli miktarda tiretil-
mesi, dagitilmasi, planlanmasi ve tiretilen asilarin yliksek oranda uygulanarak top-
lumsal bagisikligin saglanmasi gerekmektedir. Gelistirilen asilarin yiiksek oranda
uygulanmasini etkileyen faktorlerden birisi de as1 tereddiitiidiir.

Bu aragtirmada lisan son sinif 6grencilerinin fen okuryazarlik diizeyleri ile as1
tereddiittii arasindaki iliskinin belirlenmesi amaglandi. Bu amagla Dogu Anado-
lu Bolgesinin orta 6l¢ekli bir ilinde bulunan tiniversitesinin Egitim Fakiiltesinde
ogrenim goren 235 lisans son sinif $grencisine "Fen Okuryazarlik Olgegi" ve "Pan-
demilerde Ag1 Tereddiitii Olgegi" goniilliiliik esasina gore ve etik kurallara uygun
olarak uygulandi. Veriler, SPSS 25,0 programi ile analiz edildi. Arastirma nicel
aragtirma desenlerinden tarama (tanimlayici) ve iliski arayici arastirma seklinde
gergeklestirildi. Elde edilen veriler kullanilarak hedef kitlenin fen okuryazarhk dii-
zeyleri ile ag1 tereddiitleri arasindaki iligki istatistiksel olarak incelendi. Ogretmen
adaylarinin ag1 tereddiit diizeylerinin ortalama diizeyde oldugu ve fen okuryazarlik
diizeyleri ile as1 tereddiitleri arasinda diisiik diizeyde ve negatif yonde anlaml bir
iliski oldugu bulundu.

Anabhtar Sézciikler: As1, As1 Tereddiitii, Fen Okuryazarligi, Ogretmen Adaylari.

ek

INTRODUCTION

Science is the systematic accumulation of scientific and technological knowl-
edge, based on observation and experiment, created to understand, explain, pre-
dict, and control our physical and biological world (Ministry of National Educa-
tion (MoNE), 2005; ISTEK Schools, 2023). The Industrial Revolution, initiated by
technological advancements grounded in scientific knowledge and discoveries, has
transformed the nature of science and technology into a spiral structure. This trans-
formation led to an increase in scientific knowledge, which, in turn, improved ex-
isting technology or paved the way for new technological advancements (Ozdemir,
2014). Especially in the 20th century, the rapid increase in scientific knowledge and
technological advancements began to affect individuals’ social, societal, and eco-
nomic statuses. This development has prompted all countries, especially those that
are developed, to transition from traditional rote-learning in science education to
contemporary science education, with the ultimate goal of producing individuals
who are scientifically literate (MoNE, 2005).
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Upon reviewing the international literature, Durant (1993) observed that in
the United States, the concept is referred to as “Science or Scientific Literacy” In
the UK, it is widely known as “Public Understanding of Science,” while in France,
the term is “Scientific Culture” (La Culture Scientifique) (Durant, 1993; cited by
Laugksch, 2000). In Tiirkiye, to describe this concept, terms such as “scientific lit-
eracy” (Turgut, 2005), “science literacy” (Turan Bektas, 2020), and “science and
technology literacy” (Yetisir, 2007; Cavas & Huyugiizel, 2009) are preferred. Al-
though different terms are used, they all refer to the same concept. In this research,
the term “science literacy” has been adopted.

Since the term was introduced into the literature by Hurd (1958) in his work
“Science Literacy: Its Meaning for American Schools,” various studies have been
conducted to determine its dimensions (Miller, 1983; Bou Jaoude, 2002, cited
by Turgut, 2005), define it (AAAS, 1989; NRC, 1996; PISA, 2006, cited by Turan
Bektas, 2020), determine its levels (Shamos, 1995; Bybee, 1997, cited by Bacanak,
2002), identify the qualities that should be present in a scientifically literate indi-
vidual (Pella, O’Hearn, & Gale, 1966; Showalter, 1974, cited by Turgut, 2005; Col-
lette & Chiappetta, 1989, cited by Bacanak, 2002; Lederman & Niess, 1998; Hurd,
1997, cited by Turan Bektas, 2020), and establish its standards (AAAS, 1989; NRC,
1996, cited by Turgut, 2005). Despite the concept being present in the literature for
over half a century, there is no universally accepted single definition of the term
(Laugksch, 2000; DeBoer, 2000; Turgut, 2005). The reasons for this vary: Laugksch
(2000) attributes it to the nature of the concept, DeBoer (2000) to its evolution
over time and its encompassing many significant educational themes historically,
Turgut (2005) to definitions being based on research outcomes and the personal
perception of the qualities an individual should possess, and Cavas & Huyugiizel
(2009) view it as a comprehensive concept that combines historical educational
themes. Nevertheless, due to its dynamic nature, the concept of science literacy
evolves based on the needs of societies and the era in which they live.

The rapid increase in scientific knowledge and significant advancements in
technology have brought benefits in areas such as transportation, communication,
and the detection and treatment of diseases. However, they have also caused se-
rious societal, environmental, and health issues, as seen in the examples of the
atomic bombs used in World War II and the radiation leak from the Chernobyl
nuclear facility. Hurd (1975) assessed this situation, positing that many of the sig-
nificant economic, political, social, scientific, and personal decisions for the rest
of the century would be contingent on a clear understanding of technology, its
potential, and its direction. He emphasized that many societal issues, such as rapid
population growth, nutrition, health, water pollution, and many other problems,
could be addressed through science education that correlates disciplines with the
ultimate goal of producing individuals with science literacy that encompasses tech-
nological literacy. This research is significant for enhancing science teaching by
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incorporating the Science, Technology, Society (STS) dimension in the process of
fostering individuals with science literacy. Furthermore, as scientific and societal
debates arose in later periods regarding the impacts of science and technology on
the environment, an environmental dimension was added, evolving into the Sci-
ence, Technology, Society, and Environment (STSE) framework (MoNE, 2005).

In Tiirkiye, the MoNE adopted the view of “educating all citizens to be science
literate, regardless of individual differences,” as part of the reform movement it
initiated in the science curriculum in 2005, aiming to keep up with the times and
build a strong future. The constructivist approach has been the basis for the de-
velopment of the science curriculum. The teacher’s role in the educational process
is to guide students to actively participate in the learning process. Consequently,
a student-centered teaching methodology that emphasizes learning by thinking,
doing, and experiencing has been implemented. The science curriculum devel-
oped in 2005 consists of seven learning areas that support science literacy. The
learning areas “Living Things and Life, Matter and Change, Physical Events, Earth
and Universe” aim to impart fundamental science concepts and principles to stu-
dents. The outcomes of the learning areas necessary for science literacy, namely
“Science-Technology-Society and Environment, Scientific Process Skills, Attitudes
and Values,” have been blended with the outcomes and activities in the first four
learning areas. A significant change made in the science curriculum was the inclu-
sion of sosyo-bilimsel issues in the skills intended to be acquired under the “Sci-
ence-Technology-Society and Environment” learning area in 2013. Emphasis was
placed on instilling scientific thinking habits in primary school students through
sosyo-bilimsel issues within the aims of the curriculum and making them aware of
their roles in solving societal problems. In the updated science curriculum in 2018,
the Science, Technology, Engineering, Mathematics (STEM) approach, which is
prominent in global science curricula, has been incorporated into the curriculum.
Although sosyo-bilimsel issues that have come to the forefront in this area are in-
directly reflected, they have been removed from the main components of the cur-
riculum and are only specified in specific objectives as “developing reasoning, sci-
entific thinking, and decision-making skills using sosyo-bilimsel issues” (MoNE,
2005; 2013;2018).

In the last months of 2019, the novel coronavirus (SARS-CoV-2), first iden-
tified in China, and the disease it causes, COVID-19, spread unexpectedly fast
around the world. As this disease began to lead to global, societal, and economic
problems, the World Health Organization declared COVID-19 a “Public Health
Emergency of International Concern” on January 30, 2020, and as a “Pandemic”
on March 11, 2020. From the emergence of COVID-19, scientists began research
to halt its spread and to develop vaccines and treatments for affected patients. Al-
though a reliable vaccine is seen as the major weapon against the global challenge
of COVID-19, it is essential to produce vaccines quickly and in sufficient amounts,
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distribute them efficiently, plan their administration, and ensure a high rate of vac-
cination to establish herd immunity in the population.

During the COVID-19 pandemic, educators have been reminded of the im-
portance of a socio-scientific issues approach. The COVID-19 pandemic period
is considered a socio-scientific topic due to its controversial nature, its structure
causing moral and ethical dilemmas in individuals, and the importance of risk
management in the context of benefits and harms (Evren Yapicioglu, 2020). In the
context of science education during the COVID-19 pandemic, the public is ex-
pected to understand frequently mentioned scientific concepts such as virus, trans-
mission, incubation, symptoms, epidemic, pandemic, outbreak, herd immunity,
social distancing, isolation, quarantine, and vaccination (Dillon & Avraamidou,
2020). As science-literate individuals, they are also expected to make sense of state-
ments made to the media by science, political, and bureaucratic circles, differen-
tiate claims based on whether they are scientific or not using scientific process
skills, make decisions that require risk management on socio-scientific issues, and
exhibit behaviors consistent with their decisions (Evren Yapicioglu, 2020).

During the COVID-19 pandemic, individuals faced challenging, morally and
ethically ambiguous, and complex questions, such as “Should one wear a mask to
prevent the spread of COVID-19? Shouldn't they?”, “Should one get vaccinated
to protect against COVID-19? Shouldn’t they?”, and “Is the SARS-CoV-2 causing
the COVID-19 disease a natural virus, or is it an artificially produced virus in a
laboratory?” People had to evaluate statements made by scientific, political, and
bureaucratic circles, process them through cognitive filters, and make decisions
based on a risk analysis in terms of benefits and harms (Evren Yapicioglu, 2020).
According to Yiiksel and Topuzoglu (2019), although vaccination rates appear high
in Tirkiye, hesitations about getting vaccinated, which have been increasing in
many countries in recent years, are also on the rise in our country. The World
Health Organization (WHO) established a research commission called the “Vac-
cine Hesitancy Working Group” in 2012 (Yiiksel and Topuzoglu, 2019). The per-
ceived solution to navigate the COVID-19 pandemic with the least loss is seen in
achieving societal immunity against the SARS-CoV-2 virus through vaccination.
When a vaccine providing societal immunity against COVID-19 is developed and
produced, it remains unknown how groups that are against vaccination or hesitant
about getting vaccinated will behave (Evren Yapicioglu, 2020).

In this context, the study is important in determining the relationship between
the science literacy levels of pre-service teachers, who are the educators of the fu-
ture, and their levels of vaccine hesitancy, which is a preliminary indicator of their
decisions on socio-scientific issues. Additionally, this research is crucial in reveal-
ing the status of the science curriculum in achieving its ultimate goal of cultivating
science-literate individuals.
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The aim of this research is to examine the science literacy and vaccine hesitancy
levels of pre-service teachers in terms of gender and department variables. It also
aims to determine the relationship between the science literacy levels of pre-ser-
vice teachers and their vaccine hesitancy. In line with these objectives, the follow-
ing questions were sought answers to:

1. Is there a statistically significant difference between the science literacy levels
of pre-service teachers and their genders?

2. Is there a statistically significant difference between the departments of
pre-service teachers and their science literacy levels?

3. Is there a statistically significant difference between the vaccine hesitancy
levels of pre-service teachers and their genders?

4 Is there a statistically significant difference between the departments of
pre-service teachers and their vaccine hesitancy levels?

5. Is there a statistically significant relationship between the vaccine hesitancy
levels of pre-service teachers and their science literacy levels?

Definitions

Science Literacy: Science and technology literacy is, in a general definition, a
combination of skills, attitudes, values, understanding, and knowledge related to
science that individuals need to develop research-inquiry, critical thinking, prob-
lem-solving, and decision-making skills, to be lifelong learners, and to maintain
their curiosity about their environment and the world. (MoNE, 2005).

Vaccine Hesitancy: Defined by the World Health Organization (WHO, 2022)
as “Delay in acceptance or refusal of vaccination despite the availability of vacci-
nation services””

METHOD

Research Model

In this research, a quantitative research design was employed using both de-
scriptive (survey) and correlational research methods. Survey models, aiming to
describe past or current situations as they are, portray the event, individual, or
object in its natural environment without attempting to change or influence them
in any way. Correlational survey models aim to determine the presence and degree
of covariation between two or more variables (Karasar, 1999). In this study, the sci-
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ence literacy and vaccine hesitancy levels of pre-service teachers were determined,
and this model was used to reveal the relationship between them.

Study Group

The sample of the research consists of senior pre-service teachers studying at
the faculty of education in a university located in a medium-sized city in the East-
ern Anatolia Region in Tiirkiye. These pre-service teachers are from Education
Sciences (31), Science (11), English (22), Mathematics (33), Music (16), Preschool
(25), Art (20), Classroom Teaching (22), Social Studies (18), and Turkish (37) de-
partments, consisting of 169 females and 66 males, a total of 235 participants. The
pre-service teachers were identified using the convenience sampling method. Con-
venience sampling is used when other sampling methods are impossible to imple-
ment (Yildirim & $imgek, 2018). In convenience sampling, the researcher selects
subjects that are easily accessible and in sufficient numbers. Therefore, this sampling
is also referred to as incidental or accidental sampling (Singleton & Straits, 2005).

Data Collection Tools

To collect data, the “Science Literacy Scale” (SLS) developed by Turan Bektas
(2020) with demographic questions at the beginning, and the adapted version of
the “Vaccine Hesitancy Scale” (VHS) developed by Larson et al. (2015) for the
pandemic by Capar and Cinar (2021) (PVHS) were used.

The SLS developed by Turan Bektas (2020) consists of 43 items. The first 40
items of the SLS are answered as Correct (C), Incorrect (I), or I don’t know (D). The
last section of the scale, related to “Values and Attitudes”, consists of the last three
items prepared in a 5-point Likert scale format.

The modified version of the VHS by Larson et al. (2015) for pandemics, PVHS,
is a 10-item scale prepared in a 5-point Likert format, with the first seven items
being reverse questions. The scale is scored as Strongly Disagree=1, Disagree=2,
Neither Agree nor Disagree=3, Agree=4, Strongly Agree=5. Lower scores from the
scale indicate a low level of vaccine hesitancy during the pandemic, while higher
scores indicate a high level of vaccine hesitancy.

Interview Process

Data were collected from senior students studying at the faculty of education
in a university located in a medium-sized city in the Eastern Anatolia Region in
Tiirkiye. It was specified that participation in the research would be based on vol-
untariness, consent forms were first filled out, and then the scales were distributed.
They were filled out in approximately 15-20 minutes.
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Data Analysis

The analysis of the data was conducted using the SPSS 25.0 software. The Kolm-
ogorov-Smirnov Test was used to determine the type of distribution. When the
necessary conditions for the t-test were not met, the Mann Whitney U test was
used to examine whether there was a significant difference between the scores of
two independent variables. ANOVA was used to determine if a variable differs for
different groups, and the Kruskal Wallis test was used for comparing more than
three groups that do not show a normal distribution. The Spearman Correlation
Coefficient was used to determine the dependency between two variables.

Validity, Reliability

For the Science Literacy Scale (SLS) developed by Turan Bektas (2020), the
content validity index for each form was 0.89, while the Cronbach’s alpha reliabil-
ity coeflicient was determined to be 0.79 for the first form and 0.80 for the second
form. For the adapted version of the Vaccine Hesitancy Scale (VHS) by Larson et
al. (2015) for pandemics, the 10-item PVHS explained 68.53% of the total variance.
The factor loads of the items ranged between 0.638-0.887, ensuring the construct
validity of the scale, and the Cronbach’s alpha reliability coefficient was found to
be 0.901.

Ethical Board Approval Information

In this research, all the rules specified under the "Higher Education Institutions
Scientific Research and Publication Ethics Directive" were adhered to.

Name of the Board that Made the Ethical Evaluation: Erzincan Binali Yildirim
University Human Research Educational Sciences Ethics Committee

Date of Ethical Evaluation Decision: 31.03.2022

Ethics Assessment Document Issue Number: E-880 12460-050.01.04-159741
FINDINGS

Findings and Comments for the First Sub-Problem

To answer the sub-problem of the study, “Is there a statistically significant dif-
ference between the science literacy levels of pre-service teachers and their gender?,
the normal distribution type of the science literacy scale scores of the pre-service
teachers in terms of the gender was tested with the Kolmogorov-Smirnov Test, and
the results are shown in Table 1.
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Table 1. Kolmogorov-Smirnov test indicating the distribution type of science literacy scale
scores concerning the gender

Kolmogorov-Smirnov

Science Literacy Level Statistic df P
Female 0,081 169 0,008
Gender
Male 0,092 66 0,200

Since the science literacy scale scores did not fit the normal distribution type
for the gender variable (p=0.008, p<0.05), comparisons were conducted using the
Mann Whitney U-test.

The presence of a significant statistical difference in science literacy levels based
on gender was tested using the Mann Whitney U-test, and the results are shown in
Table 2. Whether there is a significant difference between the scores of two unre-
lated samples is tested with the Mann Whitney U-test (Bityiikoztiirk, Cokluk, and
Kokli, 2012).

Table 2. Comparison of science literacy levels of participating pre-service teachers in terms of
the gender using the Mann Whitney U-test

Gender N M SD % U P
Female 169 30,80 6,19 56 4820,50 0,106
Science Literacy
Male 66 29,24 6,95 53,16

Examining Table 2, female pre-service teachers scored higher (M=30.80) on
the science literacy scale than male pre-service teachers (M=29.24). No significant
statistical difference was found between the science literacy scores of female and
male pre-service teachers (p=0.106; p>0.05). This indicates that the science literacy
levels of pre-service teachers are not dependent on the gender variable.

Findings and Comments for the Second Sub-Problem

To answer the sub-problem of the study, “Is there a statistically significant dif-
ference between the science literacy levels of pre-service teachers and their depart-
ments?”, the normal distribution type of the science literacy scale scores of the
pre-service teachers in terms of the department was tested with the Kolmogo-
rov-Smirnov Test, and the results are shown in Table 3.
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Table 3. Kolmogorov-Smirnov test indicating the distribution type of science literacy scale
scores concerning the department

Kolmogorov-Smirnov

Science Literacy

Level Statistic df P
Egitim Bilimleri 0,133 31 0,170
Resim s 0,129 20 0,200
Matematik 0,122 33 0,200
Educational Sciences 0,133 31 0,170
Art Education 0,129 20 0,200
Mathematics Education 0,122 33 0,200
Department Science Education 0,198 11 0,200
Preschool Education 0,140 25 0,200
Music Education 0,114 16 0,200
Classroom Teaching 0,121 22 0,200
Turkish Education 0,093 37 0,200
English Education 0,121 22 0,200
Social Studies Education 0,127 18 0,200

It was observed that the science literacy scale scores fit the normal distribution
type concerning the department (p>0.05). The presence of a significant statistical
difference in science literacy levels by department was tested using the ANOVA
test, and the results are given in Table 4.
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Table 4. Comparison of science literacy levels of participating pre-service teachers concerning
the department independent variable using the ANOVA test

Department N M SD % F P
Egitim Bilimleri 31 29,19 6,75 53,07
Resim Is 20 27,95 6,42 50,81
Matematik 33 33,84 4,48 61,52
Educational
. 31 29,19 6,75 53,07
Sciences
Art Education 20 27,95 6,42 50,81
Mathematics
. 33 33,84 4,48 61,52
Education
Science - X
) Science Education 11 36,81 5,56 66,92
Literacy
Preschool
Level 25 30,84 5,72 56,07 5,141 0,000
Education
Music Education 16 26,62 7,57 48,4
Classroom
22 30,04 4,74 54,61
Teaching
Turkish Education 37 30,43 6,08 55,32
English Education 22 31,81 5,45 57,83

Social Studies
18 25,88 7,16 47,05
Education

Table 4 examined whether there was a significant difference in science literacy
levels according to the participants’ departments. According to the findings obtai-
ned for the department variable, pre-service science teachers (M=36.81; SD=5.56)
and pre-service mathematics teachers (M=33.84; SD=4.48) had the highest science
literacy levels. Pre-service social studies teachers (M=25.88; SD=7.16) and pre-ser-
vice music teachers (M=26.62; SD=7.57) had the lowest science literacy levels, and
a significant difference was found (F(9,225)= 5.141; p=0.000; p<0.05). The reason
for the high science literacy levels of pre-service teachers who study in the depart-
ment of science and mathematics education could be that they take more courses
in the field of science.

Findings and Comments Related to the Third Sub-Problem

To answer the sub-problem of the study, “Is there a statistically significant dif-
ference between pre-service teachers’ vaccine hesitancy levels and their genders?”, the
following analyses were performed. The Kolmogorov-Smirnov Test was used to
determine whether the vaccine hesitancy scale scores of the pre-service teachers fit
the normal distribution type in terms of gender, and the results are shown in Table 5.
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Table 5. Kolmogorov-Smirnov test indicating the distribution type of vaccine hesitancy scale
scores concerning gender

Kolmogorov-Smirnov

Vaccine Hesitancy Level Statistics df P
Female 0,107 169 0,000
Gender
Male 0,124 66 0,014

Since it was determined that the vaccine hesitancy scale scores did not fit the
normal distribution type concerning gender (p<0.05), comparisons were made
using the Mann Whitney U-test, and the results are given in Table 6.

Table 6. Comparison of vaccine hesitancy levels of participating pre-service teachers concer-
ning gender using the Mann Whitney U-test

Gender N M SD U P
Vaccine Hesitancy ~ Female 169 26,8 5,98 4404,50 0,012
Level Male 66 28,9 7,25

In Table 6, whether there was a significant difference in vaccine hesitancy levels
according to the genders of the pre-service teachers was examined. As a result of
the analysis, it was found that female pre-service teachers had a lower vaccine he-
sitancy level (M=26.8) compared to male pre-service teachers (M=28.9), and there
was a significant statistical difference (p=0.012; p<0.05). The reason for this may
be that the science literacy level of female pre-service teachers (M=30.80) is higher
than that of male pre-service teachers (M=29.24).

Findings and Comments Related to the Fourth Sub-Problem

To answer the sub-problem of the study, “Is there a statistically significant diffe-
rence between the departments of the pre-service teachers and their vaccine hesitancy
levels?”, the following analyses were performed. The Kolmogorov-Smirnov Test was
used to determine whether the vaccine hesitancy test scores of the pre-service te-
achers fit the normal distribution type in terms of the department, and the results
are shown in Table 7.
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Table 7. Kolmogorov-Smirnov test indicating the distribution type of vaccine hesitancy scale
scores concerning the department independent variable

Kolmogorov-Smirnov

Vaccine Hesitancy

Level Statistics df P
Educational Sciences 0,218 31 0,001
Art Education 0,106 20 0,200*
Mathematics Education 0,142 33 0,091
Science Education 0,241 11 0,074
Preschool Education 0,125 25 0,200%
Department
Music Education 0,244 16 0,012
Classroom Teaching 0,134 22 0,200*
Turkish Education 0,143 37 0,054
English Education 0,150 22 0,200*
Social Studies Education 0,158 18 0,200%

It was determined that the vaccine hesitancy scale scores did not fit the normal
distribution type according to the department (p<0.05). The presence of a statisti-
cally significant difference in vaccine hesitancy levels according to the department
was tested with the Kruskal-Wallis test, and the results are shown in Table 8.

Table 8. Comparison of vaccine hesitancy levels among pre-service teachers participating in
the study according to the department with the Kruskal-Wallis test

Kruskal
Department N M SD % i P
Wallis

Educational Sciences 31 28,35 7,54 56,7

Art Education 20 26,10 7,81 52,2

Mathematics

33 27,69 6,02 55,4

Education

Science Education 11 28,81 3,09 57,6
Vaceine  p «chool Education 25 28,68 6,26 574 17,409  0,043*
Hesitancy

Music Education 16 31,93 6,38 63,9
Level

Classroom Teaching 22 27,50 6,12 55

Turkish Education 37 25,94 3,90 51,9

English Education 22 26,00 6,68 52

Social Studies
18 25,16 7,77 50,3
Education
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The table examined whether there was a significant difference in vaccine hesi-
tancy levels according to the participants’ departments. According to the findings,
it was found that the vaccine hesitancy level of pre-service social studies (M=25.16)
was the lowest and that of the pre-service music teachers (M=31.93) was the hig-
hest, and there was a significant difference between departments (p=0.043; p<0.05).

Findings and Comments on the Fifth Sub-Problem

To answer the sub-problem of the study, “Is there a statistically significant rela-
tionship between the vaccine hesitancy levels and science literacy levels of pre-service
teachers?” the relationship between the scores of pre-service teachers on the vac-
cine hesitancy scale and the science literacy scale was tested with the Spearman
correlation coefficient, and the results were shown in Table 9.

Table 9. Examination of the relationship between the vaccine hesitancy scale scores and the
science literacy scale scores of pre-service teachers using the Spearman Correlation test

Science Vaccine Spearman Correlation
Literacy Hesitancy Coefficient
M 30,36 27,44
SD 6,44 6,42 r=-0,140
% 55,2 54,88
Normal Test Statistic 0,063 0,026
Distribution p=0,032
Test p 0,103 0,000

*p<0,05 ; *p<0,001

Upon examining Table 25, the average scores of pre-service teachers on the
science literacy test were found to be (M=30.36). The average score for the vaccine
hesitancy level of pre-service teachers was (M=27.44).

In interpreting the relationship between vaccine hesitancy and science litera-
cy, the Spearman correlation coefficient was employed. The correlation coefficient
ranges from 1.00 to -1.00, with a value of 0.00 indicating the absence of a relations-
hip. Furthermore, a range from -1.00 to -0.70 and from 0.70 to 1.00 signifies a high
level of relationship. A moderate level is indicated by a range from -0.70 to -0.30
and from 0.30 to 0.70, while a low level of relationship is denoted by a range from
-0.30 to 0.00 and from 0.00 to 0.30 (Biiytuikoztiirk et al., 2012). Consequently, the
study found a low-level negative but statistically significant relationship between
vaccine hesitancy and science literacy (r = -0.140; p = 0.032; p < 0.05). The negative
direction of this relationship implies that an increase in one variable is associated
with a decrease in the other. It is hypothesized that individuals with higher levels
of science literacy may exhibit less vaccine hesitancy.
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RESULTS AND DISCUSSION

This section examined and interpreted the relationship between final-year
pre-service teachers’ science literacy levels and vaccine hesitancy with gender and
departmental variables, as well as the relationship between their levels of science
literacy and vaccine hesitancy.

No significant statistical difference was found between the science litera-
cy scores of female pre-service teachers and those of male pre-service teachers
(p=0.106; p>0.05). When comparing the average science literacy scores of pre-ser-
vice teachers, it was found that male pre-service teachers scored lower than their
female counterparts.

Upon reviewing the literature, studies related to science literacy by Yagan
(2019), Tekin (2013), Soysal (2011), Isik-Terzi (2008), and Yetisir (2007) found no
significant relationship between the level of science literacy and the gender vari-
able, thereby supporting the findings of this research.

A significant statistical difference was found between the vaccine hesitan-
cy scores of female pre-service teachers and those of male pre-service teachers
(p=0.012; p<0.05). When comparing the vaccine hesitancy scores of pre-service
teachers, it was determined that male pre-service teachers scored higher than their
female counterparts.

In the study by Parlak and Ener (2022), the average vaccine hesitancy score was
determined to be M=30.2, SD=4.2, and since the average vaccine hesitancy score in
this research was M=27.44, it supports the findings. Although the study by Parlak
and Ener (2022) did not find a significant difference between males and females,
this research does find such a difference, thus it does not support the findings in
this regard.

The research conducted by Ozmen and Aksoy (2022) found that the level of
vaccine hesitancy among university students was moderate. Given that the average
vaccine hesitancy score in this context is M=27.44 out of a maximum of 50 points,
it corroborates the findings of this research.

However, there are findings that differ from the results of this research; in the
study conducted by Eren (2022), it was determined that the level of vaccine hesi-
tancy among university students was low.

The average science literacy scores obtained from the science literacy test by
female pre-service teachers (M=30.80) and their average scores from the vaccine
hesitancy test (M=26.8), compared to the average science literacy scores obtained
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by male pre-service teachers (M=29.24) and their vaccine hesitancy test scores
(M=28.9), were found. It is expected that female pre-service teachers would have
a lower level of vaccine hesitancy because their average science literacy score is
higher than that of their male counterparts.

Science literacy levels of pre-service science teachers in the Science Education
department are significantly higher at 66.92% (M=36.8, SD=5.56), compared to
pre-service social studies teachers (M=25.8, SD=7.2), pre-service music teachers
(M=26.6, SD=7.57), pre-service art teachers (M=27.9, SD=6.42), and pre-service
teachers from the Educational Sciences department (M=29.1, SD=6.75).

The science literacy condition of pre-service mathematics teachers is at 61.52%
(M=33.8, SD=4.48), which is significantly higher than that of pre-service social
studies teachers (M=25.8, SD=7.2), pre-service music teachers (M=26.6, SD=7.57),
and pre-service art teachers (M=27.9, SD=6.42).

The higher levels of science literacy among pre-service science and mathematics
teachers, compared to pre-service teachers in Social Studies, Music, and Art, could
be attributed to their undergraduate education in physics, biology, and chemistry
their interest and proficiency in science, and their ability to think analytically.

When examining vaccine hesitancy levels by department, pre-service social
studies teachers (M=25.16), pre-service Turkish teachers (M=25.94), pre-service
English teachers (M=26), pre-service visual arts teachers (M=26.10), pre-service
classroom teachers (M=27.50), pre-service mathematics teachers (M=27.69),
pre-service educational science teachers (M=28.35), pre-service preschool edu-
cation teachers (M=28.68), pre-service science teachers (M=28.81), and pre-ser-
vice music teachers (M=31.93) were observed, with pre-service music teachers
showing significantly higher levels of vaccine hesitancy. It is considered normal
for pre-service music teachers to have higher hesitancy as their average scientific
literacy scores (M=26.6) are the second lowest after the pre-service social sciences
teachers (M=25.8). Additionally, the vaccine hesitancy of pre-service science and
mathematics teachers is evaluated to be higher on average than most of the verbal
departments due to scientific skepticism towards some vaccines produced using
new mRNA technology during the pandemic.

In interpreting the relationship between vaccine hesitancy and science litera-
cy, the correlation coeflicient was utilized; while the correlation coefficient ranges
from 1.00 to -1.00, a value of 0.00 indicates no relationship. Furthermore, a range
of (-1.00)-(-0.70) and 0.70-1.00 suggests a high level of relationship, (-0.70)-(-0.30)
and 0.30-0.70 indicates a moderate level, and (-0.30)-0.00 and 0.00-0.30 implies
a low level of relationship (Biiyiikoztiirk et al., 2012). Accordingly, the research
found a significant negative correlation at a low level between vaccine hesitancy

OMU EFD, 2023, Cilt 42, Say1 2, Sayfa 737-774



Hakan EKER, Pasa YALCIN, Sema ALTUN YALCIN

and science literacy, r= -0.140 (p=0.032; p<0.05). According to this result, as the
science literacy levels of pre-service teachers increase, their levels of vaccine hesi-
tancy decrease.

As educators, we always maintain the hope that students and the public can
make reasonable decisions based on scientific knowledge and evidence. Although
a negative correlation between levels of science literacy and vaccine hesitancy has
been detected as expected, its persistence at a low level stems from the nature of
sosyo-bilimsel issues. The fact that sosyo-bilimsel issues do not have absolute an-
swers and are dependent on individuals makes it conceivable that decisions are
influenced by past experiences, values (such as religious, cultural, familial back-
grounds, and being from capitalize please cultures), ethical/moral considerations,
and cost/benefit analyses.

When considering the research findings; studies aiming to determine the rela-
tionship between science literacy and both vaccine hesitancy and other sosyo-bi-
limsel issues could be repeated and compared at certain intervals using broader
participation and qualitative or mixed methods. Furthermore, incorporating more
sosyo-bilimsel issues into science curricula may enable individuals to make more
effective decisions in relevant situations encountered in daily life.
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