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BiYOLOJi OGRETMEN ADAYLARININ iKLiM DEGISIKLIGINE
YONELIK FARKINDALIKLARI: BIR YAKINSAYAN PARALEL KARMA
YONTEM ARASTIRMASI

0z

Giiniimiizde iklim degisikligi, sinir tanimayan genis etkileri ve hemen her alan-
da kendini gostermesiyle en énemli ¢evre sorunlarindan biri haline gelmistir. Og-
rencilere, yakin gelecekte iklim degisikligi ile ilgili bilgi ve becerileri kazandiracak
Ogretmen adaylarinin konuya iliskin farkindaliklarinin belirlenmesi, toplumun bi-
lin¢lenmesine yonelik 6nemli katkilar saglayacaktir. Bu arastirmanin amaci, 6gret-
men adaylarinin iklim degisikligine yonelik farkindaliklarini belirlemektir. Ayrica
aragtirmada, 6gretmen adaylarinin iklim degisikliginin nedenlerine, etkilerine, so-
nuglarina dair goriisleri; konuya iliskin giinliik yasamlar1 ve mesleki kariyerlerinde
gerceklestirmeyi planladiklar: davranislar analiz edilerek farkindaliklarinin derin-
lemesine incelenmesi amag¢ edinilmistir. Arastirmada veriler, nicel ve nitel verile-
rin birlikte kullanildig1 karma yontemle toplanmistir. Arastirmanin nicel verileri
i¢in betimsel tarama deseninden, nitel verilerinde ise olgubilim deseninden yarar-
lanilmigtir. Arastirma grubu, kolay ulasilabilir durum 6rneklemesiyle belirlenmis,
Biyoloji Egitimi Ana Bilim Dalrnda 6grenimlerini siirdiiren 90 biyoloji 6gretmen
adaymdan olugmaktadir. Arastirmanin nicel verileri, Gonen, Deveci ve Aydede
(2023) tarafindan gelistirilen Tklim Degisikligi Farkindalik Olgegi ile toplanmus-
tir. Olgegin bu arastirma icin giivenirlik degeri .94 olarak tespit edilmistir. Nitel
veriler ise aragtirmacilar tarafindan gelistirilen yar1 yapilandirilmig goriisme for-
mu araciligiyla elde edilmistir. Arastirmadan elde edilen sonuglara gore, 6gretmen
adaylarinin iklim degisikligine yonelik farkindaliklarinin yiiksek diizeyde oldugu
belirlenmistir. Ogretmen adaylari, iklim degisikligine iliskin nedenler arasinda
asir1 bilingsiz tiiketim ve sera gazi salimlarini; sonuglar arasinda ise mevsimsel de-
gisiklikler, dogal dengenin bozulmasi ve yasam alanlarinin zarar gérmesi gibi fak-
torleri belirtmiglerdir. Iklim degisikligine yonelik duygularinda endiseli ve kaygil
olduklars; giinliik hayattaki davraniglarinda siklikla gereksiz titketimden kaginma,
tasarruf yapma ve toplu tasima araclarini tercih etme gibi ¢evre dostu davranislar
sergilediklerini vurgulamislardir. Meslek hayatlarinda ise 6gretmen adaylary; 6g-
rencileri bilgilendirmelerinin yani sira gesitli etkinlikler ve proje ¢aligmalar1 yap-
may1 planladiklarini belirtmislerdir. Arastirmadan elde edilen sonuglar dogrultu-
sunda, iklim degisikligine yonelik yiiksek farkindaligin giiglii bir bi¢imde eyleme
doniisebilmesi i¢in tasarim ve uygulama odakl1 deneysel egitimlerin yani sir, cevre
bilincini artirmaya yonelik 6rnek projelerin hayata gegirilmesi 6nerilmektedir.

Anahtar Sézciikler: Tklim Degisikligi, Ogretmen Adaylari, Biyoloji Egitimi,
Farkindalik.
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BIOLOGY TEACHER CANDIDATES' AWARENESS OF CLIMATE
CHANGE: A CONVERGENT PARALLEL MIXED METHODS STUDY

ABSTRACT

Today, climate change has become one of the most significant environmental
problems, with its far-reaching effects that know no borders and its presence in
nearly every aspect of life. Determining the awareness levels of preservice teachers,
who will equip students with knowledge and skills related to climate change in the
near future, will make an important contribution to raising public awareness. This
study aims to determine the awareness levels of preservice teachers regarding cli-
mate change. In addition, the study aims to deeply examine the preservice teachers'
awareness by analyzing their opinions on the causes, effects, and consequences of
climate change, as well as the behaviors they plan to implement in their daily lives
and professional careers. The data in the study were collected using a mixed-met-
hods approach that included both quantitative and qualitative data. A descriptive
survey model was employed for the quantitative data, while a phenomenological
design was utilized for the qualitative data. The study group was determined th-
rough a convenience sampling method. It consisted of 90 preservice biology teac-
hers studying in the Department of Biology Education at a faculty of education in
Ankara. The quantitative data were collected using the Climate Change Awareness
Scale developed by Gonen, Deveci, and Aydede (2023). The reliability coefficient
of the scale used in this study was 0.94. The qualitative data were collected th-
rough a semi-structured interview form developed by the researchers. According
to the study's results, it was found that the preservice teachers had a high level
of awareness regarding climate change. Among the causes of climate change, the
preservice teachers mentioned excessive and unconscious consumption, as well as
greenhouse gas emissions. Among the consequences, they cited seasonal changes,
disruption of the natural balance, and damage to living spaces. It was emphasized
that they felt anxious and worried about climate change and that they frequently
exhibited environmentally friendly behaviors in their daily lives, such as avoiding
unnecessary consumption, conserving resources, and using public transportation.
In their professional lives, preservice teachers stated that, in addition to informing
and raising awareness among their students, they planned to carry out various ac-
tivities and project-based work with them. In line with the study's findings, it is
recommended that design- and practice-oriented experiential training, as well as
exemplary projects aimed at enhancing environmental awareness, be implemented
to ensure that high levels of climate change awareness can be effectively translated
into action.

Keywords: Climate Change, Preservice Teachers, Biology Education, Awareness.
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GIRIS

Iklim; belirli bir bolgede uzun yillar boyunca goriilen ve 6l¢iilen, tahmin edi-
lebilir durumdaki ortalama hava kosullar1 olup bu ortalamanin ele alindig: siire,
Hiikiimetlerarasi Iklim Degisikligi Paneli tarafindan 30 yil olarak belirlenmistir
(IPCC, 2019). Diinya iizerinde ortalama iklim sartlarindaki bélgeler bir biitiin ola-
rak ele alindiginda bu bélgelerde gozlenen ve 6lgiilen standartlagmis ortalama hava
sartlarindaki degismeler “iklim degisikligi” kapsaminda degerlendirilmektedir
(Biger & Vaizoglu, 2015; Randall vd., 2007). Cok sayida ¢evre sorunundan biri olan
iklim degisikligi gerek etki cap1 gerekse ekolojik, ekonomik ve toplumsal ¢ok yonlii
ozellikleriyle 6n plana ¢ikmaktadir. Ciinkii atmosfer herkes icin ortaktir ve onun
tizerindeki degisiklikler istisnasiz tiim canlilar1 etkilemektedir (Demirci, 2014; Se-
zik & Siimer, 2023; Sivgin & Afacan, 2020; Tabur & Safak, 2023). Ayrica neden-so-
nug iligkileri kapsaminda ¢ok sayida gevre sorunu ile olan dogrudan ya da dolayl
baglantilar, iklim degisikligini diinya giindeminin merkezine tagimistir (Agiralan,
2022; Fox & Thomas, 2023; Lynch, vd., 2019; Toan vd., 2014). Oyle ki Diinya Saglik
Orgiitii iklim degisikligini 21. yiizyilda insanligin gordiigii en biiyiik ¢cevre sorunu
olarak nitelendirmistir (Costello vd., 2009; World Health Organization [WHO],
2014). Iklim degisikligi; meydana getirdigi olumsuz etkileriyle dogadaki yagamu,
yasam kosullarini ve yasam alanlarini siirekli tehdit etmektedir.

Insanoglu varolusundan itibaren yasam miicadelesi verirken dogayla i¢ ice
olmus, dogal kaynaklar1 kendi yararmna kullanarak hayatta kalmaya ¢alismistir.
Ancak artan niifusun giyim, gida, barinma ve ulasim gibi ihtiyaglarini karsilamak
amaciyla dogal kaynaklar giderek daha yogun sekilde tiiketilmeye baslanmigstir
(Erdogan, 2020; Seggin vd., 2010). Ozellikle 18. yiizyildaki sanayi devriminden
sonra sektorlerde elektriklerle ¢alisan makinalara bagl tiretimler ve bunun parale-
linde fosil yakitlarin kullanimi yayginlagsmistir (Berktas & Dimli Oraklibel, 2021;
Bozkurt, 2012). Plansiz sehirlesme, ormanlik alanlarin yok edilmesi, tarim ve sana-
yi faaliyetlerinin artmasi gibi insan kaynakl etkenler de iklim degisikligi stirecini
hizlandirmistir. Ust iiste eklenen olaylar, havada bulunan sera gazlarinin -ozel-
likle karbondioksitin (CO,)- hizla artmasina neden olmustur (Spence, 2007; Uz-
men, 2007; Yildirimgakar & Saydan, 2022). Insan kaynakl etkilerin hizlandigi bu
slirecte, atmosferdeki sera gazlarinin dongtisii bozulmus ve bunlarin biriki olagan
seviyelerin ¢ok tizerine ¢ikmistir. Sonug olarak, diinyanin ortalama sicaklig: gide-
rek artmig ve dengeler degismistir (Tiirkes, 2013). Gergekte su buhar1 (H,0), kar-
bondioksit (CO,), metan (CH,), ozon (O,), diazotmonoksit (N,O) gibi sera gazlar:
atmosferde her zaman mevcut olup giinesten gelen 1sinlarin bir kismini sogurarak
diinya sicakliginin canlilar i¢in yasanabilir sinirlarda tutulmasini saglamaktadir
(Bolin, 2007; Cevik vd., 2023; Fleming, 1998; Jones, 1990). Ancak insan kaynakl
olarak bu gazlarin ve kloroflorokarbon (CFCs) gibi bazi giiglii sera etkisi gosteren
kimyasal aerosollerin oraninin artmasi, giinesten gelen 1sinlarin atmosferde daha
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¢ok tutularak diinya sicakliginin giderek artmasina yol agmistir (Bayra¢ & Dogan,
2016). Bu artigin kontrol edilememesi ortalama sicakliklarin yiikselmesine neden
olmustur. Bu sorun ise genel anlamda kiiresel iklim degisikligine neden olmakta-
dir (Keskin & Kanat, 2018; Tiizer & Dogan, 2021).

Son yillarda diinyanin gesitli bolgelerinde meydana gelen sicaklik artislar: ve
su kithiklary; kurakliklar, seller, firtinalar, kasirgalar, tagkinlar gibi asir1 hava olay-
larinin yani sira orman yanginlari, habitat kayiplari, biyogesitliligin azalmasi, bu-
zullarin erimesi, deniz seviyesinin yiikselmesi, mevsimlerin beklenmedik sekilde
uzamasi ya da kisalmasi, canlilarin daha elverisli alanlar icin zorunlu go¢leri, sal-
gin hastaliklarin ve bunlara bagl 6liimlerin artmas iklim degisikliginin dramatik
ve yikict sonuglaria 6rnek verilebilir (Armah vd., 2016; Dénmez & Kurt, 2023;
Ettinger vd., 2023; Fox & Thomas, 2023; Giirgam 2023; Kundzewicz, 2014; Ersoy
Mirici & Han, 2022; Piniewski vd., 2013; WEE, 2021). Yakin gelecekte bu olum-
suz sonuglarin katlanarak artmasi, diinyanin siirdiiriilebilirligini etkileyebilecek
sorunlari tetikleyen ciddi riskler olusturmaktadir. Diinyadaki ekosistemlerin var-
ligin1 saglikls bir sekilde siirdiirebilmesi i¢in bu soruna karst 6nlemler alinmali ve
insan faaliyetleri buna gére diizenlenmelidir. Fosil yakit tiiketimlerinin sinirlan-
masiyla sera gazi emisyonlarinin digiiriilmesi, elektrik enerjisinin yenilenebilir
enerji kaynaklarindan iretilmesi, yesillendirme projelerinin artmasi, ormanlik
alanlarin korunmasi, kaynak israflarinin 6nlenmesi, geri doniisiim faaliyetlerinin
artmasi, tilkelerin gevre ve egitim politikalarini iklim degisikligi gercegine gore
sekillendirmeleri kaginilmazdir (Kagmaz, 2021; Korkmaz, 2024; Kumar & Brews-
ter, 2022). Aksi durumda iklim degisikliginin etkileri hizlanacak, ekosistemler za-
rar gorecek ve toplumlarin yasam kosullar: siirdiiriilemez héle gelecektir.

Iklim degisikligi tim insanhigin ortak sorunu olup gerekli énlemlerin ivedilikle
alinmasi gerekmektedir. Bu 6nlemlerin 6nemli bir kismi ise insan davranislarina
dayali uygulamalardan olusmaktadir. Clinkii bu sorunun ana kaynag insan faa-
liyetlerdir. Insanlarin egitimle bu sorunun farkina varmasi, biling kazanmas: ve
davraniglarini bu bilince gore yonlendirmesi gerekmektedir (Nkoana, 2019; Unal,
2023; Yiice Yorik & Varer Akpinar, 2023; Quartz, 2022). Diinyanin gelecegini
olumlu yénde sekillendirmek; egitim alan insanlarin ¢evre sorunlarinin farkina va-
r1p bilin¢lendirilmesiyle, duyarhilik kazandirilmasiyla ve bilingli diinya vatandasla-
r1 olarak farkindaliklarini davranislara doniistiirmeleriyle miimkindiir. Bireylerin
iklim degisikligi hakkindaki bilgilerini saptamak, egiticilere yon vermesi agisindan
6nemlidir. Bu nedenle iklim degisikligi hakkinda 6grencilerin biligsel ve duyus-
sal seviyelerini tespit etmek icin ¢esitli aragtirmalar gerceklestirilmistir. Bunlarin
bazilarinda 6grencilerin ve 6gretmen adaylarinin iklim degisikligi hakkinda fikir
sahibi olduklari, ancak bu bilgilerin istenilen diizeyde olmadig1 sonuglari raporlan-
mistir (Aydin, 2014; Bicer & Vaizoglu, 2015; Eroglu & Aydogdu 2016; Lombardi &
Sinatra, 2012; Unal, 2023). Ayrica kiiresel 1sinma ve iklim degisikligine dair yapilan
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cesitli aragtirma sonuglarinda, gesitli kademelerde 6grenim goren 6grencilerin ve
Ogretmen adaylarinin konuya iliskin 6nemli derecede kavram yanilgilarina sahip
olduklar1 da dikkat ¢ekmektedir (Atik & Dogan, 2019; Aydin, 2017; Aydin, 2014;
Bozgiin, 2017; Dawson & Carson, 2013; Giiloglu & Bulut, 2016; Giirgér, 2009; Ki-
linc vd., 2008; Owolabi vd., 2012; Pruneau vd., 2001; Rajeev Gowda vd., 1997). Aqu-
ino vd. (2022) aragtirmalarinda, 6gretmen adaylarinin iklim degisikligini 6nemli
bir sorun olarak gordiiklerini ve genel farkindaliklarinin yiiksek oldugunu ancak
bilgi ve davranis boyutlarinda gelisim gerektiren 6nemli alanlarin bulundugunu
belirtmislerdir. Nayan vd. (2020) 6gretmen adaylarinin iklim okuryazarligini be-
lirlemek i¢in yaptiklar: arastirmalarinda, bilgi ve tutum agisindan yiiksek diizeyde
olduklarini, ancak beceri ve uygulama noktasinda eksiklikleri bulundugunu ortaya
koymuslardir. Tebeka vd. (2022) 6gretmen adaylarmin iklim degisikligine iliskin
kavram ve sorunlar1 ne derece bildiklerini ortaya koymak amaciyla yiirtttiikleri
aragtirmalarinda, O0gretmen adaylarnin konuyu yiizeysel olarak bildiklerini
ve Ogretim programlarinda konuya yeterince deginilmedigini belirtmislerdir.
Dogru ve Orzan (2025) 6gretmen adaylarinin stirdiiriilebilir kalkinma ve iklim
degisikligi farkindaliklarini inceledikleri c¢aligmalarinda, 6gretmen adaylarinin
iklim degisikligi farkindaliklarinin orta diizeyde oldugunu saptamislardir. Ozgiin
vd. (2025) sosyal bilgiler 6gretmen adaylarinin kiiresel iklim degisikligine yonelik
farkindaliklarini aragtirdiklar ¢alismalarinda, farkindaliklarinin yiiksek diizeyde
oldugunu ve elde ettikleri nicel ile nitel verilerin birbiriyle tutarli oldugunu ortaya
koymuslardur.

Biyoloji dersleri, iklim degisikligi hakkinda bilgilendirme ve farkindalik kazan-
dirma agisindan énemli bir potansiyele sahiptir. 2018 yili Biyoloji Dersi Ogretim
Programinda iklim sistemleri ve iklim eylemleriyle ilgili olarak; giincel ¢evre so-
runlari i¢inde kiiresel iklim degisikligi, siirdiriilebilirlik, biyogesitlilik ve biyogesit-
liligin korunmasi, ekosistemde meydana gelen madde ve enerji akislar1 gibi konu-
lara yer verilmistir (MEB, 2018). 2024 yilinda giincellenen Biyoloji Dersi Tiirkiye
Yiizyil Maarif Modeli 6gretim programinda iklim sistemleri ve iklim eylemiyle il-
gili olarak; biyogesitlilik, dogal kaynaklarin ve biyogesitliligin korunmasi, gevresel
atik yonetimi, ekosistemdeki madde ve enerji akislari, ekolojik stirdiiriilebilirlik,
kirlilik ve gevre sorunlar: gibi konularla ekoloji ve gevre vurgusu genisletilmistir
(MEB, 2024). Canlilik, gevre ve gevre sorunlariyla ilgilenen bir bilim dali olan bi-
yoloji dersinin 6gretiminde gelecekte rol alacak olan 6gretmen adaylarinin gerekli
farkindaligina sahip olmalari 6nemlidir. Bu yiizden 6gretmen adaylarinin konuya
iliskin farkindaliklarinin, gelecekte gerceklestirecekleri 6gretim siireglerine dogru-
dan etki edecegi beklenmektedir. Bu aragtirmada biyoloji 6gretmeni adaylarinin
iklim degisikligi farkindaliklar1 nicel yontemle belirlenmistir. Biligsel, duyussal ve
psikomotor davraniglari ise nitel yontemle derinlemesine incelenmistir.
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Arastirmanin Amaci

Bu aragtirmanin amaci Biyoloji 6gretmen adaylarinin iklim degisikligine yo-
nelik farkindaliklarini belirlemektir. Bu baglamda asagidaki aragtirma sorularina
yanit aranmuigtir:

1. Biyoloji 6gretmen adaylarmin iklim degisikligi kavramina yonelik farkinda-
liklar1 ne diizeydedir?

2. Biyoloji 6gretmen adaylarmin cinsiyetlerine gore iklim degisikligine iliskin
farkindaliklar1 arasinda anlamli bir fark var midir?

3. Biyoloji 6gretmen adaylarinin cevre ile ilgili herhangi bir kurulusa iiye olma
durumlart ile iklim degisikligine iliskin farkindaliklar1 arasinda anlaml bir
fark var midir?

4. Biyoloji 6gretmen adaylarinin iklim degisikligine yonelik goriisleri nelerdir?
YONTEM

Arastirmanin Modeli

Ogretmen adaylarinin iklim degisikligine yonelik farkindaliklarini belirlemek
amaciyla yapilan bu ¢alisma, karma yontemle yiiriitiilmiistiir. Bu yontemde nicel
ve nitel veri toplama ile analiz teknikleri birlikte kullanilmis; elde edilen bulgular
bir araya getirilerek biitiinciil bir sekilde yorumlanmistir. Caliymanin deseni karma
yontem desenlerinden yakinsayan paralel desen olarak belirlenmistir. Creswell ve
Plano Clarka (2015) gore yakinsayan paralel desen, arastirmanin nicel veri topla-
ma ve nitel veri toplama kisimlarini aragtirmanin tek bir asamasinda eg zamanlt
yaparak bu sonuglar bir biitiin olacak sekilde analiz etmeyi ve birlestirmeyi ge-
rektirir. Birbirinden bagimsiz olarak toplanan veriler birbiriyle iliskilendirilir. Veri
tutarliliklar1 belirlenir ve arastirma problemine giivenilir yanitlar verilir (Clark
& Creswell, 2015; Yildirim, 2015). Arastirmanin nicel boyutunda tarama modeli
kullanilmistir. Tarama modelinde arastirma grubunun belirlenen bir veya birden
fazla 6zelligini bilimsel olarak analiz edebilmek igin verilerin sistemli bir sekilde
toplanmasi amaglanir. Bu modelde arastirma grubuna belirli anketler veya olcek-
ler uygulanarak onlarin Kkisisel bilgileri, bilgi diizeyleri, tutumlar, farkindaliklari,
davranislar: veya deger durumlari gibi ozellikleri agiga ¢ikarmak amaglanir. Aras-
tirmanin nitel kisminda ise olgubilim deseni kullanilmistir. Olgubilim arastirma-
lar, farkinda olunan ancak arastirilan 6zellik bakimindan 6rneklemin biligsel ve
duyugsal performans: hakkinda ayrintili ve detayl: bir anlayisa sahip olunmayan
olgulara odaklanmaktadir. Olgubilim deseninde, arastirma grubu arastirilan olgu
hakkinda birtakim deneyimler gecirmis olmalidir (Yildirim & Simgek, 2013).
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Arastirma Grubu

Bu ¢aliymanin aragtirma grubunu, 2023-2024 egitim-6gretim yilinda Anka-
rada bir devlet éiniversitenin egitim fakiiltesinde biyoloji egitimi ana bilim dalinda
ogrenimini siirdiiren 90 égretmen aday: olusturmaktadir. Ogretmen adaylarinin
76’1 kadin, 14’4 erkektir. Arastirmaya birinci sinif diizeyinden 30, ikinci sinif dii-
zeyinden 23, tiglincii sinif diizeyinden 17, dordiincii sinif diizeyinden 20 6gretmen
aday1 katilmustir. Aragtirmada arastirma grubu, segkisiz olmayan 6rnekleme yon-
temlerinden uygun 6rnekleme kullanilarak secilmistir. Uygun 6rnekleme, aras-
tirmacilarin arastirma grubuna kolay ulagabilmesini ve arastirmanin kapsamina
uygun katilimcilarin goniillii katilimlarini gerektirir (Gravetter & Forzano, 2012).

Veri Toplama Araglari

Biyoloji 6gretmen adaylarinin iklim degisikligine yonelik farkindaliklarini
6l¢mek amaciyla yapilan bu ¢aliymada nicel ve nitel veriler birlikte toplanmigstir.
Aragtirmanin nicel boyutunda 6gretmen adaylarina Gonen, Deveci ve Aydede
(2023) tarafindan gelistirilen “Iklim Degisikligi Farkindalik Olgegi” uygulanmistur.
Maddelere iliskin yanitlar 1. “Tamamen katiliyorum’, 2. “Katiliyorum”, 3. “Kismen
katiliyorum’, 4. “Katilmiyorum”, 5. “Hi¢ katilmiyorum” olarak derecelendirilmis-
tir. Olgegin, farkli bir érneklem grubunda uygulanabilirligini degerlendirmek
amactyla dogrulayici faktor analizi gerceklestirilmistir. Elde edilen sonuglar
incelendiginde; x*/sd oraninin 1,70; RMSEA degerinin 0,059; SRMR degerinin
0,057; NFI degerinin 0,96; NNFI degerinin 0,99; IFI degerinin 0,99; RFI degeri-
nin 0,95; CFI degerinin 0,99; GFI degerinin 0,90 ve AGFI degerinin 0,86 oldugu
belirlenmistir. Bulgulara gére x*/sd, NFI, NNFI, IFI, RFI, CFI ve GFI degerleri-
nin mitkemmel uyum diizeyinde; RMSEA, SRMR ve AGFI degerlerinin ise kabul
edilebilir uyum diizeyinde oldugu goriilmektedir. Bu sonuglar, iklim degisikligine
yonelik farkindalik 6lgeginin 6gretmen adaylarindan olusan 6rneklemde de gegerli
bir faktor yapisina sahip oldugunu gostermektedir. 17 maddeden olusan bu 6l¢egin
ilk boyutu 12 maddeden olugan “Iklim Degisikliginin Sebepleri ve Sonuglarr’dir.
Alt boyutta hesaplanan Cronbach’s alfa degeri 0,91 olarak bulunmugtur. Olgegin
ikinci boyutu 5 maddeden olusan “Iklim Degisikligine Kayitsizlik”tir. Bu alt boyu-
tun Cronbach’s alfa degeri 0,83 olarak hesaplanmustir. Olgegin geneli igin Cronba-
ch’s alfa degeri 0,94 olarak hesaplanmistir.

Aragtirmanin nitel verilerini toplamak i¢in aragtirmacilar tarafindan yari ya-
pilandirilmig gériisme formu hazirlanmistir. Goriigme formu sorularinin hazir-
lanmas: siirecinde Biyoloji egitimi alanindaki uzmanin goriisleri alinmais, ¢alisma
grubunda yer almayan bes biyoloji 6gretmen adayina 6n uygulama yapilmais ve so-
rulara son sekli verilmistir. Gortigme sorular1 bes adet a¢ik u¢lu sorudan olugmak-
tadir. Goriigme oncesinde katilimcilara aragtirma hakkinda bilgi verilip gonilli
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onay formu imzalatilmistir. Katilimcinin goriismeyi istedigi zamanda bitirebilece-
¢i hatirlatilmigtir. Arastirmaci sorulara verilen yanitlar: not alarak gortismeyi kayit
altina almistir. Kodlamalarin i¢ tutarliligi ve giivenirligi icin Miles ve Huberman'in
(1994) A= C =+ (C + a)x100 formiilityle ifade edilen kodlayicilar arasindaki uyum
degeri kullanilmistir. Kodlayicilar arasindaki goriis birligi ve giivenirlik kat sayis1
bu arastirma 6zelinde .91 olarak bulunmugtur.

Verilerin Analizi

Aragtirma sirasinda elde edilen bulgularin ve verilerin tablolastirilmasi, arag-
tirmaci tarafindan yorumlanabilmesi ve verilerin ¢alismay: daha anlagilir kilmasi
i¢in nitel ve nicel verilerin uygun bir sekilde analiz edilmesi gerekmektedir. Aras-
tirmada 6gretmen adaylarinin iklim degisikligine yonelik farkindalik diizeyleri
hem nicel hem de nitel analiz yontemleri kullanilarak ¢oéziimlenmistir. Toplanan
nicel verilerin sonuglar1 SPSS istatistik paket programu ile analiz edilmistir. Testin
genelinden alinan puanlar incelendiginde dagilim i¢in hesaplanan ¢arpiklik katsa-
yis1 (skewness) -.621 ve basiklik katsayisi (kurtosis) .541 olarak bulunmustur. Bu
degerler +1 ve -1 degerleri arasinda oldugu i¢in testten elde edilen veriler normal
dagilim gostermektedir. Bu nedenle verilerin analizinde parametrik testler kulla-
nilmistir.

Arastirmada nitel veriler icerik analiziyle ¢oziimlenmistir. Igerik analizi
yontemi; yapilan kodlamalarla ve metin icerisindeki bazi sozciiklerin belirli
kurallara dayandirilarak daha kiicik siniflamalarla 6zetlendigi, sistemli ve
tekrarlanabilir bir tekniktir (Buytikoztirk vd., 2008). Aragtirmanin verileri
kodlanarak kategorilestirilmis, temalar olusturulmus, verilen kodlar belirli
kategorilere ve temalara goére siniflandirilmistir. Ogretmen adaylarinin kisisel
bilgilerinin korunmasi amaciyla her bir 6gretmen adayi i¢in 6lgeklerde OA1, OA2,
0A3, OA4, ..., OA90 seklinde numaralandirma yapilmistir. Olgeklerin analizi
sonucunda ulasilan kod, kategori ve temalara ait ulagilan bilgiler frekans ve yiizde
degerleriyle birlikte tablolagtirilip sayisallastirilarak bulgular icerisinde paylagil-
mugtir. Nitel verilerin ¢6ztimlemesi i¢in NVivo nitel analiz programi kullanilmuistir.
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BULGULAR VE YORUMLAR

Nicel verilere iliskin bulgular ve yorumlar

Ogretmen adaylarinin iklim degisikligine iliskin farkindaliklarinin betimsel is-
tatistikleri betimsel analiz yontemiyle belirlenmistir. Ogretmen adaylarinin iklim
degisikligine yonelik farkindalik 6lgeginden aldiklar1 puanlar dl¢egin geneline ve
alt boyutlarina ait sonuglarla birlikte Tablo 1'de sunulmustur.

Tablo 1. Ogretmen Adaylarimn Iklim Degisikligi Farkindaliklarma Iliskin Be-
timsel Istatistikler

Olgegin Boyutlart N Minimum  Maksimum X ss
Iklim degisikliginin sebepleri ve sonuglar1 90 35,00 60,00 50,51 5,04
Iklim degisikligine karg1 kayitsizlik 90 12,00 25,00 20,04 241

Iklim degisikligine yonelik 8lgegin

geneline ait farkindalik 90 47,00 82,00 70,55 6,42

Tablo 1 incelendiginde dlgegin alt boyutlarindan Iklim degisikliginin sebeple-
ri ve sonuglar: i¢in 6gretmen adaylarinin 6lcekten aldiklar: en disiik puan 35,00
ve en yitksek puan 60,00 olarak belirlenmistir. Bu boyutta 6gretmen adaylarinin
aldiklar1 puanlarin standart sapmasi 5,04 ve aritmetik ortalamalar1 50,51 olarak
hesaplanmistir. Bu alt boyutta 6gretmen adaylarinin puan ortalamalar: 5’1 Likert
tipinde diizenlenmis 6l¢egin 4 ile 5 secenekleri arasinda yer aldig1 belirlenmistir.
Bu deger, 6gretmen adaylarinin Iklim degisikliginin sebepleri ve sonuglari alt bo-
yutu i¢in farkindaliklarinin ytiksek diizeyde oldugunu ifade etmektedir. Bir diger
alt boyut olan Iklim degisikligine kars: kayitsizlik igin 6lgekten alinan en diisiik
puan 12,00 ve en yiiksek puan 25,00 olarak belirlenmistir. Bu boyutta 6gretmen
adaylarinin puanlarinin standart sapmasi 2,41 ve aritmetik ortalamasi 20,04 olarak
hesaplanmistir. Bu alt boyutta 6gretmen adaylarinin puan ortalamalar: 5’1 Likert
tipinde diizenlenmis 6l¢egin yine 4 ile 5 secenekleri arasinda yer aldig: belirlen-
mistir. Bu deger, 8gretmen adaylarinin fklim degisikligine kars: kayitsizlik alt bo-
yutu i¢in farkindaliklarinin yiiksek diizeyde oldugunu ifade etmektedir. Ogretmen
adaylarinin 6lgegin genelinde iklim degisikligine iliskin farkindalik puanlari en
diisiik 47,00 ve en yiiksek 82,00 olarak gortilmektedir. Farkindalik 6l¢eginden al-
diklar1 puanlarin ortalamasi 70,55 ve standart sapma 6,42'dir. Ogretmen adayla-
rinin aldigr puanlarin aritmetik ortalamasi incelendiginde bu ortalama 5’1i Likert
tipinde diizenlenmis 6l¢egin 4 ile 5 secenekleri arasinda yer aldig1 belirlenmistir.
Bu deger de 6gretmen adaylarinin iklim degisikligine yonelik farkindaliklarinin
olgegin geneli i¢in ayni sekilde yiiksek diizeyde oldugunu ifade etmektedir.
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Ogretmen adaylarinin iklim degisikligine yonelik farkindaliklari, cinsiyet de-
giskenine gore bagimsiz gruplar t-testi ile karsilastirilmigtir. Tablo 2'de, 6gretmen
adaylarinin iklim degisikligine iliskin farkindalik puanlarinin cinsiyete gore istatis-
tiksel olarak farklilagip farklilasmadigini gosteren analiz sonuglarina yer verilmistir.

Tablo 2. Ogretmen Adaylarimn Iklim Degisikligi Farkindaliklarimin Cinsiyete
Gére Bagimsiz Gruplar Igin t-testi ile Karsilagtirilmasina Ait Sonuglar

Olgegin Boyutlart Cinsiyet N X ss sd t P
ikli sisikligini i Kadin 76 50,42 5,06
Iklim degisikliginin sebepleri g8 393 870
ve sonulart Erkek 14 51,00 511
Iklim degisikligine kargt Kadin 76 20,02 2,42
88 -.165 .386
kayitsizlik Erkek 14 20,14 241
ikli sisiklizine iliski Kadin 76 70,44 6,33
Iklim degisikligine iliskin 38 370 385

olgegin geneline ait farkindalik Erkek 14 71,14 7,13

Tablo 2'de 6gretmen adaylarinin iklim degisikligine iliskin farkindaliklarinin
bagimsiz gruplar icin t-testiyle kargilastirilmasi sonuglar1 incelendiginde, Iklim
degisikliginin sebepleri ve sonuglari, Iklim degisikligine karsi kayitsizlik boyutlar1 ve
Olgegin genelinde erkek 6grencilerin kadin 6grencilerden daha yiiksek puan al-
malarina ragmen bu farkin istatistiki olarak anlaml bir farklilik olmadig: belir-
lenmistir [t(ss- ixiim degisikliginin sebepleri ve sonuglary= 3933 P>.05; t(ss- iklim degisikligine kars: kayitsizhik)=
-,165; P>.05; t(ss- iklim degisikligine iliskin dlcegin geneline ait farkindal)= -,370; p>.05]. Bu sonuglar,
aragtirmanin her ti¢ boyutunda da puan ortalamalarinin 6gretmen adaylarinin
cinsiyetlerine gore anlamli olarak degismedigini gostermektedir.

Ogretmen adaylariin iklim degisikligine yonelik farkindaliklari, cevre kurulu-
suna liyelik durumuna gore bagimsiz gruplar t-testi ile karsilastirilmigtir. Tablo 3’te
ogretmen adaylarinin iklim degisikligine iliskin farkindalik puanlarinin bir ¢evre
kuruluguna tiyelik durumuna gore istatistiksel olarak farklilagip farklilagsmadigini
gosteren analiz sonuglar1 sunulmaktadir.
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Tablo 3. Ogretmen Adaylarimn Iklim Degisikligi Farkindaliklarinmin Bir Cevre
Kurulusuna Uyelik Durumuna Gore Bagimsiz Gruplar Igin t-testi ile Karsilagtiril-
masina Ait Sonuglar

Cevre
Olgegin Boyutlar Ku1:‘ulu§una N X ss sd t P
Uyelik
iklim degisikliginin Uye 205123 39 oo
sebepleri ve sonuglari Uye degil 38 49,77 572 ’ ’
Iklim degisikligine karst Uye 52 20,75 1,92 8%  3.03 27
kayitsizlik Uye degil 38 1933 244 ’ '
iklim degisikligine iliskin Uye 52 71,98 5,11
olgegin geneline ait ~ 86 2,26 .019*
farkindalik Uye degil 38 69,11 6,77

*p<.05

Tablo 3’te 6gretmen adaylarinin iklim degisikligine iliskin farkindaliklarinin
gevre kurulusuna iiyelik durumlarina gore farkliliginin bagimsiz gruplar i¢in t-tes-
ti ile karsilagtirilmasina ait sonuglar incelendiginde; Iklim degisikliginin sebepleri
ve sonuglari, Iklim degisikligine karsi kayitsizlik boyutlar1 ve lgegin genelinde
cevre kurulusuna iiye olan 6gretmen adaylarinin ¢evre kurulusuna iiye olmayan
Ogretmen adaylarina gore daha yitksek puan aldiklari goriilmektedir. Bagimsiz
gruplar icin yapilan t-testi sonucunda; Iklim degisikliginin sebepleri ve sonuglari ve
Iklim degisikligine iliskin 6lgegin geneline ait farkindalik boyutlarinda ¢evre kuru-
lusuna iiye olan 6gretmen adaylar: istatistiksel olarak anlamli bir farklilik tespit
edilmistir [t(ss- idim degisikiiginin sebepleri ve sonuglary=1,40; P<.05; t(86- ikiim degisikligine iliskin Slgegin geneline
ait farkindalil=2,26; p<.05]. Iklim degisikligine karst kayitsizlik boyutunda ise ¢evre ku-
rulusuna iiye olan 6gretmen adaylarinin ¢evre kurulusuna {iye olmayan 6gretmen
adaylarina gore puanlarinin daha yiiksek olmasina ragmen istatistiksel olarak bu
farkin anlamli olmadig: belirlenmistir [t(ss. ikiim degisikiigine kars kayrsiztiy=3,03; p>.05].

Nitel verilere iliskin bulgular ve yorumlar
Ogretmen adaylariyla gerceklestirilen goriismelerin igerik analizi sonucunda,
toplam 3 tema, 8 kategori ve 124 kod elde edilmistir. Ogretmen adaylarinin goriis-

leri temalara gore tablolastirilarak sunulmustur.

Ogretmen adaylarinin iklim degisikliginin sebeplerine/nedenlerine iliskin go-
riigleri Tablo 4’te verilmistir.
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Tablo 4. Ogretmen Adaylarimin Iklim Degisikliginin Sebeplerine/Nedenlerine
[liskin Gériislerinin Frekans ve Yiizde Dagilimi

Temalar Kategoriler Kodlar Frekans %
Asr1 ve bilingsiz titketim 32 14,22
Insan kaynakl sera gazlar 30 13,33
Cevre kirliligi 27 12,00
Fosil yakatlar 22 9,77
Kiiresel 1sinma 20 8,90

Biling ve farkindalik eksikliginden

kaynakli insan davraniglari 20 830
Iklim degisikliginin . )
insan kaynakl Sanayi faaliyetleri 17 7,55
. (antropojenik) Ozon tabakasinin zarar gérmesi 13 5,79
des .H.dn.rvl. . nedenleri/sebepleri Ormanlarin tahribati 12 5,33
egisikliginin
nedenleri/ Parfiimler/Deodorantlar 9 4,00
sebepleri Ulagim faaliyetleri 9 4,00
Niifus artigt 5 2,22
Diizensiz kentlegme 5 2,22
Savaglar 3 1,33
Hatali tarim uygulamalar: 1 0,44
Toplam 225 100
iklim degisikliginin Dogal dongiiler 4 66,66
dogal kaynakl Volkanik faaliyetler 1 16,67
nedenleri/sebepleri Doga olaylar: 1 16,67
Toplam 6 100

Ogretmen adaylarinin iklim degisikliginin nedenlerine iliskin gériigleri iki ka-
tegori icermektedir. Bu kategoriler; “Tklim degisikliginin insan kaynakli (antropo-
jenik) nedenleri/sebepleri (f=225) ve “Iklim degisikliginin dogal kaynakh nedenleri/
sebepleri (£=6) seklindedir.

[k kategori olarak belirlenen Iklim degisikliginin insan kaynakli (antropo-
jenik) nedenleri/sebepleri kategorisinde 6gretmen adaylarmin vermis olduklar:
cevaplardan toplam 15 kod belirlenmistir. Ogretmen adaylar: iklim degisikligi-
nin nedenlerine iliskin en yiiksek frekansta; “Agiri/bilingsiz titketim (f=32)” “In-
san kaynakli sera gazlar1 (f=30)” ve “Cevre kirliligi (f=27) cevaplarini vermisler-
dir. Iklim degisikliginin dogal kaynakh nedenleri/sebepleri kategorisinde 6gretmen
adaylarinin goriislerinden toplamda 6 kod elde edilmis olup, en yiiksek frekansta
“Dogal dongiiler” (f=4) goriisiinii belirttikleri goriilmektedir.
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Ogretmen adaylarmin iklim degisikliginin etkilerine/sonuglarina iliskin goriis-
leri Tablo 5’te verilmistir.

Tablo 5. Ogretmen Adaylarinin Iklim Degisikliginin Etkilerine/Sonuglarina Ilis-
kin Goriislerinin Frekans ve Yiizde Dagilim

Temalar Kategoriler Kodlar Frekans %

Mevsimlerin degisimi 33 18,43

Dogal dengelerin bozulmas: 24 13,40

Buzullarin erimesi 18 10,05

5 Afetler 17 9,49

% Kuraklik ve ¢ollesme 17 9,49

g‘ Ekstrem hava olaylar1 13 7,26

Er o Ortalama sicakliklarin yiikselmesi 10 5,58

§° T;* Orman yanginlarinin artigt 10 5,58

E % Dogal kaynaklarin zarar gormesi 8 4,46

%O - Biyogesitliligin azalmasi 8 4,46

B ;g“’,; Ekosistemlerin bozulmast 6 3,35
%:‘; E Su kaynaklarinin tiikenmesi 4 2,23
g = Hava kirliligi 4 2,23
% Deniz seviyesinin yiikselmesi 3 1,67
§ Toprak verimliliginin azalmasi 3 1,67
; Denizlerin asitlesmesi 1 0,55
;Eo Toplam 179 100
% Yagam alanlarinin zarar gérmesi 41 23,29
%ﬂ Canlilarin neslinin titkenmesi 25 14,20
é E; Besin bulmada yasanan zorluklar 18 10,22
- % Canlilarin neslinin titkenme tehlikesi altina girmesi 17 9,65
E; Canlilarin hayatini kaybetmesi 15 8,52

Té; % Canlilarin zarar gérmesi 15 8,52

g g Canlilarin uyum/adaptasyon yeteneginde azalmalar 10 5,68

%O § Canlilarin yasam alanlarmin degismesi ve gogler 9 511

,;é:)z Madde ve enerji dongiilerinin bozulmast 7 3,97

E Canlilarin yagaminin tehlikeye girmesi 6 3,40

IS Susuzluk 6 3,40

Canlilarin tiremelerinde zorluklar 4 2,27

Rekabetin artigt 3 1,70

Toplam 176 100
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- Saglik problemleri ve hastaliklar 25 20,83

% Ekonomik kayiplar 13 10,83

§ Kitliklar 13 10,83

- ; Can ve mal kayiplar1 11 9,16

% jE Yasam kalitesinde azalmalar 10 8,33
é % Temiz su kaynagina ulagmadaki zorluklar 7 5,83

§ :§ Gogler 6 4,99
§ % Tarimsal verimlilikte azalmalar 6 4,99
:5) g Kaynaklara ulagmadaki zorluklar 5 4,16
ED % Sosyal yagantinin kisitlanmast 4 3,33
f, £ Su ve verimli topraklar i¢in savaglar 4 3,33
%D go Giinliik yagam aktivitelerindeki degisimler 4 3,33
':% % Issizlikte artis 3 2,49
a :éo Psikolojik bozulmalar 3 2,49
é Yasam sartlarinin zorlagmasi 3 2,49

- Toplumsal bozulmalar 3 2,49

Toplam 120 100

Ogretmen adaylarinin “Iklim degisikliginin etkileri/sonuglari” temast ii¢ kate-
gori icermektedir. Bu kategoriler; “Iklim degisikliginin dogal cevreye etkileri ve so-
nuglart (f=179)”, “Iklim degisikliginin canlilara etkileri ve sonuglar: (f=176)” ve “Ik-
lim degisikliginin insanlara ve toplumlara etkileri ve sonuglari (f=120) seklindedir.

Birinci kategori olan “Tklim degisikliginin dogaya etkileri ve sonuglar:” kategori-
sinde 6gretmen adaylari1 en fazla; “Mevsimlerin degisimi (f=33), “Dogal dengelerin
bozulmasi (f=24) cevaplarini vermislerdir.

Ikinci kategori olan “Iklim degisikliginin canlilara etkileri/sonuglari” kategori-
sinde 6gretmen adaylar1 en fazla; “Yagam alanlarinin zarar gérmesi (f=41)”, “Can-

lilarin neslinin titkenmesi (f=25)”, “Besin bulmada yasanan zorluklar (f=18) cevap-
larini vermislerdir.

Ugtincii kategori olan “Iklim degisikliginin insanlara ve toplumlara etkileri/
sonuglar1” kategorisinde 6gretmen adaylar1 en fazla; “Saglik problemleri ve hasta-
liklar (f=25)”, “Ekonomik kayiplar (f=13)”, “Kitliklar (f=13)”, “Can ve mal kayiplar1
(f=11)” ve “Yagam kalitesindeki azalmalar (f=10) seklinde goriislerini belirtmis-
lerdir.

Ogretmen adaylarinin iklim degisikligine yonelik davranislarina iliskin goriis-
leri Tablo 6da verilmistir.
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Tablo 6. Ogretmen Adaylarimin Iklim Degisikligine Yénelik Davramslarina
Iliskin Frekans ve Yiizde Dagilimi

Tema Kategoriler Kodlar Frekans %

Kaygi ve endise 24 40,67

Umutsuzluk 9 15,25

iklim Huzursuzluk 8 13,55
degisikliginin Korku 7 11,86

hissettirdikleri/

Duyugsal Hassasiyet 4 6,77
davraniglar Umursamazlik 4 6,77

Uzgiin olma 2 3,38

Umutlu olma 1 1,69

Toplam 59 100
Gereksiz tiiketimden kaginma 42 22,70
Toplu tagimayu tercih etme 39 21,08
Cevreyi koruma 33 17.83
'% Parfiim ve deodorant kulllanimina dikkat etme 23 12,43
§ G;i;iil:n}i;':fa Geri doniistim yapmak 20 10,81
z Insanlari bilgilendirme 11 5,94
:g Plastik kullanimin1 azaltma 9 4,86
aZ Herhangi bir faaliyette bulunmama 7 3,78
%ﬁ Agaglandirma galismalarina katilma 1 0,54
;E‘”,; Toplam 185 100
é Derslerde 6grencileri bilgilendirme 37 26,42
é Ogrencileri bilinglendirme 32 22,85
Ogrencilerle proje ¢alismalari planlama ve 21 14,99

uygulama

Cevre egitimi i¢in etkinlikler planlama 18 12,85

Seminerler ve konferanslar diizenleme 8 5,71

Mesleki Siirdirilebilir projelere ve egitimlere katilma 7 4,99

davraniglar Ogrenci velilerini bilgilendirme 5 3,57

Saha gezileri diizenleme 3 2,14

Animasyon ve simiilasyonlardan yararlanma 2 1,42

Model davraniglarda bulunma 2 1,42

Konuya yonelik performans gorevleri verme 2 1,42

Cevresel organizasyonlara katilma 2 1,42

Ogrencilerle agaglandirma galigmalari yapma 1 0,71

Toplam 140 100
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Ogretmen adaylarmin “Iklim degisikligine yonelik davranislar” temast ii¢ ka-
tegori icermektedir. Bu kategoriler; “Hissettikleri duygular/Duyussal davranislar
(f=59)”, “Giinliik hayata yansimalar: (f=185)” ve “Mesleki davramslar (f=140) sek-
lindedir.

Birinci kategori olan “Hissettikleri duygular/Duyussal davranislar” kategorisi
icerisinde 6gretmen adaylar1 en fazla; “Kaygi/endise (f=24)”, “Umutsuzluk (f=9)”,
“Huzursuzluk (f=8)”, “Korku (f=7)” duygularini hissettikleri cevaplarini vermis-
lerdir.

Ikinci kategori olan “Giinliik hayata yansimalari” kategorisi igerisinde gret-
men adaylari en fazla; “Gereksiz tiketimden kaginma (f=42)”, “Toplu tagima arag-
larin: tercih etme (£=39)”, “Cevreyi koruma (f=33)”, Parfiim ve deodorant kulllan:-

mina dikkat etme (f=23)”, “Geri doniigiim yapma (f=20)” cevaplarini vermiglerdir.

Ugtincii kategori olan “Mesleki davramislar” kategorisi igerisinde 6gretmen
adaylar1 en fazla; “Derslerde 6grencileri bilgilendirme (f=37)", “Ogrencileri biling-
lendirme (f=32)", “Ogrencilerle proje calismalar1 planlama ve uygulama (f=21)",
“Cevre egitimi i¢in etkinlikler planlama (f=18)” seklinde goriislerini belirtmislerdir.

SONUC VE TARTISMA

Bu arastirmada biyoloji 6gretmen adaylarinin iklim degisikligine yonelik far-
kindaliklar: aragtirilmistir. Aragtirmanin sonug ve tartigma boliimi; “nicel verilere
iliskin sonug ve tartisma’, “nitel verilere iliskin sonug ve tartigma” ve son olarak “ni-
cel ve nitel verilerin karsilastirilmasi” olmak {izere {i¢ ana boliimde ele alinmistir.

Nicel verilere iliskin sonuclar ve tartisma

Arastirmanin ana problemi olan “Ogretmen adaylarinin iklim degisikligine yo-
nelik farkindaliklar1 nasildir?” sorusuna iligkin aragtirma sonuglari incelendiginde,
ogretmen adaylarinin “Iklim degisikliginin sebepleri ve sonuglar1” alt boyutundaki
puan ortalamalari 50,51; Iklim degisikligine kars1 kayitsizlik alt boyutundaki puan
ortalamalar1 20,04 ve olgegin geneli i¢in puan ortalamalar1 70,55 olarak bulun-
mustur. Elde edilen sonuglara gore 6lgegin tiim boyutlarinda 6gretmen adaylarinin
iklim degisikligine yonelik farkindaliklarinin yiiksek diizeyde oldugu tespit edil-
mistir. Bu ¢alismanin bulgularia benzer sekilde Selek (2023), iniversite grenci-
lerinin iklim degisikligine yonelik farkindaliklarinin yiiksek diizeyde oldugu belir-
lenmistir. Karag6z (2023), fen bilimleri 6gretmen adaylarinimn iklim degisikliginin
fiziksel sonuglar1 konusunda yiiksek farkindalik sahibi olduklari sonucuna ulag-
mustir. Alan yazininda farkl diizeydeki katilimcilarin iklim degisikligi farkindalik
diizeylerinin yiiksek olduguna iliskin ¢ok sayida arastirma sonuglarina rastlanmig
olup (Aydin, 2017; Karabulut, 2023; Karagdz, 2023; Ogunsola vd., 2018; Sen &
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Ozer, 2018; Tetik & Acun, 2015), arastirma sonuglar1 elde edilen bulgularla pa-
ralellik gostermektedir Bu ¢aligmada belirlenen yiiksek farkindalik diizeylerinin,
Ogretmen adaylarinin lisans programindaki ders ici ve ders dis1 aktivitelerinden
kaynaklandig distiiniilmektedir.

Ogretmen adaylarinin cinsiyete gore iklim degisikligi farkindalik diizeyleri in-
celendiginde, 6lgegin tiim boyutlarinda erkek 6gretmen adaylarinin kadin 6gret-
men adaylarindan daha yiiksek puan aldiklari, ancak bu farkin istatistiki olarak
anlamli diizeyde olmadig1 sonucuna ulagilmistir. Arastirmanin bulgularina ben-
zer sekilde Ay ve Erik (2020), iniversite 6grencileriyle yapmis olduklar ¢alismada
cinsiyete gore bilgi, alg1 ve farkindalik diizeylerinin anlamli bir diizeyde farklilas-
madig1 sonucuna ulagmiglardir. Alan yazininda bu ¢aligmanin bulgularina benzer
sekilde cinsiyet degiskenine gore anlaml diizeyde farklilagmanin olmadig: diger
aragtirma sonuglarina da rastlanmistir (Akdogan, 2023; Aksan & Celikler, 2015;
Aydin, 2017; Aydin, 2014; Bilgi, 2021; Camlidag, 2024; Demir, 2024; Derman vd.,
2013; Eroglu & Aydogdu, 2016; Selek, 2023; Timer vd., 2024; Yayar, Kaplan & S$im-
sek, 2014). Bu ¢alismanin bulgularinin aksine alan yazininda kadin katilimecilarin
farkindaliklarinin erkek katilimcilarin farkindaliklarindan daha ytiksek oldugunu
bildiren aragtirma sonuglarina da bulunmaktadir (Akbulut & Kaya, 2020; Ergin
vd., 2017; Kazazoglu & Erkal, 2022). Ancak kiigiik yas gruplarindaki kiz ¢ocuk-
larinda ¢evre duyarliliginin erkek 6grencilere oranla daha yiiksek olduguna dair
¢alismalar bulunsa da genel anlamda bu duyarlilik egitim seviyesi arttikca esitlen-
mektedir (Gokmen, 2021). Bu ¢alismada ulagilan kadin ve erkek 6gretmen aday-
larindaki ytiksek farkindaligin, 6gretmen adaylarimin konuya iligkin olarak benzer
egitim stireclerine sahip olmalarindan kaynaklandig: distintilmektedir.

Ogretmen adaylarinin iklim degisikligi farkindalik diizeylerinin cevre ile ilgili
bir organizasyona iiye olma durumuna gore farklilasip farklilasmadig: incelendi-
ginde dlgegin tiim boyutlarinda gevre kurulusuna iiye olan 6gretmen adaylarinin
tiye olmayan 6gretmen adaylarina gore farkindalik puan ortalamalarinin daha
yitksek oldugu belirlenmistir. Ayrica Iklim degisikliginin sebepleri ve sonuglart
boyutu ve dl¢egin genelinde ¢evre kurulusuna iiye olan 6gretmen adaylari lehine
istatistiksel olarak anlamli bir farklilik tespit edilmistir. Kazazoglu ve Erkal (2022)
yapmis olduklar: arastirmada, en az bir gevre kurulusuna iiye olan 6grencilerin
farkindalik diizeylerinin iiye olmayan 6grencilere gére anlamli diizeyde farklilik
gosterdigi tespit etmiglerdir. Alan yazininda farkli arastirma gruplariyla yapilan
calismalarda da gevre kurulusuna iiye olan katilimcilarin yiiksek farkindalik ve
davranig puanlari aldiklar belirlenmistir (Ozdemir vd., 2004; Rudge, 2021). Cevre
sorunlarinin farkinda olan ve gevre bilinci olan Kisiler ¢evre kuruluglarina tiye olup
cevre adina yararl faaliyetlerde bulunma egilimindedirler. Cevre kuruluslarinin
yiriittiigli dogrudan yasanti yoluyla kazandirilan, etkilesimli ve uygulamali gev-
re dostu etkinlikler kisilerde ¢evre farkindaligini artiracaktir. Dolayisiyla kisilerde
cevre farkindalig1 bulundugunda gevre orgiitlerine tiyelik egiliminin arttig1 ve gev-
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re Orgiitlerine iiyelik sayesinde de ¢evre farkindaliginin gii¢lendigi diistintilmek-
tedir. Bu kargilikli etkilesimin farkindaligin artmasina katki sagladigi sdylenebilir.

Nitel verilere iliskin sonuclar ve tartisma

Ogretmen adaylarinin iklim degisikliginin nedenlerine iliskin goriisleri ince-
lendiginde, biiyiik kismi iklim degisikliginin insan kaynakli (antropojenik) oldu-
gunu belirtmistir. Calismanin bulgularina benzer sekilde Karakaya Aytin ve Akan-
sel (2023) aragtirmalarinda, éiniversite 6grencilerin iklim degisikligine neden olan
faktorlerin en ¢ok; bilingsiz insan faaliyetleri, hava kirliligi, fosil yakit tiiketimi,
sera gazi salimlarindaki artis ve sanayi faaliyetleri oldugunu disiindiiklerini be-
lirlemislerdir. Giiloglu ve Bulut (2016), tiniversite 6grencilerin iklim degisikligi-
nin nedenleri olarak insan aktiviteleri, sanayilesme, ormanlarin yok edilmesi, hizli
niifus artis1 ve fosil yakitlarin titketimi oldugunu diisiindiiklerini belirlemislerdir.
Benzer sekilde Aksan ve Celikler (2015), Arslan ve Zengin (2019), Atik ve Dogan
(2019), Aydin (2017), Emecen ve Erdem (2022), Ergin vd. (2017), Giilsoy ve Kork-
maz (2020), Eroglu ve Aydogdu (2016), Kilicoglu ve Yilmaz (2021), Koca (2019),
Mahanoglu (2019), Ogunsola vd., (2018), Ozcan ve Demirel (2019), Sever (2013),
Sen ve Ozer (2018), Uzun (2021), Yildirim ve Utkugiin (2023) yapmis olduklar
caligmalarda iklim degisikliginin nedenleri olarak katilimcilarin insan kaynakli
faaliyetlere degindiklerini belirlenmistir. Diinyada iklimlerin zamanla degismesi
dogal siire¢ i¢inde ger¢eklesen bir olgu olsa da iklimlerdeki bu degisimlerin yalniz-
ca dogal faktorlerden kaynaklanmadig: ve son yillarda gergeklesen iklim degisik-
liklerinin baslica nedeninin insan kaynakl faaliyetler oldugu bilinmektedir (IPCC,
2023). Sonuglardan ulasildig: tizere 6gretmen adaylari iklim degisikligi sorununun
baslica nedeninin insan kaynakl faaliyetler oldugunu diistinmektedir. Bu durum
ogretmen adaylarinin iklim degisikliginin nedenleri hakkinda farkindalik diizey-
lerinin yiiksek oldugunu gostermektedir.

Ogretmen adaylarinin iklim degisikliginin etkilerine ve sonuglarina iligkin go-
rigleri incelendiginde, iklim degisikliginin dogal cevreye, canlilara, insanlara ve
toplumlara olmak tizere sorunun etkilerine ve sonuglarina iligkin goriislerini be-
lirttikleri goriilmektedir. Aydin (2017), Aydin (2014), Atik ve Dogan (2018), Erog-
lu ve Aydogdu (2016), Giirgér (2009), Kahraman vd. (2008), Karakaya vd., (2023),
Mahanoglu (2019), Steentjes vd. (2017), Uzun (2021), Sen ve Ozer (2018), Tetik ve
Acun (2015), Yildirim ve Utkugiin (2023) c¢esitli 6grenim diizeylerinden katilim-
cilarla yapmis olduklar: aragtirmalarinda en sik verilen cevaplar arasinda aragtirma
sonuglarina benzer sekilde “mevsimlerde degisimlerin ve kaymalarin olmas:”, “do-
gal dengelerin bozulmasr”, “buzullarin erimesi” cevaplarinin siklikla tekrarlandig
sonucuna ulagmiglardir. Kiresel 1sinma ve iklim degisikligi olaylari son yillarda
insanlarin biiyiik ¢ogunlugu tarafindan hissedilir duruma gelmistir. Ornegin 6n-
ceden yalnizca genellikle ilkbaharda meydana gelen asir1 gok giiriiltiilii saganaklar
seklindeki kirkikindi yagmurlari, giinimiizde yaz mevsiminin haziran ayina kadar
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goriilmektedir. Kar ortiilerinin olmas: gereken zamandan daha erken kalkmasi,
son donemlerde yaz mevsimlerinin daha sicak ve kurak ge¢mesi, kis mevsimleri-
nin beklenenden daha iliman ve az yagish gegmesi gibi durumlar insanlara mev-
simlerde diizensizliklerin ve kaymalarin oldugunu bariz olarak hissettirmektedir
(Giilsoy & Korkmaz, 2020; Sen vd., 2013). Dolayisiyla bu ve benzeri son yillarda
dogrudan hissedilen etkiler, 6gretmen adaylarinin dogaya yonelik algilarinda en
cok “mevsimlerin degismesi” cevabini vermelerinde etkili olmus olabilir. Ogret-
men adaylarinin ‘Dogal dengelerin bozulmasi’ yanitini vermelerinde, dogrudan
deneyimledikleri stireglerin yani sira Biyoloji biliminin inceleme alanina giren
doga olaylar1 ve canlilarla ilgili aldiklar1 derslerde bu konulara sik¢a deginilmesi-
nin etkili olmus olabilecegi disiiniilmektedir.

Ogretmen adaylarinin iklim degisikliginin canlilara etkilerine ve sonuglarina
yonelik goriislerinde biyogesitliligi etkileyen faktorlere 6nemli 6lgiide deginmis-
lerdir. Doga kendi i¢cinde bir denge hali gostermektedir. Bir canlinin miktarindaki
artis ve azalislar diger canlilarin da yagamini olumsuz etkileyebilmektedir. Tiirlerin
sayisindaki bu artislar ve azaliglar var olan dogal dengeyi bozmaktadur. Iklimlerin
degismesinin tetikledigi orman yanginlari, seller, kurakliklar gibi asir1 doga olay-
lar1 canlilarin yagam alanlarini ve ekosistemleri tahrip etmektedir. Canlilar belirli
sicaklik degerlerinde yasamini siirdiirmeye adapte olmuslardir. Bu sicaklik deger-
lerindeki artislar veya azaliglar onlarin yagamini siirdiirmelerini ve tireme faaliyet-
lerini zorlagtiracak bir durumdur. Canlilar, hem yasam alanlarinin kaybedilmesi
hem de uyum sagladiklari stabil sicaklik araliklarinin bozulmasi nedeniyle zarar
gormekte ve nesilleri tiikenme tehlikesiyle karsi karsiya kalmaktadir (Campbell,
2022; Korkmaz, 2024). Ogretmen adaylarinin lisans programi derslerinde 6gren-
mis olduklar: bilgiler ve bu bilgilerini iklim degisiklikleriyle bagdastirma durum-
lar1 iklim degisikliginin canlilara olan etkisi ve sonuglarinda gogunlukla “Yagam
alanlarinin zarar gormesi/yok olmasi” veya “Canlilarin nesillerinin tiikkenmesi”
gibi cevaplarin sik verilmesine sebep olmus olabilir. Ayrica medya unsurlarindan
yasam alani olan buzullarin eridigi ve orada yasayan canlilarin zarar gordagt gibi
unsurlara siklikla rastlamis olmalar1 vermis olduklar1 bu cevaplarda etkili olmusg
olabilir.

Ogretmen adaylarinin iklim degisikliginin insanlara ve toplumlara etkileri/so-
nuglarina yonelik goriislerinde 6nemli sosyal ve ekonomik sorunlara isaret etmis-
lerdir. Aydin (2017), Eroglu ve Aydogdu (2016), Biger ve Vaizoglu (2015), Derman
vd. (2013) yapmus olduklar: ¢alismalarda galisgmamiza paralel sekilde katilimcila-
rin ¢ogunlukla “hastaliklarin ve saglik problemlerinin artacagr” yoniinde gorisle-
rinin ve diisiincelerinin oldugunu belirlemislerdir. Diinya Saglik Orgiiti (WHO)
en riskli saglik problemlerinin birincil kaynaginin iklim degisikligi oldugunu be-
lirtmektedir. Iklimlerin degismesiyle meydana gelen asir1 hava olaylar1 ve yasanan
afetler; insanlarda can ve mal kayiplarina, ekonomik zararlara, saglik problemle-
rine ve yasam kalitesinin azalmasina sebep olmaktadir. Iklimde meydana gelen
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degisimlerin insan sagligina dogrudan etkilerinin yaninda dolayli olarak etkileri
de bulunmaktadir. Tarim ve sanayi faaliyetlerinde suyun 6nemi disiiniildiigiinde,
azalan su kaynaklar1 beraberinde kitliklar1 da getirecektir. Ayrica iklim degisikli-
¢i kaynakli bulasici ve salgin hastaliklarin oraninda artiglar olup bunlar hizla ya-
yilmakta ve insanlarda 6liimlere neden olmaktadir (Costello vd., 2009; Olgun &
Kantarli, 2020). Ayrica sektor bazinda da hayvancilik, gida, enerji, saglik ve turizm
gibi alanlar iklim degisikliginden énemli 6l¢iide etkilenmektedir (flgiiz, 2022). Bu
sektorlerin olumsuz etkilenmesi ekonomilerin de zarar gérmesi ve olumsuz etki-
lenmesi demektir. Ayrica 6gretmen adaylarinin; “gogler”, “issizlik’, ve “toplumsal
huzursuzluklar ve bozulmalar” gibi sosyal etkilere de deginmis olmasi bu ¢alisma
adina degerlidir. Ogretmen adaylarinin iklim degisikliginin insanlara ve toplumlar
tizerindeki etkilerine genis acidan bakabilmeleri, onlarin farkindalik diizeylerinin
yiiksek oldugunu gostermektedir.

Ogretmen adaylari, iklim degisikligine yonelik olumsuz duygulara sahiptir.
Calismanin bulgularina benzer bir sekilde Uzun (2021) {iniversite 6grencilerinin
iklim degisikligi kaynakli ¢ok fazla endise duyduklarini, etkilerinin giderek artti-
g1 distindiiklerini ve engellemek icin alinan 6nlemleri yetersiz bulduklarini be-
lirlemistir. iklim degisikligi; meydana getirdigi olumsuz etkileriyle dogrudan veya
dolayli olarak dogadaki yasami, insanligi, yasam kosullarini tehdit etmekte olan
ve tehdit edecek olan bir unsurdur. iklim degisikligi kaynakli yikic1 sonuglarin ya-
sanmasi bu sorunun insanlig1 giderek daha fazla tehdit etmesine ve gelecekteki ya-
sam hakkinda kaygi, endise, korku gibi duygular1 hissetmelerine sebep olmaktadir.
Dolayisiyla 6gretmen adaylarinin hissettikleri bu duygular, iklim degisikliginin
sonuglar1 ve gelecekte meydana getirecegi olumsuz olaylar hakkinda farkindaliga
sahip olmalariyla agiklanabilir.

Ogretmen adaylar1 iklim degisikligiyle miicadele etme konusunda giinliik ha-
yata yansittiklar: davranislar: da ifade etmislerdir. Elde edilen bulgulara benzer se-
kilde Yildirim ve Utkugiin (2023) lise 6grencilerinin iklim degisikliginin etkilerini
azaltmaya yonelik en ¢ok; gevreyi temiz tutmak, dogay1 korumak, enerji tasarrufu
yapmak, ¢evre dostu iiriinler satin almak, toplu tasima araglarini tercih etmek ve
geri doniistimlii iirtinler kullanmak davranislarini gergeklestirdiklerini belirlemis-
lerdir. Kiiresel giindemin yeni hedefleri olarak Birlesmis Milletler (BM) tarafindan
belirtilen ve tilkelerin kalkinmasi i¢in planlar1 ve programlar: dizayn eden Siirdii-
rillebilir Kalkinma Hedefleri (SKH), 2030 yilina kadar 17 temel amag belirlemis-
tir. Bunlara gore siirdiiriilebilirlik kalkinmanin merkezinde yer almaktadir. Dogal
kaynaklarin ve enerjinin siirdiiriilebilir kullanilmasi, enerjinin ve kaynaklarin israf
edilmemesi, tasarruf yapmak, ¢evreyi korumak, bilingli davraniglarda bulunmak
ve iklim degisikliginin bilincinde olmak Siirdiiriilebilir Kalkinma Hedefleri'nin te-
melini olusturmaktadir. Bu davraniglar hem insanlarin yagamini saglikli bir sekilde
stirdiirebilmesi hem de diinyanin ve ekosistemin gelecekte var olabilmesi i¢in ¢ok
onemlidir. Ogretmen adaylarinin cevaplarinda; su, besin, elektrik gibi kaynaklar-
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da tasarruf yaptiklarini belirterek “Asir1 titketimden ve israftan kaginma”; cevreye
salinan karbondioksit miktarinin azaltilmasi, karbon ayak izinin kii¢tiltiilmesi i¢in
“Toplu tagima araglarinin tercih edilmesi”; gevreye yonelik bilingli davraniglarda
bulunduklarin belirterek “Cevreyi korumak ve kirletmemek; bir sera gazi olan
kloroflorokarbon (CFC) salimini yavaglatmak i¢in “Parfiim ve deodorant kullani-
mina dikkat edilmesi”; atiklar1 kurallarina uygun ayristirmaya calistiklarini ve geri
doniisimii 6nemsediklerini belirterek “Geri doniisiim faaliyetleri” gibi davranis-
larda siklikla bulunduklari belirlenmistir. “Iklim Eylemi” ve “Siirdiiriilebilirlik” he-
defleri dogrultusunda bilgi, biling ve farkindalik seviyesi arttik¢a bunlarin istendik
davranislara doniigme ihtimali de artmaktadir.

Ogretmen adaylari, iklim degisikligiyle miicadele etme konusundaki mesleki
siireglerinde gesitli planlamalar yapmaktadir. Ogretmen adaylarinin biiyiik ¢o-
gunlugu meslek hayatlarinda kullanacaklar: iklim degisikligi bilgileriyle ve 6gre-
tim programlarindaki kapsamiyla 6grencilerini bilgilendirmek ve bilinglendirmek
istediklerini belirtmiglerdir. Ogrencilere bilgi aktariminin yaninda onlarla ¢evre
etkinlikleri yapmak ve projeler tasarlamak, onlarin bu konuyu daha fazla benim-
semesine, konuyu direkt olarak birincil gézlem kaynaklarindan gézlemlemeleri-
ne; gevre okuryazarliklarinin, bilgi, biling diizeyinin ve duyarlilik seviyelerinin,
kalic1 6grenmelerin daha fazla artmasina katkida bulunacaktir. Bu yiizden 6gret-
men adaylarinin siklikla verilen cevaplardan olan; “Ogrencilerle proje ¢aligmalari
planlama ve uygulama” ve “Cevre egitimi icin etkinlikler planlama” davranislari-

»

nin yaninda “Saha gezileri diizenleme”, “Animasyon ve simiilasyon gosterilerinden
yararlanma’, “Performans gorevleri verme” ve “Ogrencilerle agaglandirma calis-
malar1 yapmak” gibi 6grencileri siirecin igine dahil eden aktif yasant: gerektiren
davranislar: meslek hayatinda yapmak istemeleri bu ¢alisma adina énemlidir. Elde
edilen sonuglar cercevesinde 6gretmen adaylarinin iklim degisikligine yonelik far-
kindaliklarinin yiiksek diizeyde oldugu ve mesleki faaliyetlerinde konuya iliskin
projeler ve etkinlikler yapmak istedikleri belirlenmistir. Ancak 6gretmen adaylar:

tarafindan spesifik olarak bir proje ve etkinlik girisimi belirtilmemistir.

Nitel verilerle nicel verilerin karsilastirilmasina/bagdastirilmasina iliskin
sonuclar ve tartisma

Arastirmada son olarak nicel bulgularla nitel bulgularin tutarlilig karsilasti-
rilmali olarak bagdagtirilip tartigilacaktir. Ornegin iklim degisikliginin nedenleri
noktasinda farkindalik 6lgegindeki maddelere iliskin farkindalik diizeyi incelendi-
ginde; “Giintimiizde yasanan iklim degisikliginin dogal siiregteki iklim degisikli-
ginden farki insan etkisiyle gerceklesmesi oldugunun farkindayim” maddesine 6g-
retmen adaylarinin bityiik bir ¢ogunlugu “Katiliyorum” ve “Kesinlikle Katiliyorum”
segeneklerini isaretlemislerdir. Dolayisiyla 6gretmen adaylarinin iklim degisikligi-
nin nedenlerinin insan kaynakli olduguna dair farkindaliklar: farkindalik 6lgegine
gore yiiksektir. Goriigme sorularina verilen yanitlara gore 6gretmen adaylary; iklim
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degisikliginin ana nedenlerinin dogal nedenlerden degil insan kaynakli (antropo-
jenik) nedenlerden oldugunu diisiinmektedirler. Bu nedenlerde siklikla; insanlarin
agir1 ve bilingsiz tiiketim yapmasi, insan kaynakli salinmasi artan sera gazi emis-
yonlari, insanlarin ¢evreyi kirletmesi ve fosil yakit kullanimi gibi insan kaynakl
nedenleri siralamiglardir. Hitkiimetlerarasi {klim Degisikligi Paneli (IPCC); iklim
degisikliginin diinyayi tehdit eden bir durum oldugunu ve baslica sebebinin insan
temelli faktorlerden kaynaklandigini raporlamaktadir (IPCC, 2023). Dolayisiyla
aragtirmanin nitel verilerine gore de 6gretmen adaylarinin farkindalik diizeyleri
yiiksek oldugu goriilmektedir. Nicel verilerin elde edilen farkindalik 6l¢egi puan
ortalamalariyla nitel verilerin elde edildigi goriisme sorularina verilen yanitlar kar-
silagtirildiginda bu bulgularin birbiriyle tutarli oldugu belirlenmistir. Benzer tutar-
liliklar iklim degisikliginin etkileri, sonuglary, iklim degisikligine yonelik duygu ve
davranislar noktalarinda da belirlenmistir. Bu sonuglar ¢ercevesinde, aragtirmadan
elde edilen nicel verilerle nitel verilerin ortiistiigii goriilmektedir.

Oneriler

o Bu calisma bir devlet Giniversitesinde 6grenim gérmekte olan biyoloji 6gret-
men adaylariyla gerceklestirilmistir. Cevre sorunlar1 hakkindaki bilgilere her
branstaki 6gretim programlarinda yer verilerek disiplinleraras: bir 6gretim
gerceklestirilmesi gerekmektedir. Bu yiizden farklr {iniversite ve branslarda
6grenim goéren 6gretmen adaylariyla; iklim degisikligi ve diger cevre sorun-
lart hakkinda bilissel bilgilerinin, tutumlarmin, algilarinin, farkindalik di-
zeylerinin, davraniglarinin ve endise/kaygi/ekoanksiyete gibi duygularinin
sebepleriyle birlikte belirlenmesine yonelik arastirmalar gerceklestirilebilir.

+ Ogretmen adaylar1 mesleki siireglerinde konuya iligkin arastirmalar yapmak
ve projeler gerceklestirmek istediklerini belirtmislerdir. Ancak bu goriisleri
6zgiin sekilde bir duruma odaklanmayip heniiz olgunlasmamus ve gelismeye
acik durumdadir. Bu noktada 6gretmen adaylarinin hizmet dncesi dénemle-
rinde, yiiksek farkindaliklarini eyleme gegirecek tasarim ve uygulama odakl
egitimler verilmesi ve projeler gelistirmelerinin desteklenmesi faydali olacaktir.
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Makalenin yazarlari arasinda, ¢alisma kapsaminda herhangi bir kisisel ve finan-
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BIOLOGY TEACHER CANDIDATES' AWARENESS OF CLIMATE
CHANGE: A CONVERGENT PARALLEL MIXED METHODS STUDY

ABSTRACT

Today, climate change has become one of the most significant environmental
problems, with its far-reaching effects that know no borders and its presence in
nearly every aspect of life. Determining the awareness levels of preservice teachers,
who will equip students with knowledge and skills related to climate change in the
near future, will make an important contribution to raising public awareness. This
study aims to determine the awareness levels of preservice teachers regarding cli-
mate change. In addition, the study aims to deeply examine the preservice teachers'
awareness by analyzing their opinions on the causes, effects, and consequences of
climate change, as well as the behaviors they plan to implement in their daily lives
and professional careers. The data in the study were collected using a mixed-met-
hods approach that included both quantitative and qualitative data. A descriptive
survey model was employed for the quantitative data, while a phenomenological
design was utilized for the qualitative data. The study group was determined th-
rough a convenience sampling method. It consisted of 90 preservice biology teac-
hers studying in the Department of Biology Education at a faculty of education in
Ankara. The quantitative data were collected using the Climate Change Awareness
Scale developed by Génen, Deveci, and Aydede (2023). The reliability coefficient
of the scale used in this study was 0.94. The qualitative data were collected th-
rough a semi-structured interview form developed by the researchers. According
to the study's results, it was found that the preservice teachers had a high level
of awareness regarding climate change. Among the causes of climate change, the
preservice teachers mentioned excessive and unconscious consumption, as well as
greenhouse gas emissions. Among the consequences, they cited seasonal changes,
disruption of the natural balance, and damage to living spaces. It was emphasized
that they felt anxious and worried about climate change and that they frequently
exhibited environmentally friendly behaviors in their daily lives, such as avoiding
unnecessary consumption, conserving resources, and using public transportation.
In their professional lives, preservice teachers stated that, in addition to informing
and raising awareness among their students, they planned to carry out various ac-
tivities and project-based work with them. In line with the study's findings, it is
recommended that design- and practice-oriented experiential training, as well as
exemplary projects aimed at enhancing environmental awareness, be implemented
to ensure that high levels of climate change awareness can be effectively translated
into action.

Keywords: Climate Change, Preservice Teachers, Biology Education, Awareness.
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Biyoloji Ogretmen Adaylarinin iklim Degisikligine Yonelik Farkindaliklari...

BiYOLOJi OGRETMEN ADAYLARININ iKLiM DEGISIKLIGINE
YONELIK FARKINDALIKLARI: BIR YAKINSAYAN PARALEL KARMA
YONTEM ARASTIRMASI

0z

Giiniimiizde iklim degisikligi, sinir tanimayan genis etkileri ve hemen her alan-
da kendini gostermesiyle en énemli ¢evre sorunlarindan biri haline gelmistir. Og-
rencilere, yakin gelecekte iklim degisikligi ile ilgili bilgi ve becerileri kazandiracak
Ogretmen adaylarinin konuya iliskin farkindaliklarinin belirlenmesi, toplumun bi-
lin¢lenmesine yonelik 6nemli katkilar saglayacaktir. Bu arastirmanin amaci, 6gret-
men adaylarinin iklim degisikligine yonelik farkindaliklarini belirlemektir. Ayrica
aragtirmada, 6gretmen adaylarinin iklim degisikliginin nedenlerine, etkilerine, so-
nuglarina dair goriisleri; konuya iliskin giinliik yasamlar1 ve mesleki kariyerlerinde
gerceklestirmeyi planladiklar: davranislar analiz edilerek farkindaliklarinin derin-
lemesine incelenmesi amag¢ edinilmistir. Arastirmada veriler, nicel ve nitel verile-
rin birlikte kullanildigi karma yontemle toplanmistir. Arastirmanin nicel verileri
i¢in betimsel tarama deseninden, nitel verilerinde ise olgubilim deseninden yarar-
lanilmigtir. Arastirma grubu, kolay ulagilabilir durum 6rneklemesiyle belirlenmis,
Biyoloji Egitimi Ana Bilim Dalr'nda 6grenimlerini stirdiiren 90 biyoloji 6gretmen
adayimndan olugmaktadir. Arastirmanin nicel verileri, Gonen, Deveci ve Aydede
(2023) tarafindan gelistirilen Tklim Degisikligi Farkindalik Olgegi ile toplanmis-
tir. Olgegin bu arastirma icin giivenirlik degeri .94 olarak tespit edilmistir. Nitel
veriler ise aragtirmacilar tarafindan gelistirilen yar1 yapilandirilmig goriisme for-
mu aracilifiyla elde edilmistir. Arastirmadan elde edilen sonuglara gore, 6gretmen
adaylarinin iklim degisikligine yonelik farkindaliklarinin yiiksek diizeyde oldugu
belirlenmistir. Ogretmen adaylar, iklim degisikligine iliskin nedenler arasinda
astr1 bilingsiz tiiketim ve sera gazi salimlarini; sonuglar arasinda ise mevsimsel de-
gisiklikler, dogal dengenin bozulmasi ve yagam alanlarinin zarar gérmesi gibi fak-
torleri belirtmiglerdir. iklim degisikligine yonelik duygularinda endiseli ve kaygili
olduklars; giinliik hayattaki davraniglarinda siklikla gereksiz titketimden kaginma,
tasarruf yapma ve toplu tasima araclarini tercih etme gibi ¢evre dostu davranislar
sergilediklerini vurgulamislardir. Meslek hayatlarinda ise 6gretmen adaylari; 6g-
rencileri bilgilendirmelerinin yani sira gesitli etkinlikler ve proje galigmalar1 yap-
may1 planladiklarini belirtmislerdir. Arastirmadan elde edilen sonuglar dogrultu-
sunda, iklim degisikligine yonelik yiiksek farkindaligin giiglii bir bi¢imde eyleme
doniisebilmesi i¢in tasarim ve uygulama odakl1 deneysel egitimlerin yani sir, cevre
bilincini artirmaya yonelik drnek projelerin hayata gecirilmesi dnerilmektedir.

Anahtar Sézciikler: Tklim Degisikligi, Ogretmen Adaylari, Biyoloji Egitimi,
Farkindalik.
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INTRODUCTION

Climate refers to the average atmospheric conditions observed and measured
over many years in a specific region, which are predictable. The period over which
this average is considered has been set at 30 years by the Intergovernmental Panel
on Climate Change (IPCC, 2019). When the regions with average climate conditi-
ons on Earth are considered as a whole, the changes observed and measured in the
standardized average weather conditions in these regions are evaluated within the
scope of “climate change” (Biger & Vaizoglu, 2015; Randall et al., 2007). Climate
change, one of many environmental issues, stands out due to its significant impa-
ct and multifaceted ecological, economic, and social implications. This is because
everyone shares the atmosphere, and changes in it affect all living things without
exception (Demirci, 2014; Sezik & Stimer, 2023; Sivgin & Afacan, 2020; Tabur
& Safak, 2023). Furthermore, its direct or indirect relationship with numerous
environmental problems through cause-and-effect relationships has brought cli-
mate change to the center of the global agenda (Agiralan, 2022; Fox & Thomas,
2023; Lynch et al., 2019; Toan et al., 2014) to such an extent that the World Health
Organization has described climate change as the most significant environmental
challenge facing humanity in the 21st century (Costello et al., 2009; World Health
Organization [WHO], 2014). Climate change constantly threatens life in nature, as
well as living conditions and habitats, with its adverse effects.

Since the dawn of time, humankind has struggled to survive while living in
harmony with nature, utilizing natural resources to its advantage. However, to
meet the growing population’s needs for clothing, food, shelter, and transportation,
natural resources are being consumed at an increasingly rapid rate (Erdogan, 2020;
Secgin et al., 2010). The growing population’s needs have led to increased pro-
duction. Especially after the industrial revolution in the 18th century, production
using electric machines in various sectors and the use of fossil fuels have become
widespread (Berktas & Dimli Oraklibel, 2021; Bozkurt, 2012). Human-induced
factors such as unplanned urbanization, deforestation, and increased agricultural
and industrial activities have also accelerated the climate change process. These cu-
mulative events have led to a rapid increase in greenhouse gases in the atmosphere,
particularly carbon dioxide (CO;) (Spence, 2007; Uzmen, 2007; Yildirimg¢akar &
Saydan, 2022). As a result, the world’s average temperature has gradually increased,
and balances have shifted (Tiirkes, 2013). In fact, greenhouse gases such as water
vapor (H,O), carbon dioxide (CO;), methane (CH,), ozone (O3), and nitrous oxide
(N,0) have always been present in the atmosphere, absorbing some of the rays
from the sun and keeping the Earth’s temperature within livable limits for living or-
ganisms (Bolin, 2007; Cevik et al., 2023; Fleming, 1998; Jones, 1990). However, the
increase in the proportion of these gases and some chemical aerosols with a strong
greenhouse effect, such as chlorofluorocarbons (CFCs), caused by human activity,
has led to more radiation from the sun being trapped in the atmosphere, causing
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global temperatures to rise (Bayra¢ & Dogan, 2016). The inability to control this
increase has led to a rise in average temperatures, which, in turn, has contributed
to global climate change (Keskin & Kanat, 2018; Tiizer & Dogan, 2021).

In recent years, temperature increases and water shortages in various regions
of the world; extreme weather events such as droughts, floods, storms, hurricanes,
and flash floods; habitat loss, reduced biodiversity, melting glaciers, rising sea le-
vels, unexpected lengthening or shortening of seasons, forced migration of living
creatures in search of more suitable areas, and an increase in epidemics and related
deaths are examples of the dramatic and destructive consequences of climate chan-
ge (Armabh et al.,, 2016; Donmez & Kurt, 2023; Ettinger et al., 2023; Fox & Thomas,
2023; Giirgam 2023; Kundzewicz, 2014; Ersoy Mirici & Han, 2022; Piniewski et al.,
2013; WEE, 2021). In the near future, the exponential increase in these negative
consequences poses significant risks that could trigger problems extending to glo-
bal sustainability. Measures must be taken to address this problem, and human ac-
tivities must be regulated accordingly to ensure the healthy survival of ecosystems
worldwide. It is imperative to reduce greenhouse gas emissions by limiting fossil
fuel consumption, generating electricity from renewable energy sources, increasing
greening projects, protecting forested areas, preventing resource waste, increasing
recycling activities, and shaping countries’ environmental and education policies
according to the reality of climate change (Kagmaz, 2021; Korkmaz, 2024; Kumar
& Brewster, 2022). Otherwise, the effects of climate change will accelerate, ecosys-
tems will suffer, and the living conditions of societies will become unsustainable.

Climate change is a pressing problem for all humanity, and urgent measu-
res must be taken. A significant part of these measures consists of applications
based on human behavior. This is because the primary source of this problem is
human activities. People need to be educated about this problem, become awa-
re of it, and adjust their behavior accordingly (Nkoana, 2019; Unal, 2023; Yiice
Yoriik & Varer Akpinar, 2023; Quartz, 2022). Shaping the future of the wor-
Id in a positive direction is possible by making people in the field of education
aware of environmental issues, raising their awareness, and transforming the-
ir awareness into actions as conscious global citizens. Determining individu-
als’ knowledge about climate change is crucial in guiding educators. For this re-
ason, various studies have been conducted to determine students’ cognitive and
affective levels regarding climate change. Some of these studies reported that
students and teacher candidates had some knowledge about climate change,
but that this knowledge was not at the desired level (Aydin, 2014; Biger & Va-
izoglu, 2015; Eroglu & Aydogdu, 2016; Lombardi & Sinatra, 2012; Unal, 2023).
Furthermore, various research findings on global warming and climate change hi-
ghlight that students at different levels of education and teacher candidates have
significant misconceptions about the subject (Atik & Dogan, 2019; Aydin, 2017;
Aydin, 2014; Bozgiin, 2017; Dawson & Carson, 2013; Giiloglu & Bulut, 2016; Gtir-
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gor, 2009; Kilinc et al., 2008; Owolabi et al., 2012; Pruneau et al., 2001; Rajeev Gow-
daetal., 1997). In their research, Aquino et al. (2022) found that teacher candidates
viewed climate change as a significant issue and demonstrated a high level of gene-
ral awareness; however, they identified important areas requiring development in
terms of knowledge and behavior. Nayan et al. (2020) researched to determine the
climate literacy of preservice teachers and found that they possessed a high level of
knowledge and attitude, but exhibited deficiencies in skills and application. Tebeka
et al. (2022) researched to determine the extent to which teacher candidates were
aware of the concepts and issues related to climate change. They found that teacher
candidates had only a superficial understanding of the subject and that it was not
sufficiently addressed in the curriculum. Dogru and Orzan (2025) found, in their
study examining preservice teachers’ awareness of sustainable development and
climate change, that preservice teachers’ understanding of climate change was at a
moderate level. Ozgiin et al. (2025) found, in their study on social studies teacher
candidates’ awareness of global climate change, that their awareness was high and
that the quantitative and qualitative data obtained were consistent with each other.

Biology courses have significant potential for informing and raising awareness
about climate change. The 2018 Biology Course Curriculum includes topics related
to climate systems and climate action, such as global climate change, sustainability,
biodiversity conservation, and material and energy flows in ecosystems, within the
context of current environmental issues (MEB, 2018). In the 2024 updated Bio-
logy Course Turkey Century Education Model teaching program, topics related to
climate systems and climate action, such as biodiversity, the protection of natural
resources and biodiversity, environmental waste management, material and energy
flows in ecosystems, ecological sustainability, pollution, and environmental issues,
have been expanded with an emphasis on ecology and the environment (MEB,
2024). In teaching biology, a science concerned with life, the environment, and
environmental issues, it is essential that teacher candidates, who will be the future
teachers of this subject, have the necessary awareness. It is expected that teacher
candidates’ understanding of the subject will directly influence their future teac-
hing processes. In this study, the awareness of biology teacher candidates regar-
ding climate change was assessed using quantitative methods, and their cognitive,
affective, and psychomotor behaviors were examined in depth through qualitative
interviews.

Research Objective

The purpose of this study is to determine the awareness of the concept of clima-
te change among biology teacher candidates. In this context, answers were sought
to the following research questions:
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1. What is the level of awareness of prospective biology teachers regarding the
concept of climate change?

2. Is there a significant difference in biology teacher candidates’ awareness of
climate change based on their gender?

3. Is there a significant difference between biology teacher candidates’ aware-
ness of climate change and their membership in any environmental orga-
nization?

4. What are the views of biology teacher candidates on climate change?
METHOD

Research Model

This study, which investigated preservice teachers’ awareness of climate change,
employed a mixed-methods approach. In this approach, quantitative and qualita-
tive data collection and analysis techniques were used in conjunction; the findings
obtained were synthesized and interpreted holistically. The study design was deter-
mined to be a convergent parallel design, a type of mixed-methods design. Accor-
ding to Creswell and Plano Clark (2015), the convergent parallel design involves
conducting the quantitative and qualitative data collection phases simultaneously
in a single phase, and then analyzing and integrating these results as a whole. Data
collected independently are linked to each other; data consistency is determined,
and reliable answers to the research problem are provided (Clark & Creswell, 2015;
Yildirim, 2015). The survey model was used in the quantitative dimension of the re-
search. In the survey model, the aim is to systematically collect data to scientifically
analyze one or more specified characteristics of the research group. In this model,
specific questionnaires or scales are applied to the research group to reveal their
characteristics, such as personal information, knowledge levels, attitudes, aware-
ness, behaviors, or value states. In the qualitative part of the research, the pheno-
menological design was used. Phenomenological research focuses on phenomena
that are known but for which there is no detailed understanding of the cognitive
and affective performance of the sample in terms of the characteristics being stu-
died. In the phenomenological design, the research group must have had specific
experiences related to the phenomenon being studied (Yildirim & Simsek, 2013).

Research Group

The research group for this study comprises 90 teacher candidates pursuing
their education in the Department of Biology Education at the Faculty of Educati-
on of a state university in Ankara during the 2023-2024 academic year. Seventy-six
of the teacher candidates are female, and 14 are male. Thirty teacher candidates
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from the first year, 23 from the second year, 17 from the third year, and 20 from
the fourth year participated in the research. The research group was selected using
convenience sampling, a non-random sampling method. Convenience sampling
requires researchers to be able to easily access the research group and participants
who are suitable for the research’s scope, allowing them to participate voluntarily
(Gravetter & Forzano, 2012).

Data Collection Tools

In this study, which aimed to measure biology teacher candidates’ awareness
of climate change, both quantitative and qualitative data were collected. In the qu-
antitative dimension of the research, the “Climate Change Awareness Scale” de-
veloped by Gonen, Deveci, and Aydede (2023) was applied to teacher candidates.
Responses to the items were rated as 1. “I completely agree,” 2. “I agree,” 3. “I parti-
ally agree;” 4. “I disagree,” and 5. “I completely disagree” To examine the applicabi-
lity of the scale to a different sample, confirmatory factor analysis was conducted.
The results indicated that the y*df ratio was 1.70; RMSEA was 0.059; SRMR was
0.057; NFI was 0.96; NNFI was 0.99; IFI was 0.99; RFI was 0.95; CFI was 0.99; GFI
was 0.90; and AGFI was 0.86. According to these findings, the ¥?/df, NFI, NNFI,
IFI, RFI, CFI, and GFI values demonstrated excellent model fit, while the RMSEA,
SRMR, and AGFI values indicated acceptable fit. Overall, these results support the
validity of the factor structure of the climate change awareness scale for the sample
of preservice teachers. The first dimension of this 17-item scale, “Causes and Con-
sequences of Climate Change,” comprises 12 items. The Cronbach’s alpha value
calculated for the sub-dimension was 0.91. The second dimension of the scale con-
sists of 5 items and is titled “Indifference to Climate Change.” The Cronbach’s alpha
value for this sub-dimension was calculated as 0.83. The Cronbach’s alpha value for
the scale as a whole was calculated as 0.94.

The researchers prepared a semi-structured interview form to collect the qua-
litative data for the study. During the preparation of the interview form questions,
the opinions of experts in the field of biology education were sought, a pre-test
was conducted with five biology teacher candidates who were not part of the study
group, and the final form of the questions was determined. The interview questi-
ons consisted of five open-ended questions. Before the interview, participants were
informed about the research and asked to sign a consent form, indicating their vo-
luntary participation in the study. Participants were reminded that they could end
the interview at any time. The researcher recorded the interview by taking notes of
the responses to the questions. To ensure the internal consistency and reliability of
the coding, the agreement value between coders, expressed by Miles and Huber-
man’s (1994) formula A= C + (C + a)x100, was used. The agreement and reliability
coefticient between coders was found to be .91 in this particular study.
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Data Analysis

The findings and data obtained during the research must be tabulated, interp-
reted by the researcher, and analyzed appropriately to make the data more unders-
tandable for the study. In the research, the awareness levels of teacher candidates
regarding climate change were analyzed using both quantitative and qualitative
analysis methods. The results of the collected quantitative data were analyzed using
the SPSS statistical package program. When the scores obtained from the test as a
whole were examined, the skewness coefficient calculated for the distribution was
-.621, and the kurtosis coeflicient was .541. Since these values are between +1 and
-1, it indicates that the data obtained from the test showed a normal distribution.
Therefore, parametric tests were used in the analysis of the data.

Qualitative data in the study were analyzed using content analysis. The content
analysis method is a systematic and repeatable technique in which data are sum-
marized into smaller classifications based on coding and specific words in the text,
according to established rules (Biiyiikoztiirk et al., 2008). The research data were
coded and categorized, and themes were created. The assigned codes were then
categorized according to specific themes. To protect the personal information of
the teacher candidates, each was assigned a unique number, ranging from OA1 to
OA90, on the scales. The information obtained regarding the codes, categories, and
themes, as a result of analyzing the scales, was tabulated and quantified with frequ-
ency and percentage values, and presented in the findings. The NVivo qualitative
analysis program was used for analyzing the qualitative data.

FINDINGS AND COMMENTS

Findings and interpretations related to quantitative data

The descriptive statistics of teacher candidates’ awareness of climate change
were determined using descriptive analysis methods. The scores obtained by te-
acher candidates on the climate change awareness scale are presented in Table 1,
along with the overall results for the scale and its sub-dimensions.

Table 1. Descriptive Statistics Regarding Prospective Teachers’ Awareness of Cli-
mate Change

Scale Dimensions N Minimum  Maximum X ss
Causes and consequences of climate change 90 35.00 60.00 50.51  5.04
Indifference to climate change 90 12.00 25.00 20.04 241
Awareness of climate change in general 90 47.00 82 70.55  6.42
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When Table 1 is examined, it is determined that the lowest score obtained by
teacher candidates on the scale for the sub-dimension of the causes and consequen-
ces of climate change is 35.00, and the highest score is 60.00. The standard deviati-
on of the scores obtained by teacher candidates in this dimension is calculated as
5.04, and the arithmetic mean is 50.51. It was determined that the average scores
of teacher candidates in this sub-dimension were between options 4 and 5 on the
5-point Likert scale. This value indicates that teacher candidates have a high level
of awareness regarding the sub-dimension of the causes and consequences of clima-
te change. For another sub-dimension, indifference to climate change, the lowest
score obtained from the scale was 12.00, and the highest score was 25.00. In this
dimension, the standard deviation of the teacher candidates’ scores was calcula-
ted to be 2.41, and the arithmetic mean was 20.04. In this sub-dimension, it was
determined that the average scores of teacher candidates ranged from 4 to 5 on
the 5-point Likert scale. This value indicates that teacher candidates have a high
level of awareness regarding the sub-dimension of indifference to climate change.
The teacher candidates’ awareness scores regarding climate change across the scale
ranged from a minimum of 47.00 to a maximum of 82.00. The mean score on the
awareness scale was 70.55, with a standard deviation of 6.42. When the arithmetic
mean of the scores obtained by teacher candidates is examined, it is determined
that this mean falls between options 4 and 5 on the 5-point Likert scale. This value
also indicates that teacher candidates’ awareness of climate change is similarly high
for the scale as a whole.

The teacher candidates’ awareness of climate change was compared according
to the gender variable using an independent groups t-test. Table 2 presents the
analysis results, indicating whether the teacher candidates’ awareness scores regar-
ding climate change differed statistically by gender.

Table 2. Results of the Independent Groups t-test Comparing Prospective Teac-
hers’ Awareness of Climate Change by Gender

Scale Dimensions Gender N X ss sd t P
‘Women 76 50.42 5.06
C'fiuses and consequences of 88 2393 870
climate change Male 14 5100 511
Female 76 20.02 2.42
Indifference to climate change 88 -165 386
Male 14 20.14 2.41

Overall awareness of the Female 76 7044 6.33

climate change scale Male 14 71.14 7.13

88 -.370 .385
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When examining the results of comparing teacher candidates’ awareness of cli-
mate change for independent groups using a t-test in Table 2, it was determined
that although male students scored higher than female students on the causes and
consequences of climate change, the dimensions of indifference to climate change,
and the scale overall, this difference was not statistically significant [t(ss-causes and con-
sequences of climate change)= -0.393; p >.05; t((88-Indifference towards climate change)= -0.165; p >.05; t(ss-awa-
reness of the overall scale related to climate change)= -0.370; p >.05]. These results show that the mean
scores in all three dimensions of the study did not differ significantly according to
the gender of the teacher candidates.

Prospective teachers’ awareness of climate change was compared using an in-
dependent groups t-test based on their membership status in environmental orga-
nizations. Table 3 presents the analysis results showing whether prospective teac-
hers’ awareness scores regarding climate change differed statistically based on their
membership status in environmental organizations.

Table 3. Results of the t-test Comparing Preservice Teachers’ Awareness of Clima-
te Change According to Their Membership Status in an Environmental Organization
for Independent Groups

Membership in an Environ- N -

Scale Dimensions mental Organization X ss sd t P
Causes and Member 52 5123 399
consequences of 86 1.40  .006*
climate change Not a member 38 4977 572
Member 52 2075 1.92

Indifference to

. 86 3.03 272
climate change

Not a member 38 1933 244

Awareness of the Member 52 71.98 5.11
overall scale related 86 226 .019*

to climate change Not a member 38 6911 6.77

*p<.05

When examining the results of the t-test comparing the differences in teacher
candidates’ awareness of climate change according to their membership status in
environmental organizations in Table 3, it is observed that teacher candidates who
are members of environmental organizations scored higher than those who are not
members in terms of the causes and consequences of climate change, the dimensions
of indifference to climate change, and the overall scale. The t-test conducted for
independent groups revealed a statistically significant difference in the dimensions
of awareness regarding the causes and consequences of climate change and the overall
scale of climate change awareness among teacher candidates who were members
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of environmental organizations [t(ss Causes and consequences of climate change)=1.40; p<.05; t(s6-
Awareness of the overall scale related to climate change) =2.26; P<.05]. In the dimension of indifference
towards climate change, although teacher candidates who were members of en-
vironmental organizations had higher scores than teacher candidates who were
not members of environmental organizations, this difference was not statistically
significant [t(ss- idifference towards climate change) =3.03; p>.05].

Findings and interpretations related to qualitative data

Content analysis of the interviews conducted with teacher candidates yielded a
total of 3 themes, eight categories, and 124 codes. The teacher candidates’ views are
presented in tabular form according to the themes.

The teacher candidates’ views on the causes/reasons for climate change are pre-
sented in Table 4.

Table 4. Frequency and Percentage Distribution of Prospective Teachers’ Views
on the Causes/Reasons for Climate Change

Themes Categories Codes Frequency %
Excessive and unconscious consumption 32 14.22
Human-caused greenhouse gases 30 13.33
Environmental pollution 27 12.00
Fossil fuels 22 9.77
Global warming 20 8.90
Human behavior stemming from a lack of 20 8.9
awareness and consciousness ’
° Human-induced . .
& . Industrial activities 17 7.55
£ (anthropogenic)
5 causes of climate Damage to the ozone layer 13 5.79
Q
é change Deforestation 12 5.33
E Perfumes/Deodorants 9 4.00
S
k] Transportation activities 9 4.00
1]
5 Population growth 5 2.22
Irregular urbanization 5 2.22
Wars 3 1.33
Faulty agricultural practices 1 0.44
Total 225 100
Natural cycles 4 66.66
NaFural causes of Volcanic activity 1 16.67
climate change
Natural events 1 16.67
Total 6 100
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Prospective teachers’ views on the causes of climate change can be categorized
into two main groups. These categories are: “Anthropogenic causes of climate change
(f=225)” and “Natural causes of climate change (f=6)".

A total of 15 codes were identified from the responses provided by teacher
candidates in the first category, specifically the anthropogenic causes of climate
change. Regarding the causes of climate change, teacher candidates most frequent-
ly responded with “Excessive/unconscious consumption (f=32)”, “Human-caused
greenhouse gases (f=30)”, and “Environmental pollution (f=27)". A total of 6 codes
were obtained from the teacher candidates’ views in the category of natural causes/
reasons for climate change, and it was seen that they most frequently mentioned the
view “Natural cycles” (f=4).

The teacher candidates’ views on the effects/consequences of climate change
are presented in Table 5.

Table 5. Frequency and Percentage Distribution of Prospective Teachers’ Views
on the Effects/Consequences of Climate Change

Themes Categories Codes Frequency %
Seasonal changes 33 18.43
Disruption of natural balances 24 13.40
Melting of glaciers 18 10.05
Disasters 17 9.49
Drought and desertification 17 9.49
Extreme weather events 13 7.26
Effects and Rising average temperatures 10 5.58
The effects and ~ consequences of Increase in forest fires 10 5.58
CO(I)’IfS Sﬁﬁ;ges c;:ﬁ;?;;ﬁir Damage to natural resources 8 4.46
change environment Decline in biodiversity 8 4.46
Degradation of ecosystems 6 3.35
Depletion of water resources 4 2.23
Air pollution 4 2.23
Sea level rise 3 1.67
Decrease in soil fertility 3 1.67
Ocean acidification 1 0.55
Total 179 100
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Damage to habitats 41 23.29
Extinction of species 25 14.20
Difficulties in finding food 18 10.22
Endangerment of species 17 9.65
Loss of life among living beings 15 8.52
Injuries to living beings 15 8.52
The effects and Decreases 1.n.the adaptAWe capacity of 10 5.68
living organisms
consequences of
climate change ~ Changes in living areas and migration 9 511
on living things of living organisms ’
Disruption of material and energy 7 3.97
cycles
Endangerment of living organisms 6 3.40
Drought 6 3.4
Difficulties in reproduction among
. . 4 2.27
living organisms
Increased competition 3 1.70
The effects and Total 176 100
consequences Health problems and diseases 25 20.83
of climate
change Economic losses 13 10.83
Shortages 13 10.83
Loss of life and property 11 9.16
Decreases in quality of life 10 8.33
Difficulties in accessing clean water 7 5.83
sources
The effects and Migrations 6 4.99
consequences of
climate change ~ Decreases in agricultural productivity 6 4.99
on people and Difficulties in accessing resources 5 4.16
societies
Restrictions on social life 4 3.33
Wars over water and fertile land 4 3.33
Changes in daily life activities 4 3.33
Increase in unemployment 3 2.49
Psychological disorders 3 2.49
Deterioration of living conditions 3 2.49
Social breakdown 3 2.49
Total 120 100
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The theme “Effects/consequences of climate change” for teacher candidates
includes three categories. These categories are: “Effects and consequences of climate
change on the natural environment (f=179)”, “Effects and consequences of climate
change on living things (f=176)”, and “Effects and consequences of climate change on

people and societies (f=120)”.

In the first category, “Effects and consequences of climate change on nature,” te-
acher candidates most frequently responded with “Seasonal changes (f=33)” and
“Disruption of natural balances (f=24)”

In the second category, “Effects/consequences of climate change on living things,”
teacher candidates most frequently responded with: “Damage to habitats (f=41),
“Extinction of species (f=25),” and “Difficulties in finding food (f=18)”

In the third category, “Effects/consequences of climate change on humans and
societies,” teacher candidates most frequently responded with: “Health problems
and diseases (f=25)", “Economic losses (f=13)”, “Famines (f=13)”, “Loss of life and
property (f=11)" and “Decreases in quality of life (f=10)".

The views of teacher candidates regarding their behaviors towards climate
change are presented in Table 6.

Table 6. Frequency and Percentage Distribution of Prospective Teachers” Opini-
ons Regarding Their Behavior Towards Climate Change

Theme Categories Codes Frequency %
Anxiety and worry 24 40.67
Hopelessness 9 15.25
Perceived Restlessness 8 13.55
effects of

ggb climate Fear 7 11.86
= change/ Sensitivity 4 6.77
byt Emotional -

g behaviors Indifference 4 6.77
3 Feeling sad 2 3.38

Qo
.'é Don't be hopeful 1 1.69
5 Total 59 100

-

4 Avoiding unnecessary consumption 42 22.7
;ﬂj Preferring public transportation 39 21.08
A Reflections in Environmental protection 33 17.83

daily life Being mindful of perfume and deodorant use 23 12.43
Recycle 20 10.81
Educating people 11 5.94
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Reducing plastic use 9 4.86

No action taken 7 3.78

Participating in afforestation activities 1 0.54

Total 185 100
Informing students in class 37 26.42
Raising student awareness 32 22.85

Planning and implementing project work with

& 21 14.
%D students 9
=
=} i iviti i -
® Planning activities fqr environmental edu 18 12.85
g cation
S Organizing seminars and conferences 8 5.71
Qo
g Part1c1pat1rt1g in 'sustalnable projects and 7 499
Tz Professional Taining programs
® conduct Informing student parents 5 3.57
S
3 Organizing field trips 3 2.14
=
S Utilizing animations and simulations 2 1.42
Engaging in model behaviors 2 1.42
Assigning performance tasks related to the
. 2 1.42
subject
Participating in environmental organizations 2 1.42
Conducting tree planting activities with
1 0.71
students
Total 140 100

The theme of “Behaviors related to climate change” for teacher candidates inc-
ludes three categories. These categories are: “Feelings/Emotional behaviors (f=59)”,
“Reflections in daily life (f=185)”, and “Professional behaviors (f=140)’.

Within the first category, “Feelings/Emotional behaviors,” teacher candidates
most frequently reported feeling “Anxiety/worry (f=24),” “Hopelessness (f=9),
“Restlessness (f=8),” and “Fear (f=7)”

Within the second category, “Reflections on daily life,” teacher candidates most

» «

frequently reported: “Avoiding unnecessary consumption (f=42)”, “Preferring pub-

lic transportation (f=39)”, “Protecting the environment (f=33)”, “Paying attention
to perfume and deodorant use (f=23)”, and “Recycling (f=20)".

In the third category, “Professional behaviors,” teacher candidates most frequ-
ently indicated: “Informing students in class (f=37)”, “Raising student awareness
(f=32)”, “Planning and implementing project work with students (f=21)”, “Plan-
ning activities for environmental education (f=18)”
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RESULTS AND DISCUSSION

This study investigated biology teacher candidates’ awareness of climate chan-
ge. The results and discussion section of the study is divided into three main sec-
tions: quantitative data, qualitative data, and finally, a comparison of quantitative
and qualitative data.

Results and discussion regarding quantitative data

When examining the research results related to the main problem of the study,
“What is the awareness of teacher candidates regarding climate change?”, the mean
scores of teacher candidates in the sub-dimension “Causes and consequences of
climate change” were 50.51; The average scores for the sub-dimension of indiffe-
rence to climate change were 20.04, and the average scores for the scale as a whole
were 70.55. According to the results obtained, it was determined that teacher can-
didates’ awareness of climate change was high in all dimensions of the scale. Simi-
lar to the findings of this study, Selek (2023) determined that university students
have a high level of awareness of climate change. Karagoz (2023) concluded that
science teacher candidates have a high level of awareness of the physical consequ-
ences of climate change. Numerous research results in the literature indicate that
participants at different levels have a high level of awareness of climate change (Ay-
din, 2017; Karabulut, 2023; Karagoz, 2023; Ogunsola et al., 2018; Sen & Ozer, 2018;
Tetik & Acun, 2015). The research results are consistent with the findings obtained.
It is believed that the high levels of awareness observed in this study are attributed
to the in-class and out-of-class activities undertaken by teacher candidates during
their undergraduate programs.

When examining preservice teachers’ climate change awareness levels by gen-
der, it was found that male preservice teachers scored higher than female preser-
vice teachers on all dimensions of the scale, but this difference was not statistically
significant. Similar to the findings of this study, Ay and Erik (2020) concluded in
their research with university students that there was no significant difference in
knowledge, perception, and awareness levels among participants based on gen-
der. Similar to the findings of this study, other research results in the literature
also show that there are no significant differences based on the gender variable
(Akdogan, 2023; Aksan & Celikler, 2015; Aydin, 2017; Aydin, 2014; Bilgi, 2021;
Camlidag, 2024; Demir, 2024; Derman et al., 2013; Eroglu & Aydogdu, 2016; Selek,
2023; Téimer et al., 2024; Yayar, Kaplan & Simgek, 2014). Contrary to the findings
of this study, research results in the literature also report that female participants’
awareness is higher than that of male participants (Akbulut & Kaya, 2020; Ergin et
al., 2017; Kazazoglu & Erkal, 2022). Although studies indicate that environmental
awareness is higher among girls in younger age groups than among male students,
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in general, this awareness becomes equal as the level of education increases (Gok-
men, 2021). The high awareness found among female and male teacher candidates
in this study is thought to stem from the fact that teacher candidates have similar
educational processes related to the subject.

When examining whether teacher candidates’ levels of climate change aware-
ness differ based on their membership in an environmental organization, it was de-
termined that teacher candidates who are members of an environmental organiza-
tion have higher average awareness scores than those who are not members across
all dimensions of the scale. Furthermore, in terms of the causes and consequences
of climate change and the scale in general, a statistically significant difference was
found in favor of teacher candidates who were members of environmental organi-
zations. In their study, Kazazoglu and Erkal (2022) found that students who were
members of at least one environmental organization exhibited significantly higher
awareness levels compared to students who were not members. Studies conducted
with different research groups in the literature have also found that participants
who are members of environmental organizations tend to receive higher aware-
ness and behavioral scores (Ozdemir et al., 2004; Rudge, 2021). People who are
aware of environmental issues and have an environmental awareness tend to join
environmental organizations and engage in activities that benefit the environment.
Interactive and practical, environmentally friendly activities carried out by envi-
ronmental organizations through direct experience will increase environmental
awareness in individuals. Therefore, it is believed that when individuals develop
environmental awareness, their tendency to join environmental organizations
increases, and membership in these organizations further strengthens their en-
vironmental awareness. It can be said that this mutual interaction contributes to
increasing awareness.

Results and discussion regarding qualitative data

When examining the views of teacher candidates on the causes of climate chan-
ge, the majority stated that climate change is human-induced (anthropogenic).
Similar to the findings of this study, Karakaya Aytin and Akansel (2023) found
in their research that university students believe the primary factors contributing
to climate change are largely unconscious human activities, air pollution, fossil
fuel consumption, increased greenhouse gas emissions, and industrial activities.
Giiloglu and Bulut (2016) found that university students attribute the causes of
climate change to human activities, industrialization, deforestation, rapid popu-
lation growth, and fossil fuel consumption. Similarly, Aksan and Celikler (2015),
Arslan and Zengin (2019), Atik and Dogan (2019), Aydin (2017), Emecen and Er-
dem (2022), Ergin et al. (2017), Giilsoy and Korkmaz (2020), Eroglu and Aydogdu
(2016), Kiligoglu and Yilmaz (2021), Koca (2019), Mahanoglu (2019), Ogunsola,
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Araromi, and Adeshina (2018), Ozcan and Demirel (2019), Sever (2013), Sen and
Ozer (2018), Uzun (2021), Yildirim and Utkugiin (2023) have determined that par-
ticipants refer to human activities as the causes of climate change in their studies.
Although the change in the world’s climate over time is a natural phenomenon, it
is known that these changes in climate are not solely due to natural factors and that
the main cause of climate change in recent years is human activities (IPCC, 2023).
The results show that teacher candidates believe that human activities are the main
cause of climate change. This indicates that they have a high level of awareness
about the causes of climate change.

When the views of teacher candidates on the effects and consequences of cli-
mate change are examined, it is seen that they express their views on the effects and
consequences of the problem on the natural environment, living beings, people,
and societies. Aydin (2017), Aydin (2014), Atik and Dogan (2018), Eroglu and Ay-
dogdu (2016), Giirgor (2009), Kahraman et al. (2008), Karakaya Aytin and Akan-
sel (2023), Mahanoglu (2019), Steentjes et al. (2017), Uzun (2021), Sen and Ozer
(2018), Tetik and Acun (2015), Yildirim and Utkugiin (2023) found that among
the most frequent responses in their studies with participants from various educa-
tional levels, similar to the research results, the answers “changes and shifts in sea-
sons,” “disruption of natural balances,” and “melting of glaciers” were frequently re-
peated. Global warming and climate change events have become noticeable to the
vast majority of people in recent years. For example, the heavy thunderstorms that
used to occur mainly in spring are now seen in the summer season until June. The
melting of snow cover earlier than expected, the recent trend of hotter and drier
summers, and milder and drier winters than anticipated clearly signal to people
that there are irregularities and shifts in the seasons (Giilsoy & Korkmaz, 2020; $en
et al., 2013). Therefore, these and similar effects directly felt in recent years may
have influenced teacher candidates to respond most frequently with “changes in
seasons” regarding their perceptions of nature. It is thought that teacher candida-
tes’ response of ‘disruption of natural balances’ may have been influenced not only
by their direct experiences but also by the frequent mention of these topics in their
biology courses, which cover natural phenomena and living organisms.

Prospective teachers have significantly addressed the factors affecting biodi-
versity in their views on the effects and consequences of climate change on living
organisms. Nature exhibits a state of equilibrium within itself. Increases and decre-
ases in the population of one species can negatively affect the lives of other species.
These increases and decreases in the number of species disrupt the existing natural
balance. Extreme natural events triggered by climate change, such as forest fires,
floods, and droughts, destroy the habitats and ecosystems of living organisms. Li-
ving organisms have adapted to survive at specific temperature values. Increases
or decreases in these temperature values make it difficult for them to survive and
reproduce. Living organisms suffer damage and face the threat of extinction when
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they are forced to live in habitats that are lost and in temperature ranges that do
not show the stable values to which they have adapted (Campbell, 2022; Korkmaz,
2024). The information that teacher candidates learn in their undergraduate prog-
ram courses and their ability to relate this information to climate change may have
led to answers such as “damage to/loss of habitats” or “endangered species” being
given frequently in response to the effects and consequences of climate change on
living organisms. Furthermore, their frequent exposure to media elements depi-
cting melting glaciers, which are habitats, and the harm caused to the organisms
living there, may have influenced these responses.

Prospective teachers highlighted significant social and economic issues in their
perspectives on the effects of climate change on individuals and societies. Aydin
(2017), Eroglu and Aydogdu (2016), Biger and Vaizoglu (2015), and Derman et
al. (2013) have determined, in their studies parallel to ours, that the majority of
participants hold opinions and thoughts that “diseases and health problems will
increase” The World Health Organization (WHO) states that climate change is the
primary source of the most risky health problems. Extreme weather events and
disasters caused by climate change result in loss of life and property, economic da-
mage, health problems, and a decline in quality of life. In addition to the direct effe-
cts of climate change on human health, there are also indirect effects. Considering
the importance of water in agricultural and industrial activities, diminishing water
resources will lead to shortages. In addition, there are increases in the incidence
of infectious and epidemic diseases caused by climate change, which are spreading
rapidly and resulting in human deaths (Costello et al., 2009; Olgun & Kantarly,
2020). Furthermore, sectors such as livestock, food, energy, health, and tourism
are significantly affected by climate change (ilgiiz, 2022). The negative impact on
these sectors means that economies will also suffer and be adversely affected. It is
also valuable for this study that teacher candidates mentioned social impacts such
as “migration,” “unemployment,” and “social unrest and breakdown.” The fact that
teacher candidates can take a broad view of the effects of climate change on people
and societies, and address the numerous existing impacts, indicates that they pos-
sess a high level of awareness about the effects on people and societies.

Teacher candidates have negative feelings about climate change. Similar to the
findings of this study, Uzun (2021) found that university students experience a sig-
nificant amount of anxiety about climate change, believe its effects are intensifying,
and consider the measures taken to mitigate it to be insufficient. Climate change
is a factor that directly or indirectly threatens life on Earth, humanity, and living
conditions with its adverse effects. The occurrence of destructive consequences ca-
used by climate change increasingly threatens humanity, evoking emotions such as
anxiety, concern, and fear about the future. Therefore, these feelings experienced
by teacher candidates can be explained by their awareness of the consequences of
climate change and the adverse events it will cause in the future.
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Prospective teachers also expressed their behaviors, as reflected in daily life,
in terms of combating climate change. Similar to the findings obtained, Yildirim
and Utkugiin (2023) determined that high school students most frequently engage
in behaviors aimed at reducing the effects of climate change, such as keeping the
environment clean, protecting nature, saving energy, purchasing environmentally
friendly products, preferring public transportation, and using recyclable products.
The Sustainable Development Goals (SDGs), outlined by the United Nations (UN)
as the new targets of the global agenda, which countries use to design their plans
and programs for development, have set 17 fundamental objectives to be achie-
ved by 2030. According to these, sustainability is at the heart of development. The
sustainable use of natural resources and energy, avoiding waste of energy and re-
sources, saving, protecting the environment, behaving consciously, and being awa-
re of climate change form the basis of the Sustainable Development Goals. These
behaviors are crucial for both individuals to live healthy lives and for the world and
its ecosystems to continue existing in the future. In their answers, teacher candida-
tes stated that they saved resources such as water, food, and electricity, indicating
that they “avoided excessive consumption and waste”; that they “preferred public
transportation” to reduce the amount of carbon dioxide emitted into the environ-
ment and reduce their carbon footprint; and that they behaved consciously towar-
ds the environment. “protecting the environment and not polluting it”; “paying
attention to the use of perfume and deodorant” to slow down the emission of ch-
lorofluorocarbons (CFCs), a greenhouse gas; and “recycling activities,” indicating
that they tried to separate waste according to the rules and cared about recycling.
As their level of knowledge, awareness, and consciousness increases in line with
the goals of “Climate Action” and “Sustainability;” the likelihood of these behaviors
becoming desired also increases.

Teacher candidates make various plans in their professional processes to com-
bat climate change. The vast majority of teacher candidates stated that they want
to inform and raise awareness among their students with the climate change in-
formation they will use in their professional lives and the scope of their teaching
programs. In addition to transferring knowledge to students, conducting environ-
mental activities and designing projects with them will contribute to their greater
adoption of the subject, their direct observation of the subject from primary sour-
ces, and a greater increase in their environmental literacy, knowledge, awareness,
and sensitivity levels, as well as more lasting learning. Therefore, in addition to the
frequently given answers of teacher candidates, such as “planning and implemen-
ting project work with students,” and “planning activities for environmental educa-
tion,” “organizing field trips,” “Using animations and simulations,” “Assigning per-
formance tasks,” and “Carrying out afforestation activities with students” Within
the framework of the results obtained, it has been determined that teacher candi-
dates have a high level of awareness of climate change and want to carry out proje-
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cts and activities related to the subject in their professional activities. However, no
specific project or activity initiative has been specified by the teacher candidates.

Results and discussion regarding the comparison/correlation of qualita-
tive and quantitative data

Finally, the study will compare and discuss the consistency between quanti-
tative and qualitative findings. For example, when examining the level of aware-
ness regarding the items on the awareness scale concerning the causes of climate
change, the vast majority of teacher candidates selected the options “I agree” and
“I strongly agree” for the item “I am aware that the difference between the clima-
te change experienced today and climate change in the natural process is that it
is caused by human impact” Therefore, according to the awareness scale, teacher
candidates have a high level of awareness that the causes of climate change are
human-induced. According to the responses to the interview questions, teacher
candidates believe that the main causes of climate change are not natural causes but
human-induced (anthropogenic) causes. They frequently listed human-induced
causes such as excessive and unconscious consumption, increased greenhouse gas
emissions from human sources, human pollution, and the use of fossil fuels. The
Intergovernmental Panel on Climate Change (IPCC) reports that climate change
is a threat to the world and that its main cause stems from human-based factors
(IPCC, 2023). Therefore, according to the qualitative data of the study, it is seen
that teacher candidates have a high level of awareness. When the quantitative data
obtained from the awareness scale score averages were compared with the respon-
ses to the interview questions from which the qualitative data were obtained, these
findings were found to be consistent with each other. Similar consistencies were
also observed in terms of the effects and consequences of climate change, as well as
the feelings and behaviors towards climate change. Within the framework of these
results, it is seen that the quantitative data obtained from the research coincide
with the qualitative data.

Recommendations

o This study was conducted with biology teacher candidates studying at a state
university. Interdisciplinary teaching should be implemented by including
information on environmental issues in the curricula of all disciplines. The-
refore, studies can be conducted with teacher candidates from different uni-
versities and various fields to determine their cognitive knowledge, attitu-
des, perceptions, awareness levels, behaviors, and emotions, such as anxiety/
concern/eco-anxiety, along with their causes, regarding climate change and
other environmental issues.
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o Teacher candidates have expressed a desire to conduct research and under-
take projects related to this topic during their professional training. Howe-
ver, these views are not yet focused on a specific situation and remain im-
mature, open to further development. At this point, it would be beneficial to
provide teacher candidates with design- and application-oriented training
during their preservice period, which will translate their high awareness into
action and support them in developing projects.
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