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The study aimed to identify the informal reasoning types of middle school students
regarding the causes of forest fires, utilizing a controversial text (vignette). Conducted
during the spring semester of the 2021-2022 academic year with 40 voluntary students
in the seventh and eighth grades at a state middle school in Bursa Osmangazi, the
research employed both qualitative and quantitative research principles. Initially, an
achievement test on forest fires was administered, followed by the presentation of a
vignette on the causes of forest fires. Students' opinions were gathered through an
open-ended question in the vignette. Descriptive analysis categorized the views into
three groups: human-induced, global warming-induced, and uncertain, with a
majority expressing that human activities are the primary cause of forest fires. The
informal reasoning skills were analyzed descriptively, revealing that logical reasoning
was predominantly used, while emotional reasoning was employed the least. The
Kruskal-Wallis test indicated a statistically significant difference between students'
domain knowledge achievement and their types of informal reasoning, favoring logical
reasoning over intuitive reasoning.
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Bu ¢alismamn amaci sosyobilimsel bir konu olan orman yanginlarmin cikis sebeplerine yonelik
ortaokul diizeyindeki &grencilerin informal muhakeme tiplerinin hazirlanan tartismali
metin(vignette) iizerinden belirlenmesidir. Arastrma 2021-2022 egitim/6gretim yili bahar
déneminde Bursa Osmangazi’de bulunan bir devlet ortaokulunda yedinci ve sekizinci sirufta
Ogrenim goren goniillii 40 Sgrenci ile gergeklestirilmistir. Calisma nitel ve nicel arastirma
prensibiyle birlikte yiiriitilm{istiir. flk olarak orman yangmi konulu gelistirilen bir basar testi
calisma grubuna uygulanmis devaminda sosyobilimsel bir konu olan orman yanginlarmim ¢ikis
sebeplerine yonelik gelistirilen vignette, 6grencilere sunulmus ve vignettede yer alan agik uglu
soru aracihigiyla bu konuya dair 6grenci goriisleri alinmigtir. Ogrenci goriislerinin betimsel
analizi yapilarak orman yanginlarmin gikis sebeplerine yonelik goriisler; insan kaynakli, kiiresel
1sinma kaynakli ve kararsiz olarak ii¢ grupta smflandirlmistir. Orman yanginlarmmn cikis
sebeplerinde &grencilerin  biiylik ¢ogunlugunun insan kaynaklh olarak goriis bildirdigi
goriilmektedir. Ogrencilerin vignettede yer alan agik uglu soruya verdikleri cevaplarm betimsel
analizi yapilarak informal muhakeme becerileri mantiksal, duygusal, sezgisel olmak iizere iig
gruba ayrimistr. Katimcilarin goriis bildirirken en ¢ok mantiksal en az ise duygusal
muhakeme becerisini kullandiklar1 belirlenmistir. Verilerin analizinde Kruskal-Wallis testi
kullaralmugtir. Ortaokul 6grencilerinin orman yanginlarmin cikis sebeplerine yonelik alan bilgisi
bagar1 diizeyleri ile informal muhakeme tipleri arasinda istatiksel olarak anlamli bir fark
bulunmustur. Anlamh farkliigin mantiksal ile sezgisel informal mukakeme arasmda, mantiksal
muhakeme lehine olustugu sonucuna ulagilmustir.
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Giris

Gilintimiizde ¢ogu bilim egitimi uzmaninin da {izerinde durdugu genetik miihendisligi,
kiiresel 1sinma ve niikleer santraller gibi bilim veya teknolojiyle kavramsal iligkilere sahip (¢ogunlukla
“sosyobilimsel konular” (SBK) olarak adlandirilan) birtakim sosyal ikilemler ortaya ¢ikmistir (Bell ve
Lederman, 2003; Sadler, 2004). Genel bilim egitiminin, toplumun tiim bireylerine Ozellikle de
Ogrencilere aktarilmasmin ge¢mise gore daha da onemli hale geldigi diistiniilmektedir. Alternatif
enerji kaynaklari, klonlama ve biyometrik bilgilerin askeri kullanimi gibi tartismali sosyobilimsel
konularda alinacak kararlar toplumlarin gelecegini ve hatta diinyanin varligim etkileyebilir. Bu
nedenle, sosyobilimsel tartismalarda daha ileri diizeydeki iddialar1 anlayabilmek, bu iddialarin
gerekcelerini ve tartismalarini elestirebilmek, ayrica bilimsel diisiinme becerilerini kullanabilen
potansiyel bilim okurlarindan olusan toplum olusturma fikri biitiin {ilkeler i¢inde 6nemli bir hedef

olarak kabul edilmektedir (Késeoglu, Tiimay ve Budak, 2008).

Sosyobilimsel konular, giinlitk yasamdan ilham aldiklar1 igin O6grencilerin anlamasi ve
o0grenmesi gereken onemli bir fen egitimi hedefi olarak yerini almistir (Albe, 2008; Walker ve Zeidler,
2007). Sosyobilimsel konularin &grenciler tarafindan anlasilmasi, 6grencilerin giinlitk yasamlarinda
karsilagabilecekleri karmasik durumlar: ve bilingli karar verme siireglerini anlamalarinda énemli bir
rol oynar (Albe, 2008; van der Zande, Warloo, Brekelmans, Akkerman ve Vermunt, 2011). Bu yiizden
ogrencilerin etik ikilem barindiran konulardaki farkindaliklari ve farkli goriislere kars: hosgoriilerinin
arttirilmasi ve de bu ikilemlerin ¢oziimiinde aktif rol oynamalar1 gerekmektedir (Dawson, 2011). Fen
bilimleri egitiminin hedeflerinden biri de Ogrencilerin bu tarz ikilemlerle basa ¢ikma becerilerini
artirmak olmustur. Bu hedef dogrultusunda Fen Bilimleri Dersi Ogretim Programi sosyobilimsel
konular araciligiyla, tilkedeki tiim 6grencilerin bilimsel diisiinme, muhakeme yetenegi ve karar alma
becerilerini gelistirerek fen okuryazari bireyler yetistirmeyi hedeflemistir (Milli Egitim Bakanlig:

(MEB), 2017).

Ogrenciler, sosyo-bilimsel konularla ilgilendiginde kisisel inanglarin1 ve kararlarim
desteklemek igin gesitli sebepler ve deliller sunarlar. Bu tiir karmasik ve kesin ¢ziim igermeyen
konular1 degerlendirirken veya cevaplar iiretirken, 6grenciler sik¢a informal muhakeme yeteneklerini
kullanurlar. Bu nedenle, 6grencilerin sosyo-bilimsel konularda karar verirken informal muhakeme
becerileri biiyiik 6nem tasimaktadir (Sadler, 2004; Wu ve Tsai, 2011). Sosyo-bilimsel konularin
tartisilmas1 ve ¢oziime ulastirilmas: siirecinde, genellikle formal olmayan informal akil yiiriitme,
formal akil yiiriitme yerine tercih edilmektedir (Sadler, 2004). Alanyazin incelendiginde, 6grencilerin
sosyo-bilimsel konularda kullandiklar1 informal muhakeme modlarini yansitan gesitli yaklasimlarin
bulundugu goriilmiistiir. Bu arastirmada, 6grencilerin informal muhakeme modlarini tanimlamak igin

alanyazindan da faydalanilarak, arastirma problemi baglaminda bir ¢erceve olusturulmustur.

Orman yanginlari, diinya ekosisteminde yaklasik 400 milyon yildir var olan bir olaydir ve

gliniimiizde Tazmanya'dan Arktik kesimine kadar genis bir alanda devam etmektedir (Bilgili, 2018).
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Yangina bagimh ekosistemler i¢in, orman yanginlar1 ekolojik dengeyi saglama ve bir¢ok ekosistemin
varligmi siirdiirme agisindan onemli bir rol oynamaktadir (Bilgili, Saglam ve Baskent, 2001; San-
Miguel-Ayanz, Moreno ve Camia, 2013). Ancak yanginlar her yil binlerce hektar ormanin zarar
gormesine ve orman kaynaklarindan yeterince faydalanilamamasina neden olarak diinya ¢apinda
olumsuz etkilere yol agmaktadir (Xanthopoulos, 2007). Orman yanginlarinin ekolojik, ekonomik ve
sosyal acidan gevresel risklere yol actig1 sdylenebilir. Bu yanginlar sadece ormanlar: degil, ekolojik ve
ekonomik acgidan erozyon, hava kirliligi, sel, heyelan, kiitle kaybi, c¢Ollesme, flora, fauna, su
kaynaklarinin bozulmasi, ¢1g ve orman iiriinlerinin iiretimini olumsuz etkilemektedir. Ayrica, orman
yanginlari insanlarin bos zamanlarini gecirdigi parklar, piknik alanlari, avlanma bolgeleri gibi estetik
ve sportif alanlara zarar verirken, yerlesim yerlerine ve sosyokiiltiirel yapiya da olumsuz etki
edebilmektedir (Kiigiikosmanoglu, 2006). Orman yanginlarinin olumsuz etkilerinin yani sira bazi
olumlu yanlarimin da oldugu belirtiimektedir. Ornegin, yangin sirasinda toprak yiizeyi yanmasina
ragmen baz bitkilerin kokleri topragin altinda hayatta kalabilir ve tomurcuklar araciligiyla yangindan
sonra kisa siirede yeniden biiyiiyebilir. Yangina adapte olmus bazi bitkilerde yangin sicakligi ve
dumanda bulunan kimyasallar, tohumlarin ¢imlenmesini uyarabilir. Uzun siire uyku halinde olan
tohumlar sicaklik etkisiyle catlayabilir ve ilk yagmurlarla ¢imlenebilir, bu da yeni bitki tiirlerinin
ortaya ¢ikmasina yol agabilir. Yangin sonrasi yeni bitki tiirleri, 6zel bocek tiirlerinin ortaya ¢ikmasina,
yeni kus tiirlerinin goriilmesine ve genetik cesitliligin korunmasina katkida bulunabilir. Ancak
yangini 6nleme faaliyetleri, yangina adapte olmus canlilarin yok olma riskini artirabilmekte ve toprak
tizerindeki kuru ortiiniin birikmesine ve daha siddetli yanginlarin ¢ikmasma neden olabilmektedir
(Tavsanoglu, 2010). Bu durum, yangin onleme faaliyetlerini zorlastirabilir, maliyetini artirabilir ve

hasar miktarinin artmasina neden olabilir.

Diinya genelinde ve iilkemizde orman yanginlarinin nedenleri, genellikle insan kaynakl
antropojenik etkiler ve dogal afetler (6rnegin, yildirim) olarak iki ana kategoriye ayrilmaktadir
(Ayanoglu, Délarslan ve Giil, 2017). Orman Genel Miidiirliigiiniin 2022 yil faaliyet raporunda orman

yanginlarinin ¢ikis sebeplerinin sayisal dagilimi Tablo 1 de su sekilde belirtilmistir.

Tablo 1. Orman yanginlarimin cikis sebeplerine sayisal dagiimi, 2018-2022 (Orman Genel Miidiirliigii
(OGM), 2023)

Yangin cikis sebepleri  Birim 2018 2019 2020 2021 2022
Kasit Adet 94 124 72 110 86
Thmal/dikkatsizlik/kaza Adet 676 883 1.156 1.001 830
Dogal Adet 400 372 312 353 358
Sebebi belirlenemeyen  Adet 997 1.309 1.859 1.329 886
Toplam Adet 2.167 2.688 3.399 2.793 2.160

Tablo 1'de sunulan verilere gore, 2018-2022 déneminde orman yanginlarmin ¢ikis sebepleri
incelendiginde, sebebi bilinmeyen yangmnlarin sayisiin her yil en fazla oldugu, insan kaynakl
ihmal/dikkatsizlik/kaza faktoriiniin ikinci sirada geldigi, dogal faktorlerin iiglincii sirada yer aldigi ve

kasit faktoriiniin ise en az sayida oldugu goriilmektedir.
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Tiirkiye'de 1937'den 2019'a kadar 81 yillik dénemde toplam yangin sayisinin 106.663 ve
toplam yanan alanin 1.667.676 hektar oldugu kaydedilmistir. Bu siirecte yillik ortalama yangin
sayisinin 1314 ve yillik ortalama yanan alanin ise 20.588 hektar oldugu tespit edilmistir (OGM, 2019).
Son yillarda ise olaganiistii meteorolojik hava kosullari, kuraklik ve iklim degisikliginin olumsuz
etkileri, biiyiik orman yanginlarinin artmasina neden olmus ve yangin basina diisen alan miktarinda

artisa yol agmistir (OGM, 2023).

Orman yanginlarinin nedenleri, 6nlenmesi, faydalari, zararlar1 ve yangin sonras:t miidahale
yontemleri gibi konularda medya, uzmanlar ve toplum arasinda farkli goriisler bulunmaktadir. Bu
goriis ayriliklari, bu konularda ikilemlere yol acabilmekte ve insanlar orman yanginlarinin

nedenlerine yonelik farkli cevaplar verebilmektedir.

Tiirkiye'nin cografi konumu nedeniyle Akdeniz iklim kusaginda yer almasi, orman yanginlari
ile yakin bir iliski iginde olmasima yol agmaktadir. Ulkemizde, toplam ormanlik alanin %60'1 birinci ve
ikinci derece yangina duyarli alanlar tarafindan kaplandig1 i¢in ormanlarimizin biiyiik bir kismu
yangin tehdidi altinda bulunmaktadir (OGM, 2023). Orman yanginlarinin toplumu ve diinyay1
etkileyen bir ¢evre sorunu olarak dnem tasimasi ayrica bir¢ok ikilemi igeren, tartismaya agik bir konu
olmasi sosyobilimsel konularin dogasiyla uyumlu bir sekilde ortiismektedir. Diinyada ve tilkemizde
orman yanginlarinin sayisindaki artisin orman yanginlari ile miicadelede yanginlarin ¢ikis sebeplerine
yonelik ilgi ve meraki artirmis olmasi, ayni zamanda yukarida bahsedildigi iizere sosyobilimsel bir
konu olmasi orman yanginlarinin ¢ikis sebeplerinin arastirma konusu olarak secilmesinde etkili
olmustur. Ayrica yapilan alanyazin taramasinda sosyobilimsel konulardan en ¢ok; niikleer enerji,
GDO, genetik miihendisligi ve biyoteknolojinin uygulama alanlari; klonlama, hidroelektrik santraller,
kiiresel 1sinma ve iklim degisikligi gibi konularin ¢alisildig1 fark edilmektedir (Degirmenci ve Dogru,
2017). Yapilan incelemelere gore sosyobilimsel bir konu olan orman yanginlarinin gikis sebepleri
konusuna yonelik bir ¢alismaya rastlanmamistir. Bununla birlikte alanda sosyobilimsel bir konu olan
orman yanginlarmin ¢ikis sebeplerine yonelik ortaokul 6grencilerinin informal muhakeme tiplerinin
belirlendigi bir ¢calismaya da rastlanmamuistir. Bu sebeplerle ¢alismanin ilgili alanyazinda ilk oldugu

ve 50z konusu bosluklarin doldurulmasina katkida bulunacag: diistiniilmektedir.

Bu arastirmada sosyobilimsel bir konu olan orman yanginlariin ¢ikis sebeplerine yonelik
olusturulan tartismali metin(vignette) {izerinden verilen cevaplarin irdelenmesi ile ortaokul
diizeyindeki 6grencilerin bilimsel muhakeme beceri tiirlerinin incelenmesi amaglanmistir. Ayrica,
bilimsel okuryazarlik baglaminda kanitlar1 adil bir sekilde degerlendirerek bireylerin bilingli kararlar
vermelerini tesvik etmeyi hedeflemektedir. Bu calismanin aymi zamanda Ogrencilerin muhakeme

becerilerini tespit ederek var olant anlama ¢alismasi olacag: diisiiniilmektedir.

Bu anlamda arastirmada asagidaki sorulara yanit aranmistir:
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1. Ortaokul 6grencilerinin orman yanginlarinin ¢ikis sebeplerine yonelik informal muhakeme

tipleri nelerdir?
2. Farkli informal muhakeme tiplerine sahip 6grencilerin alan bilgisi arasinda fark var midir?
Yontem
Arastirma Modeli

Ortaokul 6grencilerinin orman yanginlarinin ¢ikis sebepleri ile ilgili goriislerinin ve informal
muhakeme tiplerinin incelendigi bu ¢alisma nicel ve nitel yontemlerin bir arada kullanildig: bir
calismadir. Ortaokul 6grencilerinin orman yanginlariin ¢ikis sebepleri ile ilgili goriislerini ve
muhakeme tiplerini incelemek ve betimlemek ¢alismanin esas amacini olusturmaktadir. Bu arastirma
nitel ve nicel perspektifleri temel alan betimsel bir arastirmadir. Bu amag¢ dogrultusunda ¢alismanin

deseni nitel betimsel desen ve nicel betimsel desen olarak belirlenmistir.

Sandelowski'ye (2000) gore nitel betimsel arastirmalar bir olaymn gergeklerini kapsayan
Ozetinin giinliik dilde basit bir betimlemesini sunmaktir. Bu desen, 6zellikle arastirmacilar icin 6zel
oneme sahip sorulara dogrudan ve sade cevaplar elde etmek i¢in uygundur. Bu tiir sorular insanlarin
bir olayla ilgili endiselerini, olaya kars: diisiincelerini, tutumlarini, duygularini kisacas: tepkilerini

icermektedir (Sandelowski, 2000).

Nicel yontemler igerisinde yer alan betimsel analizde ise veriler organize edilmekte ve
Ozetlenmektedir. Frekans, yiizde, standart sapma ve ortalama gibi degerler hesaplanarak toplanan

verilerin hepsini ifade edecek sekilde degerlendirme yapilmaktadir (Yilmaz, Aydin ve Bahar. 2015).
Calisma Grubu

Arastirmada kolay ulasilabilir durum Orneklemesi kullanilmistir. Arastirmanin calisma
grubunu Bursa ilinde 2021-2022 egitim 0gretim yilinin ikinci déneminde arastirmacinin kendi gorev
yaptig1 ortaokulda 6grenim gormekte olan toplam 40 (21 kiz, 19 erkek) 7. smuf ve 8.smif Sgrencisi
olusturmustur. 7.smiflardan farkli simiflarda egitim goren 18 6grenci ¢alismaya goniillii olarak dahil
olmustur. 8.smiflardan ise bir smifta egitim goren 22 &grenci calismaya goniillii olarak katihim
gostermistir. Tim smif sevilerinden 5.6.7. ve 8. Ogrencileriyle pilot uygulamalar ve bireysel
goriismeler yapilmis, 5. ve 6.smnif 6grencilerinin veri toplama araglarindaki senaryolar: anlamakta ve
sorular1 yanitlamakta giiglitk cektikleri anlagilmistir. Bu sebeplerden dolay: 5. ve 6.smif ogrencileri
orneklemin disinda tutulmustur. Pilot uygulamalar sonucunda ¢alismanin amacina uygun goriilmesi
nedeniyle amagh 6rnekleme yontemine dayanarak ¢alisma 7.ve 8.smif dgrencileriyle yiiriitiilmiistiir.
Arastirmacinin  gorev yaptigl okuldan Ogrenci segilmesinin nedeni hem Orneklemin hem de
uygulamanin daha rahat ve kolay ulasilabilir olmasidir. Ayrica calisma grubundaki ogrenciler

goniilliiliik esasina gore segilmistir.

Katilimcilarin sinif diizeylerine ve cinsiyetlerine gore dagilimlar: Tablo 2’de sunulmustur:
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Tablo 2. Calisma grubunda yer alan 63rencilerin simif diizeyleri ve cinsiyetleri

Simif Kiz Erkek Toplam
Diizeyi N N N
7.smif N 12 6 18
% 30 15 45
8.smif N 9 13 22
% 22,5 32,5 55
Toplam N 21 19 40

% 52,5 47,5 100

N: Ogrenci say1st
Veri toplama araglarimin uygulandig: toplam 6grenci sayis1 40"tir.Bu 6grencilerin 21'i (%52,5)
kiz, 19'u (%47,5) erkek oOgrencidir. Calisma grubunun %45'ini (N=18) yedici smif Ogrencileri

olustururken %55’ini (N= 22) sekizinci sinf 6grencileri olusturmaktadir.
Veri Toplama Araglan

Bu boliimde arastirmada kullanilan ve arastirmac: tarafindan gelistirilen vignette (tartismali

metin) ve orman yanginlari alan testinin olusturulma siirecinden bahsedilmektedir.

Arastirmada kullanilan senaryolarin (vignettelerin) hazirlanmasi: Vignetteler, konunun 6zelligine
gore ikilem iceren senaryo niteligi tasimaktadir (Giilhan, 2012). Orman yanginlarina iligkin literatiir
(Ava ve Korkmaz, 2021; Bilgili, 2014, 2018; Bilgili, Saglam ve Baskent, 2001; Kii¢iikosmanoglu, 2006;
OGM, 2019, 2023; Tavsanoglu, 2010) ve medya (televizyon ve internet) haberleri incelendiginde,
toplumun orman yanginlar1 konusunda yanilgilar1 ve uzmanlar arasinda farkli goriisler oldugu
goriilmektedir. Avcl ve Korkmaz (2021) orman yanginlariyla miicadele konusunda deneyimli 22
uzmanla miilakatlar yaparak Tiirkiye’de son yillarda artan orman yanginlarinin sebeplerine iliskin
goriislerini almistir. Orman yanginlarinin ¢ikis sebeplerini belirten verilere goére su sekilde
belirlemistir: Niifusun ve orman igi, bitisigindeki niifus hareketliliginin artis1 ile ormanda verilen
izinler (%54,5), turizm ve rekreasyonel taleplerin artisi (%50), hava hallerindeki ciddi dalgalanmalar,
sicakliklarin artisi, yagislarin azalmasi ve orta/uzun siireli kurakliklar (%36,4), toplumun orman
yanginlarina yonelik biling diizeyinin yeterli olmamasi (%31,8), bahge ve sera artiklarinin temizligi ve
aniz yakma (%31,8), enerji nakil hatlarinin yipranmis olmas: ve tamir-bakimlarinin yeterince
yapilmamasi (%31,8), terdr (%27,3), yanginlarin ge¢mis yillara gore daha fazla kayit altina alinmas:
(%13,6). Bu veriler, orman yanginlarinin gesitli etmenlerden kaynaklandigini ve bu etmenler arasinda
insan faaliyetlerinin, iklim degisikliklerinin, biling eksikliginin ve diger faktorlerin 6nemli rol
oynadigini gostermektedir. Ozellikle orman yanginlarinin ¢ikis sebepleri konusunda toplum ve

uzmanlar arasinda farkli diisiince tarzlarinin oldugu goriilmektedir (Avci ve Korkmaz, 2021).

Yanginlar, bir¢cok ekosistem igin biiyiik bir nem arz etmektedir. Orman yanginlar1 genellikle
yikicr olarak diisiiniilse de ekosistemlerin yapi, tiir kompozisyonu ve zenginligi iizerinde olumlu
etkiler yaratarak siirekliliklerini siirdiirmelerine katkida bulunur. Bu nedenle, orman yanginlar
ekosistem dinamikleri iizerinde belirleyici bir giictiir, ¢iinkii degisikliklere neden olabilir ve cesitli

ekosistemleri siirdiiriilebilir kilar. Diinya genelinde, Afrika savanalari, Akdeniz makilikleri ve ¢am
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ormanlar1 gibi bir¢ok orman ekosistemi i¢in, diizenli olarak meydana gelen orman yanginlari, bu
ekosistemlerin siirekliligi icin zorunlu bir unsurdur (Bilgili, 2018). Toplum arasinda yaygin olan biitiin
yanginlarin onlenmesi gerektigi fikri ile yanginin ekosistemin bir pargasi oldugu ve kii¢iik yanginlarin
biiyiik yanginlari 6nlemek icin O6nemli oldugu goriisii arasinda bir ikilem bulunmaktadir.
Yanginlarin uzun dénemli 6nlenmesi, yangina 6zellesmis hayat dongiisiine sahip tiirlerin yerel olarak
ortadan kalkma riskini beraberinde getirebilir. Yogun dnleme faaliyetleri, biiyiik yanginlarin daha az
siklikla ortaya ¢ikmasina ancak daha siddetli bir sekilde gerceklesmesine neden olabilir. Daha siddetli
yanginlar, toprak erozyonu riskini artirabilir ve bitkilerde/tohumlarda Oliim olasiigini artirabilir
(Tavsanoglu, 2010). 20. yiizyiin baslarinda, ekosistemlere zarar verdigi diisiiniilen yanginlari
tamamen engelleme amaciyla benimsenen bir yaklasim vardi. Bu yaklagimin temel hedeflerinden biri,
yanginlarin dogadaki biyogesitliligi tahrip etmesini onlemekti. Ancak uzun yillar siiren yangin
onleme c¢abalarinin, daha siddetli ve biiyiik yanginlara yol actig1 ve asil yikici etkilerin o donemde
ortaya ciktig1, yiizyiin sonlarma dogru aci bir sekilde anlasildi (6rnegin: 1988'deki Yellowstone Milli
Parki yanginlari, ABD). Yangin ekolojisi iizerine yapilan artan bilimsel calismalar, biyocgesitliligin
siirdiiriilmesinde yangmin olumlu bir rol oynayabilecegini ortaya koydu. Arastirmalar, her
ekosistemin kendine 6zgii bir "yangin rejimi" oldugunu ve sik sik yangima maruz kalan bolgelerde,
ornegin Akdeniz Havzas1 gibi, yangin rejimlerinin bitkilerin yangin sonrasi hayatta kalma

yeteneklerini sekillendirdigini gosterdi (Tavsanoglu, 2010).

Ayrica, yangin sonrasl miidahale konusunda da toplum ve uzmanlar arasinda farkli goriisler
belirtilmektedir. Yanginlarin neden oldugu yanik alanlar genellikle dogal siireclere terkedildiginde,
bu bolgeleri kaybedilmis alanlar olarak degerlendirmemiz gerekmez. Tiirkiye'nin Akdeniz ve Ege
bolgelerindeki eski yangin alanlari, bu diisiinceyi dogrulayan ornekler sunmaktadir (Bilgili, 2014).
Toplum genellikle yangin sonras: alanlarin hemen restore edilmesini savunurken, uzmanlar yangin
sicakligr ve dumandaki kimyasallarin toprak altinda kalan bitki tohumlarini uyararak dogal olarak
yeniden canlanmalarma yardimeci olabilecegini ileri siirmektedir. Ayrica, disaridan getirilen bitki
tiirlerinin ekosistemi degistirebilecegi ve yerel bitki birlikteligini bozabilecegi konusunda bir ikilem
bulunmaktadir (Bilgili, 2018; Tavsanoglu, 2010). Tiim bu bahsi gegen ikilemlerin sosyobilimsel
konularin dogasi ile ortiistiigli bu yilizden orman yanginlarinin ¢ikis sebeplerinin arastirmada nitel
veri toplama araci olarak kullanilacak senaryolara sosyobilimsel konu olarak segilmesinde etkili

oldugu diisiiniilmektedir.

Orman yangini sonrasi yanan alanlar ile ilgili medyada yer alan ikilem barindiran bir internet

haberinin gorseli 6rnek olarak Sekil 1’de verilmistir.
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Yanan orman arazileri nasil
yeniden agaclandirilir?

Burak Abatay

BBC Turkge

31 Temmuz 2021

Tiirkiye'nin giiney illerinde orman yanginlari giinlerdir etkisini siirdiirtiyor.
Yangin sondiirme ¢aligmalari devam ederken, kamu ve sivil toplum kuruluslarn
vasitasiyla bazi fidan kampanyalar da baslatildi.

Orman Mihendisleri Odasi ve TEMA Vakfi da fidan badigi kampanyalari
baslattigini agikladi. S6z konusu kampanyalara sporcular, sanatgilar ve pek gok
kurum da katilim gosterdi.

Peki, yanan arazide fidan dikerek agaglandirma galigmasi yapmak dogru bir
yontem mi?

Uzmanlar dogal yéntemlerin ormanlik arazilerin yeniden canlandirilabilmesi igin
en iyi yol oldugu gérigiinde.

Sekil 1.Yanan alanlarin agaglandirilma ¢alismalari ile ilgili internet haberi 6rnegi (Atabay, 2021)

Asagida veri toplama araci olarak kullanilan senaryolarin hazirlanmas: siireci su sekilde

aciklanmaktadir:

1. Literatiir incelemesi ve medya analizi: Orman yangmlarina iliskin sosyo-bilimsel
ikilemleri incelenerek baslanmistir. Bu nedenle orman yanginlar ile ilgili alan yazin, tv
haber programlar: ve internette yer alan medya haberleri gézden gecirilmis, bu konudaki

toplumsal algilar1 ve tartismalar1 belirlemek i¢in kullanilmistir.

2. Senaryolarin hazirlanmas:: Arastirmaci tarafindan orman yanginlarmin ¢ikis sebeplerine
yonelik sosyobilimsel durumlar1 igeren senaryolar yazilmistir. Bu senaryolar, tarafsiz,

ikilemli ve farkli goriislere yer verilerek hazirlanmistir.

3. Dil ve anlatim diizeltmeleri: {lk olarak hazirlanan senaryolar, bir Tiirkce 6gretmeni

tarafindan dil ve anlatim yoniinden incelenmis ve gerekli diizeltmeler yapilmaistir.

4. Uzman goriigleri ve diizeltmeler: Biyoloji ve fen bilimleri alaninda akademisyen olan
dort uzmandan (iki profesdr ve iki dogent) goriis alinarak senaryolarin kapsam ve
goriiniis gegerliligi saglanmustir.

5. On pilot uygulama: Secilen goniillii dgrencilerle 6n pilot uygulama yapilarak, veri

toplama aracinin etkililigi test edilmisgtir.

6. Senaryo icerigi: Senaryolar, orman yangininin ¢ikis sebepleri hakkinda iki farkli goriisii
icermektedir: insan kaynakli ve kiiresel 1sinma kaynakli. Her senaryo, hayali uzman

kisiler araciligiyla sunulmustur.

7. Ogrenci goriisleri ve karar vermeleri: Ogrencilere her iki senaryo sunulmus ve her
senaryonun ardindan 6grencilere bu konu hakkindaki kendi diisiincelerini soran agik uglu

bir soru yoneltilmistir.
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8. Sonug¢ ve giincelleme: Ogrencilerin geri bildirimleri ve tepkileri goz oniinde
bulundurularak senaryolar giincellenmis ve hangi senaryonun kullanilacag:
belirlenmistir. Alinan oneriler dogrultusunda tek vignettenin kullanilmasi kararlastirilmis
ve arastirmada kullamilacak olan 2.vignette gilincellenerek son hali verilmistir.
Senaryolarda basit, anlasilir, sade bir dil kullanilmis olup senaryo, 129 kelimeden

olusmaktadir.

Arastirmada kullanilan orman yanginlari alan testi (OYAT)” nin hazirlanmasi: Arastirmada
aragtirmaci tarafindan gelistirilen orman yanginlar1 konusu kazanimlarimi igeren 17 soruluk ¢oktan
se¢meli bir alan testi gelistirilmistir. Coktan se¢meli sorulardan olusan orman yanginlari alan testinin

gelistirilme siireci asagida sunulmustur:

1. Orman yangmlar: ve ¢ikis sebepleri ile ilgili ders kazanimlarin belirlemek i¢in ulusal

ve uluslararasi 6gretim miifredat: taranmstir.

2. Milli Egitim Bakanligi (MEB) ilkogretim ve ortadgretim fen bilimleri, sosyal bilgiler,

cografya ve biyoloji ders miifredat: incelenmis ve uygun kazanimlar secilmistir.

3. Orman miihendisligi yangin ekolojisi ve orman koruma dersi ile 6n lisans ormancilik
ve orman firiinleri programi orman koruma dersi miifredati da incelenmistir ve uygun

kazanimlar se¢ilmistir.

4. Almanya'da ikinci smiftan besinci sinifa kadar olan smiflar igin okutulan Yanici-
kuraklik ve orman yangini konulu modiil de uluslararasi kaynak olarak kullanilmistir ve uygun

kazanimlar segilmistir.

5. Basglangicta 29 kazamim belirlenmistir, ancak uzmanlarin kapsam gegerliligi ile ilgili
geri bildirimleri dogrultusunda arastirma konusu ile daha yakindan iliskili oldugu diistiniilen 10

kazanim secilmistir.

6. Arastirmaci tarafindan eklenen bir kazanim ile toplamda 11 kazanim belirlenmistir.

Bu kazanimlarin yer aldig1 bir belirtke tablosu hazirlanmistir.

7. Uzman goriisleri dogrultusunda bu 11 kazanimin alan testini olusturmada yeterli
kapsami saglayacagini ve Ogrencilerin seviyesine daha uygun olacagi diisiiniilmiistiir. Bu

kazanimlar Tablo 3’te verilmistir:
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Tablo 3. Orman yanginlar: alan testine ait kazanimlarin listesi

OYAT Kazanimlar Listesi

Alindig1 kaynak Kazanim kodu

(MEB, 2018) Biyogesitlilik, dogal yasam, nesli titkenen
canlilar, habitat, ekosistem
F.5.6.1.1.
F.5.6.1.2.

1.Biyogesitlilik ve orman yanginlari ile ilgili
olarak 6grenciler;

1.1.Biyogesitliligin dogal yasam igin 6nemini
sorgular.

1.2.Biyogesitliligi tehdit eden faktorleri,
arastirma verilerine dayali olarak tartisir.

(MEB, 2018) F.5.6.2.3.
1.3.Insan faaliyetleri sonucunda gelecekte
olusabilecek ¢evre sorunlarina yonelik
c¢ikarimda bulunur.

F.8.6.3.3. Kiiresel iklim degisikliklerinin

nedenlerini ve olasi sonuglarini tartigir.

1.4. Kiiresel iklim degisikligi baglaminda gevre

sorunlarmin Diinya'nin gelecegine ve insan

yasamina nasil bir etkisi olabilecegi sorgulanir.
2’den 5’e yangm modiilii-ALMANYA 1.5.Bir orman yangininin ne zaman ve nasil

meydana gelebilecegini bilir.

1.6.0las1 yangin kaynaklarini belirler ve

yangindan korunma onlemleri alir.

a. insan kaynakli orman yanginlarini bilir.

b. Dogal kaynakli orman yanginlarini bilir.

1.7 Bir orman yangininda dogru ve yanlig

davraniglari bilir.

Yangin ekolojisi dersi-Karadeniz Teknik 1.8.Yangin ekolojisinde olan genel terminoloji,

Universitesi (KTU) yontem ve kavramlari (yangin davranisi, yangin
rejimi, yangin ekolojisi, yangin dongiisii)
tanimlayabilir.

Yangin ekolojisi dersi-KTU 1.9.Yangmlarmin toprak, yanicit madde,

vejetasyon ve yaban hayat iizerine olan
etkilerini belirleyip sebep sonug ve oneriler
baglaminda tartisabilir.

Orman koruma dersi-KTU 1.10.Yanict maddeler ve bunlara bagh yangin
tiplerini tanimlayabilir

Arastirmaci tarafindan eklendi 1.11.0rman yanginlarinin Akdeniz
ekosistemlerinin bir pargas: oldugunu bilir.
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12 agik uglu madde ve 29 ¢oktan se¢meli madde olmak tizere toplamda 41 maddeden olusan
bir soru havuzu olusturulmustur. Sorular, literatiirden yararlanilarak arastirmaci tarafindan
yazilmistir. Ayrica kazanimlar1 kapsayacak sekilde sorularin 6grenci seviyelerine uygunlugu, dil ve
akicilik, soru dagilimi ve diizeyi gibi kriterler géz oniinde bulundurularak biyoloji ve fen bilimleri
alaninda iki profesor ve iki dogent 0gretim {iyesinden uzman goriisleri alinarak degerlendirilmistir.
Uzman goriisleri sonucunda agik uglu sorular ¢ikartilmis ve 28 ¢oktan se¢meli soru segilerek testin son
hali olusturulmustur. 28 soruluk test, dil ve anlatim kontrolii i¢in 7. ve 8. siniflardan segilen birer
O0grenciye uygulanmistir. Ardindan 6grencilerle testle ilgili goriislerini almak igin bireysel goriisme
yapilmustir. Ogrenciler, testi ¢ozerken sorun yasamadiklarini ve bazi kavramlarin acitklamalarmin
sorularda verildigini belirtmislerdir. Daha sonra, arastirmacinin g¢alistif1 ortaokulda 7. ve 8. smifta
egitim goren 278 6grenci lizerinde pilot uygulama yapilmistir. Pilot uygulama sonuglari, verilerin Tap
programi ile analiz edilmesi ve gegerlik ile giivenirlik ¢alismalarmin yapilmasiyla degerlendirilmistir.
Pilot uygulamalar sonucunda taslak testin KR20 giivenilirlik katsayis1 0.673 olarak hesaplanmuistir. Bir
olgme aracinin giivenirlik katsayis1 degeri, 0,80 ile 1,00 araliginda ise, bu arag yiiksek giivenilirlik
diizeyine sahiptir. Eger deger 0,60 ile 0,80 arasinda ise, 6l¢gme araci oldukga giivenilirdir. Ancak, 0,60
ve altindaysa, giivenirlik diizeyi diisiik veya ¢ok diisiik olarak degerlendirilebilir (Kalayci, 2010). Bu
durumda OYAT’ in oldukga giivenilir bir basar1 testi oldugu soylenebilir. Pilot uygulama sonucunda
ortalama madde giigliikk indeksi(p) 0,566 olarak bulunmustur. Madde giiclitk indeksinin(p) 0,50
civarinda olmasi arzu edilmektedir (Sozbilir, 2010). Bu dogrultuda degerlendirildiginde OYAT’ 1n
ortalama zorlukta bir test oldugu sOylenebilmektedir. Madde ayirt edicilik indeksi(r), -1 ile +1
arasinda degisir Madde ayirt edicilik indeksinin sifira yaklasmasi maddenin ayirt ediciliginin diisiik
oldugunu, +1’ e yaklagmasi ayirt ediciliginin yiiksek oldugunu gosterir (Ozgelik, 1992). Tiim
maddelerin tek tek ayirt edicilik indekslerine bakilmis, ayirt edicilik indeksi 0.29 ve altinda olan (1., 4.,
6., 7,11, 12, 14, 18, 19, 20, 22.) 11 maddenin ayirt ediciliginin diisitk olmasindan dolay: testten

¢ikarilmasi uygun goriilmiistiir.

Tiim bu analizler sonucunda testten 11 madde ¢ikarilmis ve 17 ¢coktan se¢meli madde iceren
orman yanginlar1 konulu alan testi (OYAT) olusturulmustur. Uzman goriislerinin de dikkate alinmas:
ile test maddelerinde degisiklik yapilmadan alan testi 17 maddelik son sekliyle asil uygulamada

kullanilmisgtir.
Verilerin Analizi

Calismaya iligkin veriler uygulama siiresince orman yanginlari alan testi ve vignettede yer
alan senaryolar araciligryla toplanmistir. Bunlara ek olarak uygulama oncesinde yapilan pilot
uygulamada yar1 yapilandirilmis miilakatlar seklinde bireysel goriismeler yapilmistir. Bu
goriismelerde Ogrencilere uygulama hakkinda sorular sorulmus, uygulamada yer alan metinde

anlagilmayan veya gelistirilmesi gereken yonleri sorulmus, uygulama icin verilmesi gereken siire ve
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Ogrenci seviyesi test edilmistir. Verilerin analiz siireci arastirma sorusunun sirasiyla agiklanmistir. Bu

calismada ilk olarak nicel veri analizi ardindan nitel veri analizi ile yapilmaistir.

Nitel verilerin analizi: Calismanin ana problemi olan ortaokul 6grencilerinin orman yanginlarinin
cikis sebeplerine yonelik informal muhakeme modlarini belirleyebilmek i¢in vignette de yer alan agitk
uglu soruya verdikleri cevaplar, betimsel analiz ile incelenmis olup yiizde ve frekans degerleri
verilmistir. Ayrica ortaokul 6grencilerinin, orman yanginlarinin ¢ikis sebeplerine yonelik goriislerinin
belirlenmesi i¢in de vignette de yer alan acik uglu soruya verdikleri cevaplar iizerinden, betimsel

analiz kullanilmis olup yiizde ve frekans degerleri verilmistir.

"

Nicel verilerin analizi: Arastirmanin 2.sorusu Farkli informal muhakeme tiplerine sahip
Ogrencilerin alan bilgisi arasinda fark var midir?" seklindedir. Bu nedenle ilk olarak Oyat skorlar1 ve
informal muhakeme tipleri SPSS 22.0 istatistiksel analiz paket programi kullanilarak kodlanmis ve
ogrencilerin alan testinden elde ettikleri skorlarin analizi yapilmistir. Devaminda 6grenciler basari
diizeylerine gore diisiik-orta-yiiksek olmak {izere ii¢ grup olacak sekilde kategorize edilmistir.
Ardindan testlerin normal dagilim gosterip gostermedigine Kolmogrow-Simirnov (Lilliefors) testi ile
bakilmis testlerin normal dagilim gostermemesinden dolay1 sonrasinda parametrik olmayan
tekniklerden Kruskal Wallis testine basvurulmustur. Kruskal Wallis testi ile gruplarin (mantiksal-
sezgisel-duygusal) alan bilgisi basar1 ortalamalari arasinda anlamli bir fark olup olmadigina

bakilmistir. Bu gruplardan hangisinin birbirinden farklilastigin1 bulmak igin ise Coklu Karsilastirma

Testi (Post Hoc) analizine bakilmuistir.

Gegerlik ve giivenirligi saglama calismalari: Veri toplama araglarmin gecerlik ve giivenirliligi

saglamak i¢in yapilan calismalar Tablo 4’te belirtilmistir:
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Tablo 4. Veri toplama araclarimin gegerlik ve giivenirliligi saglamak icin yapilan calismalar

Amag

Yapilan uygulama

Gecerlik

Giivenirlik

Orman yanginlar1 alan testini ve vignettede yer alan senaryolar1 hazirlamadan 6nce
gerekli literatiir taramasinin yapilmasi

Orman yanginlari alan testinin ve vignettede yer alan senaryolarin alaninda uzman
kisiler tarafindan incelenmesi ve diizeltilmesi

Vignettede yer alan senaryonun yazim, dil ve anlatim yoniinden uygunlugunun uzman
Tiirkce 6gretmeni tarafindan incelenmesi ve diizeltilmesi

Orman yanginlar1 alan testinin ve vignettede yer alan senaryolarin ortaokul
Ogrencilerine uygunlugu icin bireysel goriisme seklinde 6n pilot uygulama yapilarak
her sinif seviyesinden 6grenci goriislerinin alinmasi

Orman yanginlar alan testini olustururken ulusal ve uluslararasi 6gretim miifredatlar:
incelenerek orman yanginlarina iliskin kazanimlarin belirlenmesi ve belirtke tablosunun
hazirlanmasiyla kapsam gecerliliginin saglanmasi

Orman yanginlar1 alan testinin olusturulma asamasinda 278 6grenci ile pilot calismanin
yapilmasi ve KR-20 i¢ tutarlik kat sayisinin hesaplanarak 0.673 bulunmast

Orman yanginlar1 alan testini ve vignettede yer alan senaryolari hazirlanmadan 6nce
gerekli literatiir taramasinin yapilmasi

Orman yanginlar1 alan testini ve vignettede yer alan acik uclu sorular1 hazirlarken
arastirma sorularia uygulugunun degerlendirilmesi

Calismanin uzun vadede ve genis bir zaman arali1 i¢inde yapilmasi ile uzun siirelilik
ilkesinin uygulanmasi

Betimsel analiz siirecinde kod ve kategoriler belirlendikten bir siire sonra analizlerin
tekrardan yapilarak kod ve yeni kodlar (Code recode procedure) ilkesinin uygulanmasi
Kod ve kategoriler belirlendikten bir ay sonra arastirmaci yeniden kod ve kategori
belirleyerek karsilastirma yapmis ve kod kategorilerin son sekli belirlenmistir.

Miles ve Huberman modelinde yer alan kodlayicilar arasindaki goriis birligi formiilii
uygulanarak igsel tutarliligin saglanmasi.

Ogrencilerin informal muhakeme becerilerinin ‘“mantiksal, duygusal, sezgisel’ olarak
tespitinde belirlenen toplam 40 kodun 36’sinda goriis birligi, 4'tinde ise goriis ayrilig:
belirlenmis (36/ (36 + 4)) ve bu kapsamda Miles ve Huberman degeri 0,90 (2.70) olarak
hesaplanmigtir. Uzerinde uzlagilamayan temalar, kodlayicilar arasinda tekrar
tartigilarak fikir birligine varilmis ve yiizde yiiz uyum saglanmistir. Ogrencilerin orman
yangimlarinin ¢ikis sebeplerine yonelik goriislerinin ‘insan kaynakli, kiiresel 1stnma
kaynakli, kararsiz’ olarak belirlenmesinde ilk etapta 40 kodun 36’sinda goriis birligi,
4'inde goriis ayrilig1 belirlenmis ve bu dogrultuda Miles ve Huberman degeri 0,90
(2.70) olarak hesaplanmistir. Daha sonra kodlayicilar arasinda tekrar degerlendirme
yapilarak goriis ayrilig1 sayisi 2'ye diisiiriilmiistiir. Son durumda Miles ve Huberman
degeri 0,95 (2.70) olarak yeniden hesaplanmustir. Belirtilen kriterler dahilinde 6grenci
cevaplarindan alintilara yer verilmis ve elde edilen bulgularin yorumlanmasi
saglanmistir.

Arastirmanin Etik Izinleri

Yapilan bu calismada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yayin Etigi

Yonergesi” kapsaminda uyulmas: belirtilen tiim kurallara uyulmustur. Yonergenin ikinci bolimii

olan “Bilimsel Arastirma ve Yayin Etigine Aykiri Eylemler” bashg altinda belirtilen eylemlerden

higbiri gerceklestirilmemistir.

Etik kurul izin bilgileri: Etik degerlendirmeyi yapan kurul adi=Uludag Universitesi Sosyal ve Begeri

Bilimler Arastirma ve Yayin Etik Kurulu

Etik degerlendirme kararinin tarihi= 22.10.2021
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Etik degerlendirme belgesi say1 numarasi=09/31
Bulgular

Bu boliimde, arastirmanin problemlerine ait bulgulara yer verilmistir. Alan testinden ve
vignetteden elde edilen bulgular arastirma sorularina gore sirasiyla ayri bashklar altinda

sunulmustur.
Vignettelerin Degerlendirilmesinde Kullanilan Kriterlere Dair Bulgular

‘Ortaokul ogrencilerinin orman yanginlarinin ¢ikis sebeplerine yonelik informal muhakeme
tipleri nelerdir?’ 1.aragtirma sorusuna ait bulgular: Ogrenciler orman yangimlarimin gikis sebepleri ile
ilgili goriislerini belirtirken informal muhakeme Oriintiilerine basvurmuslardir. 7 ve 8. smf
Ogrencilerinin kullandiklar1 informal muhakeme tipleri Sadler ve Zeidler’ in (2005a) betimledigi
informal muhakeme kategorileri esasinda degerlendirmeye tabi tutulmustur. Betimsel analiz
sonucunda vignette yer alan acik uglu soruya verilen Ogrenci yanitlar1 {izerinden ortaokul
ogrencilerinin sahip olduklar1 informal muhakeme tiplerinin sayisal verileri Tablo 5'te verilmistir:

Tablo 5. Orman yanginlarimin c¢ikis sebeplerine yonelik ortaokul 6grencilerinin informal muhakeme tiplerine
iliskin betimsel istatistik ¢izelgesi

Sinif diizeyi
7.s1if 8.s1if

informal Ogrenci N % N % Toplam
muhakeme  goriisii
tipi N o,
Mantiksal ~ Insan 9 22,5 10 25 19 47,5

kaynakl1

Kiiresel 2 5 1 2,5 3 7,5

1sInma

kaynakl1

Kararsiz = - - 2 5 2 5
Toplam 11 27,5 13 32,5 24 60
Duygusal insan 3 7,5 3 7,5 6 15

kaynakh

Kiiresel - - - - - -

1sInma

kaynakl

Kararsiz - - - - - -
Toplam 3 7.5 3 7,5 6 15
Sezgisel Insan 4 10 6 15 10 25

kaynakl

Kiiresel - - - - - -

1s1nma

kaynakl

Kararsiz - - - - - -
Toplam 4 10 6 15 10 25
Genel toplam 18 45 22 55 40 100

Toplam 40 6grenci. N: Ogrenci sayist. %: Yiizde.
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Arastirmanin bulgulari, 6grencilerin vignettede yer alan orman yanginlariin ¢ikis sebepleri
senaryosunda sezgisel, duygusal ve mantiksal muhakeme baglaminda goriislerini belirttigini
gostermistir. Calismalarin bulgularina gore 40 Ogrenciden %601 (N=24) mantiksal informal
muhakemeyi, %25i (N=10) sezgisel informal muhakemeyi ve %15i (N=6) ise duygusal informal

muhakemeyi kullanmaistir.

Calismalarin bulgularina gore orman yanginlarinin ¢ikis sebebinin 40 &grenciden %87,5i
(N=35) insan kaynakli oldugunu, %7,5’i (N=3) ise kiiresel 1sinma kaynakli oldugunu soylemistir.
Ogrencilerden her iki fikri de destekleyen ifadeler kullanarak net bir goriis bildirmeyen %5'i (N=2)

kararsiz olarak kabul edilmistir.

Mantiksal muhakeme kullanan toplam 24 O&grenciden 19'u orman yangmlarmin ¢ikis
sebeplerinin insan kaynakli oldugunu belirtirken sadece N=31i kiiresel 1sinmadan kaynakl oldugunu
belirtmistir. N=2 6grenci ise kararsiz kalarak net bir goriis belirtmemistir. Duygusal muhakeme tipini
kullanan toplam N=6 6grencinin tamaminin orman yanginlarimin ¢ikis sebeplerinin insan kaynaklh
oldugu yoniinde goriis belirttigi goriilmiistiir. Sezgisel muhakeme tipini kullanan N=10 6grencinin
tamaminin ise orman yangmlarmin ¢ikis sebeplerini insan kaynakli olarak ifade ettikleri ve bu yénde

goriis bildirdikleri goriilmiistiir.

Orman Yanginlari Alan Testi (OYAT) Skorlari ve Informal Muhakeme Arasindaki

Anlamliliga Ait Bulgular

[k olarak OYAT’ 1n analiz sonucunda elde edilen bulgularma, sonrasinda 6grencilerin basari
diizeylerinin belirlenmesinde kullanilan kesme noktasinin hesaplanmasina yer verilmistir. Ardindan
gruplarin ortalamalari arasinda anlamli bir fark olup olmadiginin kontrolii i¢in yapilan Kruskal Wallis
testi ve gruplar arasinda farklilasma olup olmadiginin tespiti icin yapilan Coklu Karsilastirma Testi

(Post Hoc) analiz sonuglar: paylasilmaistir.

" Farkl1 informal muhakeme tiplerine sahip 6grencilerin alan bilgisi arasinda fark var midir?"
2.arastirma sorusuna ait bulgular: 2.arastirma sorusunda belirtilen ortaokul &grencilerinin orman
yangimnlarina yonelik alan bilgisi puanlarmin informal muhakeme tipine gore farklilasip
farklilasmadigini arastirabilmek icin oncelikle 6grencilerin orman yanginlar: alan testinden aldiklar:

puanlarin nicel analizi yapilmistir.

Orman Yanginlarr Alan Testinden Elde Edilen Bulgular: Orman yanginlari alan testinin nicel analizi

sonucunda elde edilen verilerin dagilima ait istatistikler Tablo 6’ da sunulmustur:

Tablo 6. Veri toplama aract OYAT’ a iliskin betimsel istatistikler

Degisken N Carpiklik Basiklik  Max. Min. Ort. ss Kiz Erkek Sig.
Ort.  Ort.

OYAT 40 -0,646 0,942 15 5 11 1,923 10,95 9,47 ,545
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SPSS programi kullanilarak yapilan analizde OYAT skorlarinin cinsiyete gore degiskenlik gosterdigi
kiz 6grencilerin alan testi ortalama puanlarmin 10,95, erkek 6grencilerin ortalama puanlarinin ise 9,47
oldugu ve Sig. Degerinin ,545 oldugu goriilmiistiir. Yapilan analiz bulgularina gore Sig. degeri ,05ten

biiyiik oldugu icin kiz ve erkek 6grencilerin OYAT skorlar: arasinda anlaml bir fark goriilmemistir.

Orman Yanginlari Alan Testi Basart Diizeyleri ve Informal Muhakeme Tipleri Arasindaki
Anlamhilhiga Ait Bulgular: Orman yanginlari alan testi puanlarnin analizinden sonra 2.arastirma
sorusunun analizine devam edebilmek icin SPSS analiz programinda 6grencilerin Oyat skorlarindan
aldiklar1 puanlarin kesme noktas1 hesaplanarak dgrenciler basar: diizeylerine gore diisiik, orta ve {ist
grup olmak {iizere ii¢ grupta kategorize edilmistir. Oyat skorlarindan elde edilen puanlarin kesme

noktalar1 Tablo 7’ de verilmistir:

Tablo 7. Spss analiz programinda kesme noktas: hesaplama

Oyat Skor % Kesme Puanlan
33,3 9,67
66,6 11

Diisiik grup 0’dan 9,67’ye kadar sahip puanlari, orta grup 10’dan 11’e kadar sahip puanlar1 ve
yliksek grup 12 ve iizeri puanlara sahip puanlar1 bir araya getirerek Oyat skorlarindan alinan
puanlara dogrultusunda kesme puami baz alinarak yeni gruplar olusturulmustur. Ogrenciler, Oyat

skorlarindan aldiklar1 puanlara gore diisiik-orta-yiiksek olmak iizere ii¢ grupta kategorize edilmistir.

Bu gruplarda yer alan 6grenci sayilarinin ve basari diizeylerinin informal muhakeme tipleri

arasindaki dagilimi Tablo 8’de sunulmustur:

Tablo 8. Alan testi basari diizeylerine gore informal muhakeme tiplerinin dagimi

Informal muhakeme tipleri

:g Mantiksal Duygusal Sezgisel Toplam

o0 Diisiik N 6 1 6 13

« % 15 2,5 32,5

£ o 15

= < Orta N 11 3 4 18

2 & % 275 7,5 45
£ 10

=S Yiiksek N 7 2 - 9

> & 0

S8 % 17,5 5 : 22,5

Toplam N 24 6 10 40

Toplam 40 6grenci  N: Ogrenci sayist

Tablo 8’e gore diisiik basar1 diizeyinde 13 6grencinin, orta basari diizeyinde 18 6grencinin,
yiiksek basar1 diizeyinde ise 9 6grencinin yer aldig1 sdylenebilir. Diigiik basar1 diizeyindeki 6grenciler
arasinda, mantiksal ve sezgisel muhakeme tipi esit sayida goriiliirken, duygusal muhakeme tipi en az
siklikta gozlemlenmistir. Orta basar1 diizeyindeki &grencilerde ise en yaygin muhakeme tipi
mantiksal muhakeme iken, onu sezgisel muhakeme tipi ve duygusal muhakeme tipi takip etmektedir.

Yiiksek basar1 diizeyindeki Ogrenciler arasinda ise en yaygin muhakeme tipi yine mantiksal
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muhakeme olup, duygusal muhakeme tipi az sayida goriilmekte; ancak sezgisel muhakeme tipi hig
gozlemlenmemistir. Mantiksal muhakeme tipi, her basar1 diizeyindeki 6grenciler arasinda ortak bir
ozellik olarak gozlemlenirken, sezgisel muhakeme tipi en ¢ok diisiik bagar1 diizeyindeki 6grencilerde

bulunmakta ve yiiksek basar1 diizeyindeki 6grenciler arasinda hi¢ gozlenmemektedir.

Gruplarin kendi arasinda karsilastirmasini yapabilmek icin 6nce toplanan verilerin SPSS
programinda normallik testleri incelenmistir. Shapiro Wilk ve Kolmogrow-Simirnov testleri
araciligiyla veri gruplarinda normallik olup olmadig1 anlasilabilmektedir. Eger veri sayist 29'dan
kiiclik ise Shapiro Wilk testi, veri sayisi 29 veya 29'dan biiyiik ise Kolmogrow-Simirnov (Lilliefors)
testi tercih edilir (Kalayci, 2010). Bu ¢alismada 40 6grenci ile ¢alisildig: icin baslangicta Kolmogrow-
Simirnov (Lilliefors) testi tercih edilmistir. Fakat analiz sonucunda test normal dagilim
gostermemistir. Testin normal dagilim gdstermemesinden, gruplarin homojen olmamasindan ve de
mantiksal-sezgisel-duygusal olmak {izere 3 grup icermesinden dolay1 Kruskal Wallis testine
basvurulmustur. Kruskal Wallis belirli bir degisken tizerinden ikiden fazla gruplarin siralama 6lgegi
puan ortalamalarini birbirleri ile karsilastirabilen non- paremetrik bir analizdir (Can, 2019). Kruskal

Wallis test analizinden elde edilen sayisal veriler Tablo 9’da sunulmustur:

Tablo 9. Kruskal-Wallis testi sonuglarina gore informal muhakeme tipleri ile alan testi bagari diizeylerinin
karsilagtirilmasi

Gruplar (Informal N Sira ort. Sd Xz 1% Anlaml

muhakeme Tipi) fark

Duygusal 6 20,83 2 7,215 0,027 Mantiksal-
Sezgisel

Sezgisel 10 13,10

Mantiksal 24 23,50

Toplam 40

Tablo 9’da yer alan Kruskal Wallis analizine gore Sig. Degeri ,027 olarak hesaplanmistir. Bu
degerin ,005" den kiiciik olmasi gruplarin (siralama Olgegi puani) ortalamalar1 arasinda fark oldugu
anlamina isaret etmektedir (Can, 2019). Bu ii¢ gruptan(mantiksal-sezgisel-duygusal) en az bir
tanesinin digerlerinden anlaml bir sekilde alan bilgisi diizeyi bakimindan ortalama (siralama Olgegi
puani) olarak farklilastig1 da sdylenebilmektedir. Bu gruplardan hangisinin birbirinden farklilastigim
bulmak i¢in ise Coklu Karsilastirma Testi (Post Hoc) analizine bakilmistir. Gruplar arasinda normallik
ve homojenlik varyans dagiliminin saglanamamasindan dolay1 normal Anova’dan farkli olarak One-
Way Anova-Post Hoc Multiple Comparisons analizinde Equal wvariances not assumed alanindan
Tamhane’s T2 bolimii secilerek analize devam edilmistir. One-way ANOVA ve ¢oklu karsilastirma

testi analizinin sayisal verileri Tablo 10 ve Tablo 11’de sunulmustur:
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Tablo 10.0ne-way ANOVA analizine iliskin sayisal veriler

Varyansin kaynag1 Kareler toplam1  Sd Kareler F P
Ortalamasi

Gruplar aras1 5,767 2 2,883 3,847 0,030

Grup ici 27,733 37 0,750

Toplam 33,500 39

Tablo 11. Coklu karsilastirma testi analizinin sayisal verileri

Post Hoc Test (Coklu karsilastirma)

Bagimli degisken:  Alan test 95 % Giiven

Tamhane diizey Aralig:

(I) Muhakeme Tip  (J) Muhakeme  Ortalama fark (I- Standart Sig. Alt Ust
Tip D hata sinir sinir

Duygusal Sezgisel 0,73333 0,42687 0,304 -0,4673  1,9339
Mantiksal -0,16667 0,37910 0,965 -1,2984  0,9651

Sezgisel Duygusal -0,73333 0,42687 0,304 -1,9339 04673
Mantiksal -0,90000 0,32206 0,036 -1,7489  -0,0511

Mantiksal Duygusal 0,16667 0,37910 0,965 -0,9651 1,2984
Sezgisel 0,90000 0,32206 0,036 0,0511 1,7489

Tablo 10’a gore gruplarin ortalamalar: arasinda anlamli fark olup olmadigini ortaya koyan tek
yonlii varyans analizinden (One-way ANOVA) elde edilen, p degeri 0,05 ten kiiciik bulundugu icin
gruplarin ortalamalar1 arasinda anlamli fark oldugu soylenebilmektedir. Aralarinda anlaml fark olan

gruplar1 gormek i¢in ise Tablo 11’ deki ¢oklu karsilastirma sonug tablosuna bakilmasi gerekmektedir.

Kiyaslanan gruplarin ortalamalar1 arasi farkin(I-J) anlamlilik test sonucu eger p> 0,05 ise
anlamh fark yok, eger p<0,05 ise anlamli fark vardir (Can, 2019). Tablo 11’ e gore mantiksal
muhakeme tipine sahip 6grenciler ile ile sezgisel muhakeme tipine sahip 6grencilerin alan testi bagar1
puan ortalamalar1 arasinda p degeri 0,036<0.05 oldugu icin anlamli fark vardir. Anlamliligin mantiksal
muhakeme lehine oldugu ve sezgisel muhakeme tipi gosteren gruptan farklilastig:

soylenebilmektedir.

Duygusal informal muhakeme tipindeki 6grencilerin alan bilgisi puanlariin ortalamasinin
sezgisel muhakeme tipindeki 6grencilere gore daha yiiksek oldugu, mantiksal muhakeme tipindeki
Ogrencilerin alan bilgisi puanlariin ortalamasinin hem duygusal hem de sezgisel informal muhakeme
tipindeki Ogrencilere gore daha yiiksek oldugu belirlenmistir. Sezgisel muhakeme tipindeki
Ogrencilerin alan bilgisi puanlarinin ortalamasinin mantiksal ve duygusal informal muhakeme
tipindeki Ogrencilerin alan bilgisi puanlarimin ortalamasina gore diisitk oldugu goriilmektedir.
Sezgisel muhakeme tipi ve duygusal muhakeme tipi arasinda ve de duygusal muhakeme tipi ve

mantiksal muhakeme tipi arasinda alan bilgisi basar1 puanlarina yonelik farkliliklar olsa da bu
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farklihiklar Sig. Degerinin ,05ten kiiciik olmamasindan dolay1 istatistik agisindan anlaml

sayillamamaktadir.
Sonug, Tartisma ve Oneriler

Orman Yanginlarin Sebepleri ile Tlgili Ogrencilerin Informal Muhakeme Tiplerine Iliskin

Sonuglar ve Tartisma

Bu calismada ortaokul 6grencilerinin orman yanginlarinin ¢ikis sebepleri ile ilgili goriislerini
ve goriislerini ifade ederken kullandiklari informal muhakeme tiplerini belirlemek amaglanmstir.
Arastirmanin birinci sorusu su sekildedir: “Ortaokul Ogrencilerinin orman yangmnlarimin ¢ikis

sebeplerine yonelik informal muhakeme tipleri nelerdir?”

Bu amag¢ dogrultusunda ortaokul 6grencilerinin goriislerini belirlemeye yonelik acik uglu
sorulardan olusan nitel bir 6lgme araci olan vignette kullanilmistir. Vignettede orman yangmlarinin
cikis sebepleri ile ilgili insan kaynakli ve kiiresel 1sinma kaynakli olmak {izere iki farkli goriis one
siriilmiis ve Ogrencilerden bir karar vermesi beklenmistir. Bu karar1 verirken ogrencilerin
ifadelerinden kullandiklar:1 informal muhakeme tipleri belirlenmeye calisilmistir. Arastirmanin
sonucunda 40 6grenci goriisiinden betimsel analiz yontemi ile elde edilen veriler, bulgularda tablolar
halinde sunulmustur. Alanyazinda yapilan ¢alismalar incelendiginde informal muhakeme modlarinin
farkli sekillerde smiflandirildigy goriilmiistiir (Patronis, Potari ve Spiliotopoulou, 1999; Sadler ve
Zeidler, 2005b; Yang ve Anderson, 2003). Bu calismada ortaokul dgrencilerinin informal muhakeme
tiplerini Sadler ve Zeidler (2005b)’in 6nerdigi mantiksal, duygusal ve sezgisel seklinde siniflandiran
bir analitik g¢ergeve kullamilmistir. Bu analitik gergceve dogrultusunda yapilan analiz sonucunda
calismaya katilan ogrencilerde bu ii¢ muhakeme tipinin 6rneklerine rastlandigi goriilmektedir. Bu
baglamda yapilan analiz sonucunda calismaya katilan &grencilerin informal muhakeme tiplerinin
daha onceki calismalarda elde edilen calisma bulgularina gore farklihik gosterdigi goriilmektedir.
Ornegin, Karagor'un 2020 yil1 yiiksek lisans tez arastirmasinda 8.smnif 6grencisinden toplanan verilerin
sonucunda gen terapisi ve niikleer enerji sosyobilimsel konusuna yonelik Ogrencilerde en ¢ok
duygusal informal muhakeme tipinin kullanildig1 goriilmiistiir. Yine benzer bir ¢alisma olan Demir’in
(2017) besinci sinif ogrencilerinin heyelan konusundaki informal muhakeme modlarinin belirlendigi
yliksek lisans tez calismasimnin bulgularina goére daha ¢ok duygusal muhakeme kullandiklar
goriilmiistiir. Sosyobilimsel konu seciminin ve yerel SBK’ lerin, 6grencilerin ilgi ve motivasyonu gibi
duyussal alanlari etkileyebilecegi bu durumun nedenleri arasinda gosterilmektedir (Topgu, Sadler ve
Yilmaz-Tiiziin, 2010; Topcu, Mugaloglu ve Giiven, 2014). Alanyazinda yer alan c¢alismalar
incelendiginde bireylerin SBK’lerde gelistirdigi argiimanlarin; kisisel yasantilardan, sosyal ¢evreden
ve deneyimlerden etkilenebildikleri anlasilmaktadir. Bireylerin sosyobilimsel konular farklilagtik¢a
gelistirdikleri informal muhakeme Oriintii tiirlerinin de bu baglamda farklilagtigi belirlenmistir

(Karagor, 2020).
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Ortaokul 6grencileriyle yaptigimiz bu calismada ogrencilerin, en ¢ok mantiksal en az ise
duygusal informal muhakeme tipini kullandiklari goriilmiistiir. Sadler ve Zeidler'in 2004 yilinda
yaptiklar1 ¢alismada da 6grencilerin en ¢ok mantiksal muhakeme tipini kullandiklarimi belirtmeleri
yaptigimiz ¢alismanin bu yoni ile benzerlik gostermektedir. Ayni sekilde Topgu'nun 2008 yilindaki
doktora tezinde farkli sosyobilimsel konular {izerinden katihmcilarin informal muhakeme tiplerine
bakildiginda en ¢ok mantiksal muhakeme tipine rastlandigr goriilmiistiir. Mevcut c¢alismada
Ogrencilerin daha ¢ok mantiksal muhakeme kullanmalarinin nedenleri, 6grenciyi ikilemde birakacak
olan sosyobilimsel konu olan orman yanginlariin ¢ikis sebeplerinin kiiresel ve giincel bir konudan
se¢ilmis olmasi olabilir. Son yillarda iilkemizde ve diinyada ¢ikan orman yanginlarinin giindem
olmasi ve medyada siklikla yer almasi da 6grenci goriisleri iizerinde etkili olmus olabilir. Ayrica
calisma grubunda yer alan 8.smif Ogrencilerinin fen bilimleri dersinde fen Ogretim miifredat:
kapsaminda kiiresel 1sinma konusunu gormiis olmalarinin da etkili olabilecegi diisiiniilmektedir.
Sosyobilimsel konu hakkinda bilgi sahibi olmalar1 veriye dayali mantiksal kararlar vermelerini
saglamis olabilir. Demir’in 2017 yilinda modelleme ile heyelan konusunu isleyen 5.siniflarin informal
muhakeme becerilerini tespit etmeye yonelik 6n miilakat ve son miilakat seklinde yaptig:
calismasinda son miilakat sonucunda mantiksal informal muhakeme kullanan O6grencilerin
sayilarinda artis oldugu goriilmiistiir. Bunun sebebinin de heyelan konusundaki sekiz saatlik model
tabanli etkinliklerin etkisi oldugu diisiiniilmektedir. Demir’ e (2017) gore bu siirecte Ogrenciler

gozlemleme, veri toplama, verileri analiz etme gibi bilimsel stire¢ becerilerini kullanmislardir.

Ogrencilerin anlik tepkilerden olusan sezgisel muhakeme tipi ise on 8grencide goriilmiistiir.
Bu 0Ogrencilerin goriislerini ifade ederken gerekce sunmadiklari, mantiksal bir oriintii seklinde
fikirlerini siralamadiklari, olay1 esas alan ve akla ilk gelen tepkisel ifadeler kullandiklar1 ve daha kisa

yarutlar verdikleri gozlemlenmistir. Ayrica bilimsel veri kullanmamalar1 da dikkat ¢ekmistir.

Orman yanginlarin sebepleri ile ilgili 6grenci goriislerine iliskin sonuglar ve tartisma: Bu
¢alismanin ikinci basamaginda orman yanginlarmin ¢ikis sebepleri ile ilgili senaryo igeren vignette
ogrencilere sunulmus ve 6grencilerin bu konu hakkindaki goriisleri alinmistir. Bu goriisler, betimsel
analiz yontemi ile irdelenmis ve tii¢ farkli kategori yapilmistir. Bulgularin sonucunda 6grencilerin
¢ogunlugu orman yangmlarinin ¢ikis sebeplerinde insan ve insan faaliyetlerinin rol aldigin ifade
etmisgtir. Ogrencilerin goriislerinden elde edilen kodlarda insanlarin duyarsizligi, bilingsizligi, ¢opleri
birakarak gevre kirliligine yol agmalari, sigara izmaritleri, sondiiriilmeyen piknik atesi, mercek etkisi
gosteren cam siseler, ihmal, terdr veya turizm alami agma amacgh kasitli cikarilan yanginlar,
tedbirsizlik ve denetim mekanizmasmin yetersiz olmasi vb. ifadelere rastlanmigtir. Orman
yanginlarinin ¢ikis sebeplerinde kiiresel 1sinmanin etkili oldugunu ifade eden &grencilerin orani ise
¢ok daha azdir. Bu 6grenciler; goriislerinde ortalama iistii seyreden sicakliklarin ve 1sinan havalarm
yangin potansiyelini arttirmasindan, kuru otlarin tutusmasindan, orman yanginlarinin doganin bir

parcast oldugundan ve insanlarin dogaya miidahale etmesinden bahsetmektedir. Kararsiz
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kategorisinde yer alan iki 6grenci goriis belirtirken hem insan faaliyetinden hem de kiiresel issnmadan

esit oranda bahsederek net bir goriis belirtmemistir.
OYAT Skorlar1 ve informal Muhakeme Arasindaki Anlamliliga Yonelik Sonug ve Tartigsma

Arastirmanin ikinci sorusu su sekildedir: "Farkli informal muhakeme tiplerine sahip
Ogrencilerin alan bilgisi arasinda fark var midir?" Bu amag¢ dogrultusunda &grencilere ilk olarak
orman yanginlari alan testi uygulanmis ve sonrasinda alan testi basari diizeyleri ile informal

muhakeme tiplerinin aralarinda anlaml bir sekilde farklilasip farklilasmadigina bakilmistir.

Orman yanginlar alan testine iliskin sonuglar ve tartisma: Bu calismada veri toplama siirecinde ilk
olarak calisma grubuna 17 maddeden olusan ¢oktan se¢meli OYAT uygulanmistir. 40 ortaokul
Ogrencisinin alan testinden aldiklar1 puanlar, dogru cevap sayisi iizerinden her soru bir puan olacak
sekilde hesaplanmis ve bulgularda skor tablosunda verilmistir. En diisiik 6grenci skoru 5, en ytiksek
dgrenci skoru ise 15 olarak belirlenmis olup 11 puanda bir y1g1lma gériilmektedir. Ogrencilerin orman
yangnlari ile ilgili en az 5 soruyu dogru yaritlamalari, secilen sosyobilimsel konu ile ilgili az da olsa
bilgi sahibi olduklarmmi ve hicbir fikri olmayan o6grencinin bulunmadig1 sdylenebilir. Analizler
sonucunda testin aritmetik ortalamasi 10,275 olarak hesaplanmis olup 17 6grencinin ortalamanin
altinda puan aldig1, 23 6grencinin ise ortalamanin iistlinde puan aldig1 gortilmistiir. Bu durumda
ogrencilerin %57,5 ’inin orman yanginlari konusunda ortalamanin iistiinde bilgi sahibi olduklar:
diisiiniilebilir. Ortalama iistii ile en yiiksek skor arasinda bulunan Ogrencilere ait mantiksal

muhakeme tipi sayisinda artis olurken sezgisel muhakeme tipi sayisinda ise azalma goriilmiistiir.

Orman yanginlari alan testi basar1 diizeyleri ve informal muhakeme tipleri arasindaki anlamliliga
yonelik sonuclar ve tartisma: Sezgisel muhakeme tipinde yer alan 6grencilerin vignettede yer alan
acik uglu soruya ¢ogunlukla kisa, birbiri ile baglantisiz, bilimsel veri igermeyen, ani tepkiler iceren
yanitlar verdikleri goriilmiistiir. Bunun nedeni, konu ile bilgilerinin yetersiz olmasi olabilir.
Bulgularda bu &grencilerin 17 maddelik OYAT’tan 11 ve daha altinda skorlara sahip olduklar
goriilmiistiir. Alan bilgisi yiiksek grupta sezgisel muhakeme tipine rastlanmamistir. Alan bilgisi
noktasinda basar1 diizeyi yiiksek olan dgrencilerin sezgisel muhakeme tipini ¢ok tercih etmedikleri
sOylenebilir. Alan bilgisinin yetersiz olmast bir konu hakkinda goriis bildirirken delillerin,
gerekgelerin ve bilimsel verilerin kullanilmamasina yol agabilir. Bu durum da sezgisel muhakeme

tipinin daha ¢ok goriilmesine mantiksal muhakeme tipinin ise daha az goriilmesine sebep olabilir.

Kruskal-Wallis testi sonuglarina gore OYAT basar1 diizeyleri ile informal muhakeme tipleri
arasinda anlaml bir fark oldugu goriilmiigtiir. Informal muhakeme tiplerinin aralarinda anlamli bir
sekilde farklilasip farklilasmadigina bakildiginda ise mantiksal muhakeme tipinin sezgisel muhakeme
tipine gore istiinliik gosterdigi ve anlamli bir sekilde sezgisel muhakeme tipi gosteren gruptan
farklilastig1 sdylenebilir. Buradan yola ¢ikarak alan bilgisi diizeyinin yiiksek olmasinin mantiksal akil

yliriitmede etkin bir faktor olabilecegi diistiniilmektedir.
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C)grencﬂerin sosyobilimsel konulardaki bilgi diizeyleri konu hakkindaki goriis ve muhakeme
becerilerini etkileyebilir. Giindelik hayat igerisinde ikilem yaratan, karar verilmesi gereken
durumlarla kars1 karsitya kalinabilir. Bu durumlar karsisinda ise mantikli diistinerek ve muhakeme
ederek daha adilane ve saglikli kararlar verilebilir. Bu baglamda okullarda derslerin 6zellikle fen
bilimleri derslerinin 6gretim miifredatinda sosyobilimsel konulara siklikla yer verilmesi gerektigi
diislintilmektedir. Bireylerin ¢evre sorunlar1 gibi gilinlitk yasam problemleri hakkinda bilimsel
diisiinebilmesi, olaylara farkli bakis acilariyla ve elestirel yaklasmasi, bilimsel arastirmalar yaparak
argiimanlar olusturmalari sorunlarin ¢6ziimii i¢in oldukg¢a Snem arz etmektedir (Ural, Oztas ve Ercan,
2020). Siiflarda tartisma ortamlarinin olusturulmasinin 6grencilerin argiiman kurma ve tartisma
becerilerini destekleyerek bilimsel muhakeme yeteneklerini gelistirecegi diisiiniilmektedir. Ancak bu
calismalar dogrultusunda 6grencilerin gelecekte kendi kararlarini verebilen, kanit kaynaklarini adil
degerlendirebilen, mantikl diisiinebilen, muhakeme yapabilen bilimsel okur yazar bireyler olmasinin

miimkiin olabilecegi diistintilmektedir.

Bu ¢alismadan saglanan biitiin bulgular birlikte degerlendirildiginde, bundan sonra ¢alisma
yapacak arastirmacilara, 6grencilerin informal muhakeme tiplerinin birbirine iistiinlitk gostermedigi,

arastirmacilarin degerlendirme yaparken bunu goz oniinde bulundurmalar: gerektigi soylenebilir.

Bilimsel okuryazarlik, bireylerin muhakeme becerilerini gelistirebilir. Bu dogrultuda
okullarda Fen bilimleri derslerinde 6grencilerin bilimsel okuryazarlik, tartismaya yatkinlik, toplumsal
sorunlara duyarliik ve karar verme yetkinliklerinin gelistirilmesi icin bilimsel tartismalardan
faydalanilabilir. Giiniimiizde bireylerden bircok konuda kendi kararlarini vermeleri ve bunu
yaparken de delilleri adil olarak kullanmasi beklenmektedir. Ogrencilerin muhakeme becerilerinin
gelistirilmesi karar verme yetkinliklerinin artirilmasinda etkili olabilir. Okullarda &zellikle de fen
bilimleri derslerinde 6gretmenlerin giincel sosyo-bilimsel konularla kazanimlar arasinda baglanti
kurarak derslerini islemeleri 6grencilerin sosyobilimsel konular hakkinda bilgi sahibi olmalarim
saglayabilir. Incelemeler sonucunda iilkemizde sosyobilimsel konu olarak calisilmis orman yanginlari
konusuna mevcut arastirma diginda rastlanmamaigtir. Orman yanginlarinin kiiresel 1sinmanin artisi ile
iilkemizde ve diinyada artis gosterecegini bu konuda toplumlarin bilinglendirilmesi gerektigini bu
sebeple de Ogretim miifredatlarinda bu konuya yer verilmesi gerektigi soylenebilir. Bu arastirma
kapsaminda hazirlanan alan testi ve vignettelerin okullarda derslerde ve benzer calismalarda

kullanilmasi da oneri olarak sunulmaktadair.
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Introduction

Today, many science education experts focus on certain social dilemmas associated with
science or technology, such as genetic engineering, global warming, and nuclear power plants
(commonly referred to as 'socio-scientific issues' or SSI) (Bell and Lederman, 2003; Sadler, 2004). It is
believed that general science education, especially for all members of society and particularly for
students, has become more important than in the past. Choices regarding contentious socioscientific
subjects such as alternative energy sources, cloning, and the military application of biometric data
have the potential to influence the destiny of societies and the very survival of the planet. Therefore,
the idea of creating a society comprised of potential science literates who can understand more
advanced claims in socio-scientific debates, critically analyze the reasons and discussions of these
claims, and utilize scientific thinking skills, is considered an important goal in all countries (Kdseoglu,

Tiimay and Budak, 2008).

Socioscientific issues have solidified their importance as a key goal in science education,
influenced by real-life contexts, which are essential for students to comprehend and learn (Albe, 2008;
Walker and Zeidler, 2007). Understanding socioscientific issues is crucial for students to grasp
complex scenarios they might face in everyday life and supports the development of their informed
decision-making capabilities (Albe, 2008, van der Zande, Warloo, Brekelmans, Akkerman, and
Vermunt, 2011). Consequently, it is vital to boost students' awareness of and tolerance for ethical
dilemmas and to foster their active engagement in solving these issues (Dawson, 2011). Enhancing
students’ abilities to navigate such dilemmas has become an aim of science education. Accordingly,
the Science Course Curriculum seeks to enhance scientific thinking, reasoning, and decision-making
skills across the student population, promoting the formation of scientifically literate individuals

(Ministry of National Education (MoNE), 2017).

Students, when engaged with socio-scientific issues, present various reasons and evidence to
support their personal beliefs and decisions. While evaluating or generating responses to these
complex and unresolved issues, students frequently utilize informal reasoning skills. Therefore, their

ability to use informal reasoning in decision-making on socio-scientific topics is of great importance
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(Sadler, 2004; Wu and Tsai, 2011). In the discussion and resolution of socio-scientific issues, informal
reasoning is often preferred over formal reasoning (Sadler, 2004). The review of literature uncovers
diverse methods showcasing the informal reasoning strategies students use when addressing
socioscientific issues. For this research, a framework has been crafted based on the research problem,
drawing from existing literature to pinpoint the informal reasoning patterns exhibited by students.
Forest fires have been occurring in the world's ecosystems for about 400 million years and continue
today across a wide range from Tasmania to the Arctic (Bilgili, 2018). For fire-dependent ecosystemes,
forest fires play an essential role in maintaining ecological balance and sustaining many ecosystems
(Bilgili, Saglam, and Baskent, 2001; San-Miguel-Ayanz, Moreno and Camia, 2013). However, fires
cause damage to thousands of hectares of forests annually and prevent efficient utilization of forest
resources, leading to negative global impacts (Xanthopoulos, 2007). Forest fires can pose ecological,
economic, and social environmental risks. They affect not only forests but also lead to erosion, air
pollution, floods, landslides, mass loss, desertification, and disruption of flora, fauna, and water
resources, as well as negatively impact the production of forest products. Furthermore, they damage
aesthetic and recreational areas such as parks, picnic spots, and hunting regions, and can adversely
affect settlements and socio-cultural structures (Kiiciikosmanoglu, 2006). While there are negative
effects of forest fires, their positive aspects are also noted. For instance, although the soil surface burns
during a fire, the roots of some plants can survive underground and regrow quickly after the fire
through buds. Fire-adapted plants may have seeds that are stimulated to germinate by the heat and
chemicals in smoke. Seeds dormant for long periods may crack open with the heat and germinate with
the first rains, leading to the emergence of new plant species. After a fire, the introduction of new
plant species can lead to the appearance of distinctive insect varieties, the emergence of new bird
species, and the preservation of genetic diversity. However, fire prevention activities can increase the
risk of extinction for fire-adapted species and lead to the accumulation of dry ground cover, causing
more severe fires (Tavsanoglu, 2010). This can complicate fire prevention efforts, increase costs, and

lead to greater damage.

Globally and in our country, the causes of forest fires are generally divided into two main
categories: anthropogenic (human-caused) effects and natural disasters (e.g., lightning) (Ayanoglu,
Dolarslan and Giil, 2017). The 2022 annual report of the General Directorate of Forestry (GDF)

provides the numerical distribution of the causes of forest fires as shown in Table 1.

Table 1. Numerical distribution of the causes of forest fires, 2018-2022 (General Directorate of Forestry (GDF),
2023)

Causes of Fire Unit 2018 2019 2020 2021 2022
Arson Number 94 124 72 110 86
Negligence/Carelessness/Accident Number 676 883 1.156 1.001 830
Natural Number 400 372 312 353 358
Undetermined Number 997 1.309 1.859 1.329 886
Total Number  2.167 2.688 3.399 2.793 2.160
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According to the data presented in Table 1, an analysis of the causes of forest fires during
2018-2022 reveals that fires of unknown origin consistently had the highest occurrence each year,
followed by human-caused negligence/carelessness/accidents, with natural factors being the third

most common cause, and arson being the least frequent.

In Turkey, between 1937 and 2019, over an 81-year period, the total number of fires recorded
was 106,663, and the total burned area was 1,667,676 hectares. It was determined that the annual
average number of fires was 1,314, and the average annual burned area was 20,588 hectares (GDF,
2019). In recent years, extraordinary meteorological conditions, drought, and the adverse effects of
climate change have led to an increase in large forest fires and an increase in the area affected per fire

(GDF, 2023).

The causes, prevention, benefits, damages, and post-fire intervention methods of forest fires
are subjects of varying opinions among media, experts, and the public. These differences in
viewpoints can lead to dilemmas, resulting in people giving diverse answers to the causes of forest

fires.

Due to its geographical location in the Mediterranean climate zone, Turkey has a close
relationship with forest fires. In our country, as 60% of the total forest area is covered by regions
sensitive to first and second-degree fires, a significant portion of our forests is under threat of fire
(GDF, 2023). The significance of forest fires as an environmental issue affecting society and the world,
and being a subject open to debate with many dilemmas, aligns well with the nature of socio-scientific
topics. The increase in the number of forest fires globally and in our country has heightened interest
and curiosity in the causes of these fires and, as mentioned above, being a socio-scientific topic has
influenced the selection of the causes of forest fires as a research subject. Moreover, a literature review
reveals that socio-scientific topics most commonly studied include nuclear energy, GMOs, genetic
engineering and biotechnology applications, cloning, hydroelectric power plants, global warming, and
climate change (Degirmenci and Dogru, 2017). According to these studies, no research has been found
focusing specifically on the causes of forest fires as a socio-scientific topic. Furthermore, no study has
been found that identifies the types of informal reasoning among middle school students regarding
the causes of forest fires, a socio-scientific subject. Therefore, this study is considered to be the first in

its field and is expected to contribute to filling these gaps in the literature.

This research aims to examine the types of scientific reasoning skills among middle school
students through their responses to a controversial text (vignette) about the causes of forest fires, a
socio-scientific topic. Additionally, it aims to encourage individuals to make informed decisions by
fairly evaluating evidence within the context of scientific literacy. This study is also considered to be

an understanding of the existing types of reasoning skills among students.

In this regard, the research seeks to answer the following questions:
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1. What types of informal reasoning do middle school students use regarding the causes of

forest fires?

2. Is there a difference in domain knowledge among students with different types of

informal reasoning?
Method
Research Model

This study, which examines the opinions of middle school students about the causes of forest
fires and their types of informal reasoning, is a research that utilizes both quantitative and qualitative
methods. The primary aim of the study is to examine and describe the views and reasoning types of
middle school students regarding the causes of forest fires. This research is a descriptive study based
on both qualitative and quantitative perspectives. Accordingly, the design of the study is determined

as qualitative descriptive and quantitative descriptive.

According to Sandelowski (2000), qualitative descriptive research presents a simple
description in everyday language of a summary that covers the facts of an event. This design is
particularly suitable for obtaining direct and straightforward answers to questions of special
importance to researchers. Such questions include people's concerns about an event, their thoughts,

attitudes, feelings, or in short, their reactions to it (Sandelowski, 2000).

In descriptive analysis, which is part of quantitative methods, data are organized and
summarized. Evaluations are made by calculating values such as frequency, percentage, standard

deviation, and mean, in a manner that represents all collected data (Yilmaz, Aydin and Bahar, 2015).
Study Group

In the study, a convenience sampling method was used. The study group consisted of a total
of 40 (21 girls, 19 boys) 7th and 8th-grade students attending a middle school where the researcher
works, located in Bursa province during the second term of the 2021-2022 academic year. From the 7th
grade, 18 students from different classes voluntarily participated in the study. From the 8th grade, 22
students in one class voluntarily participated. Pilot applications and individual interviews were
conducted with students from all class levels (5th, 6th, 7th, and 8th grades). It was understood that 5th
and 6th-grade students had difficulty understanding the scenarios in the data collection tools and
answering the questions. For these reasons, 5th and 6th-grade students were excluded from the
sample. Following the pilot applications, the study was conducted with 7th and 8th-grade students
based on the suitability for the study's purpose and using a purposive sampling method. The reason
for selecting students from the school where the researcher works was the ease of access to both the
sample and the implementation. Additionally, the students in the study group were selected based on

voluntariness.
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The distribution of participants by class level and gender is presented in Table 2:

Table 2. Class levels and genders of students in the study group

Class Level Girls Boys Total
N N N
7th grade N 12 6 18
% 30 15 45
8th grade N 9 13 22
% 22,5 32,5 55
Total N 21 19 40

% 52,5 47,5 100

N: Number of students

The total number of students to whom the data collection tools were applied is 40. Among
these students, 21 (52.5%) are girls and 19 (47.5%) are boys. The study group consists of 45% (IN=18)
7th-grade students and 55% (IN=22) 8th-grade students.

Data Collection Tools

This section discusses the creation process of the vignette (controversial text) and the forest

fires area test used in the research and developed by the researcher.

Preparation of scenarios (vignettes) used in the research: Vignettes are scenario-based dilemmas
tailored to the nature of the topic (Giilhan, 2012). A review of literature on forest fires (Avci and
Korkmaz, 2021; Bilgili, 2014, 2018; Bilgili, Saglam, and Baskent, 2001; Kii¢iikosmanoglu, 2006; GDF,
2019, 2023; Tavsanoglu, 2010) and media (television and internet) news shows that there are
misconceptions in the public about forest fires and differing opinions among experts. Avcl and
Korkmaz (2021) conducted interviews with 22 experts experienced in combating forest fires, gathering
their views on the causes of the increasing forest fires in Turkey in recent years. They identified the
causes of forest fires based on data as follows: Increase in population and mobility in and around
forests and permissions given in forests (54.5%), increase in tourism and recreational demands (50%),
significant fluctuations in weather conditions, rising temperatures, reduced precipitation, and
medium/long-term droughts (36.4%), insufficient public awareness about forest fires (31.8%), cleaning
of garden and greenhouse residues and stubble burning (31.8%), wear of energy transmission lines
and lack of adequate repair and maintenance (31.8%), terrorism (27.3%), more extensive recording of
fires compared to past years (13.6%). These data indicate that forest fires originate from various
factors, with human activities, climate changes, lack of awareness, and other factors playing
significant roles. Particularly, there are different ways of thinking among the public and experts

regarding the causes of forest fires (Avci and Korkmaz, 2021).

Fires hold significant importance for many ecosystems. Although forest fires are often thought
of as destructive, they contribute to the sustainability of ecosystems by positively affecting their
structure, species composition, and richness. Therefore, forest fires are a decisive force in ecosystem

dynamics as they can induce changes and sustain various ecosystems. Globally, in many forest
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ecosystems such as the African savannas, Mediterranean shrublands, and pine forests, regular forest
fires are a necessary element for their continuity (Bilgili, 2018). There is a dilemma between the
widespread belief in society that all fires should be prevented and the view that fire is a part of the
ecosystem and that small fires are important in preventing larger ones. Long-term prevention of fires
can lead to the local extinction of species with fire-adapted life cycles. Intense prevention efforts may
result in less frequent but more severe fires. More intense fires can increase the risk of soil erosion and
the likelihood of plant/seed death (Tavsanoglu, 2010). In the early 20th century, there was an approach
to completely prevent fires, thought to harm ecosystems. One of the main goals of this approach was
to prevent fires from destroying biodiversity in nature. However, it was painfully realized towards
the end of the century that years of fire prevention efforts led to more severe and larger fires, with
truly destructive effects emerging during that period (e.g., the 1988 Yellowstone National Park fires in
the USA). Increasing scientific studies on fire ecology have shown that fire can play a positive role in
maintaining biodiversity. These studies revealed that each ecosystem has its unique "fire regime," and
in areas frequently exposed to fire, such as the Mediterranean Basin, these regimes shape the post-fire

survival abilities of plants (Tavsanoglu, 2010).

Additionally, different views are expressed between the public and experts regarding post-fire
interventions. Burned areas caused by fires should not be considered lost lands when left to natural
processes. Old fire sites in Turkey's Mediterranean and Aegean regions offer examples supporting this
view (Bilgili, 2014). While the public often advocates for the immediate restoration of post-fire areas,
experts suggest that the heat and chemicals in smoke can stimulate seeds lying beneath the soil, aiding
their natural revival. Moreover, there is a dilemma about the introduction of foreign plant species
potentially altering the ecosystem and disrupting local plant communities (Bilgili, 2018; Tavsanoglu,
2010). It is believed that these dilemmas align with the nature of socio-scientific issues, thus
influencing the selection of the causes of forest fires as scenarios for qualitative data collection tools in

the research.

An example image from an online news article featuring a dilemma about post-fire burned

areas in the media is provided in Figure 1.
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Yanan orman arazileri nasil
yeniden agaclandirilir?

Tiirkiye'nin giiney illerinde orman yanginlari giinlerdir etkisini siirdiiriiyor.
Yangin sondiirme caligmalari devam ederken, kamu ve sivil toplum kuruluslarn
vasitasiyla bazi fidan kampanyalan da baslatildi.

Orman Mihendisleri Odasi ve TEMA Vakfi da fidan badigi kampanyalari
baslattigini agikladi. S6z konusu kampanyalara sporcular, sanatgilar ve pek ok
kurum da katilim gosterdi.

Peki, yanan arazide fidan dikerek agaglandirma galigmasi yapmak dogru bir
yontem mi?

Uzmanlar dogal yontemlerin ormanlik arazilerin yeniden canlandinilabilmesi igin
en iyi yol oldugu gériigiinde.

Figure 1. Example of an internet news article about reforestation efforts in burned areas (Atabay, 2021)

follows:

Below, the process of preparing the scenarios used as data collection tools is described as

Literature Review and Media Analysis: The socio-scientific dilemmas related to forest
fires were initially examined. For this purpose, literature on forest fires, TV news
programs, and online media news were reviewed to determine public perceptions and

discussions on this topic.

Preparation of Scenarios: Scenarios involving socio-scientific situations related to the
causes of forest fires were written by the researcher. These scenarios were prepared to be

unbiased, dilemmatic, and accommodating different viewpoints.

Language and Expression Corrections: The initially prepared scenarios were reviewed by
a Turkish language teacher for language and expression, and necessary corrections were

made.

Expert Opinions and Corrections: Four experts in the field of biology and science (two
professors and two associate professors) were consulted to ensure the content and face

validity of the scenarios.

Preliminary Pilot Application: A preliminary pilot application was conducted with

selected volunteer students to test the effectiveness of the data collection tool.

Scenario Content: The scenarios contain two different views on the causes of forest fires:
human-induced and global warming-induced. Each scenario was presented through

fictitious expert characters.
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7.

Student Opinions and Decision-Making: Students were presented with both scenarios,
followed by an open-ended question asking for their thoughts on the topic after each

scenario.

Conclusion and Update: Based on the feedback and reactions of the students, the scenarios
were updated, and it was determined which scenario would be used. Following the
suggestions received, it was decided to use a single vignette, and the second vignette was
updated and finalized for use in the research. The scenarios were written in simple, clear,

and plain language, consisting of 129 words.

Preparation of the Forest Fire Area Test (FFAT) used in the research: A 17-question multiple-

choice area test covering the learning objectives related to the topic of forest fires was developed by

the researcher. The development process of the multiple-choice forest fire area test is presented below:

National and international teaching curricula were reviewed to determine the learning

objectives related to forest fires and their causes.

The Ministry of National Education (MoNE) curricula for primary and secondary science,
social studies, geography, and biology were examined, and appropriate objectives were

selected.

The curriculum for the forest engineering fire ecology and forest protection course, as well
as the associate degree forestry and forest products program forest protection course,

were also reviewed, and suitable objectives were chosen.

A module on Combustible-drought and forest fire taught from second to fifth grade in

Germany was used as an international source, and appropriate objectives were selected.

Initially, 29 objectives were identified, but based on expert feedback on content validity,

10 objectives more closely related to the research topic were selected.

With one additional objective added by the researcher, a total of 11 objectives were

determined. A table of specifications including these objectives was prepared.

Based on expert opinions, it was deemed that these 11 objectives would provide sufficient
coverage for the area test and be more suitable for the students' level. These objectives are

listed in Table 3:
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FFAT Learning Objectives List

Source

Learning Objective Code

(MoNE, 2018)

(MoNE, 2018)

Module on Fire - GERMANY (Grades 2 to 5)

Fire Ecology Course - Karadeniz Technical
University (KTU)

Fire Ecology Course - KTU

Forest Protection Course - KTU

Added by the Researcher

Biodiversity, natural life, endangered species,
habitat, ecosystem

F5.6.1.1.

F.5.6.1.2.

1. In relation to biodiversity and forest fires,
students;

1.1. Question the importance of biodiversity for
natural life.

1.2. Discuss factors threatening biodiversity
based on research data.

F.5.6.2.3.

1.3. Make inferences about environmental
problems that may arise due to human activities
in the future.

F.8.6.3.3. Discuss the causes and potential
consequences of global climate changes.

1.4. Question how environmental problems in
the context of global climate change could affect
the future of Earth and human life.

1.5. Know when and how a forest fire can occur.
1.6. Identify potential fire sources and take
preventive measures.

a. Know human-caused forest fires.

b. Know naturally caused forest fires.

1.7. Know correct and incorrect behaviors in a
forest fire.

1.8. Define general terminology, methods, and
concepts in fire ecology (fire behavior, fire
regime, fire ecology, fire cycle).

1.9. Determine and discuss the effects of fires on
soil, combustible materials, vegetation, and
wildlife in the context of cause and effect and
recommendations.

1.10. Define combustible materials and related
fire types.

1.11. Know that forest fires are a part of
Mediterranean ecosystems.

A question pool comprising 12 open-ended and 29 multiple-choice questions, totaling 41

items, has been created. The questions were written by the researchers using literature. Additionally,

the suitability of the questions for student levels, language and fluency, distribution, and level of the

questions were evaluated based on expert opinions from two professors and two associate professors

in biology and science. Following expert feedback, the open-ended questions were removed, and 28

multiple-choice questions were selected to finalize the test. The 28-item test was applied to one

student each from 7th and 8th grades for language and expression checks. Then, individual interviews

were conducted with these students to gather their opinions on the test. The students reported no
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issues in answering the test, noting that explanations of some concepts were provided within the
questions. Subsequently, a pilot application was conducted with 278 students from 7th and 8th grades
at the school where the researcher works. The results of the pilot application were analyzed using the
Tap program, and validity and reliability studies were conducted. The KR20 reliability coefficient of
the draft test was calculated as 0.673. A measurement tool's reliability coefficient value is considered
high if it is between 0.80 and 1.00, quite reliable if between 0.60 and 0.80, and low or very low if below
0.60 (Kalayci, 2010). Thus, it can be said that FFAT is a quite reliable achievement test. The average
item difficulty index (p) was found to be 0.566 in the pilot application. An item difficulty index (p)
around 0.50 is desirable (Sozbilir, 2010). Accordingly, FFAT can be considered a test of average
difficulty. The item discrimination index (r) varies between -1 and +1. An item discrimination index
close to zero indicates low discrimination, while an index close to +1 indicates high discrimination
(Ozgelik, 1992). After examining the discrimination indices of each item, it was deemed appropriate to
remove 11 items (1., 4., 6., 7., 11., 12, 14, 18., 19., 20., 22.) with discrimination indices of 0.29 and

below.

As a result of these analyses, 11 items were removed, and a 17-item multiple-choice FFAT was
created. The test items remained unchanged following expert reviews and were used in their final

form of 17 items in the main application.
Data Analysis

Data related to the study were collected through the FFAT and scenarios in the vignette
during the application. Additionally, individual interviews in the form of semi-structured interviews
were conducted before the application in the pilot study. In these interviews, students were asked
questions about the application, inquired about any unclear or improvable aspects of the text used in
the application, and the duration and student level appropriateness for the application were tested.
The data analysis process is explained in the order of the research questions. In this study,

quantitative data analysis was first conducted, followed by qualitative data analysis.

Qualitative Data Analysis: To determine the informal reasoning modes of middle school students
regarding the causes of forest fires, the main problem of the study, responses to the open-ended
question in the vignette were examined using descriptive analysis, and percentage and frequency
values were provided. Additionally, to determine middle school students' views on the causes of
forest fires, responses to the open-ended question in the vignette were analyzed using descriptive

analysis, and percentage and frequency values were provided.

Quantitative Data Analysis: The second research question is, "Is there a difference in domain
knowledge among students with different types of informal reasoning?" Therefore, firstly, FFAT
scores and types of informal reasoning were coded using SPSS 22.0 statistical analysis software, and

the analysis of students' scores from the area test was conducted. Subsequently, students were
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categorized into three groups based on their achievement levels: low, medium, high. Then, whether
the tests showed a normal distribution was examined using the Kolmogorov-Smirnov (Lilliefors) test,
and due to the tests not showing a normal distribution, non-parametric techniques, specifically the
Kruskal Wallis test, were applied. The Kruskal Wallis test was used to determine whether there was a
significant difference between the groups' (logical-intuitive-emotional) domain knowledge
achievement averages. The Multiple Comparison Test (Post Hoc) analysis was then conducted to

identify which groups differed from each other.

Validity and Reliability Assurance Efforts: The efforts to ensure the validity and reliability of the

data collection tools are indicated in Table 4:

Table 4. Efforts to ensure the validity and reliability of data collection tools

Objectives Implementation

Validity Performing necessary literature reviews before preparing the Forest Fire
Area Test and the scenarios in the vignette.
Review and correction of the Forest Fire Area Test and the scenarios in the
vignette by experts in the field.
Evaluating and correcting the language, expression, and writing of the
scenario in the vignette by an expert Turkish language teacher.
Conducting preliminary pilot applications in the form of individual
interviews with middle school students from each grade level to ensure the
suitability of the Forest Fire Area Test and the scenarios in the vignette.
Ensuring content validity by examining national and international teaching
curricula to determine learning objectives related to forest fires and
preparing a table of specifications

Reliability Conducting a pilot study with 278 students during the creation of the Forest
Fire Area Test and calculating the KR-20 internal consistency coefficient,
which was found to be 0.673.
Conducting the necessary literature review before preparing the Forest Fire
Area Test and the scenarios in the vignette.
Evaluating the relevance of the Forest Fire Area Test and open-ended
questions in the vignette to research questions.
Implementing the principle of longevity by conducting the study over a long
term and wide time frame.
Applying the code recode procedure in the descriptive analysis process by
reanalyzing codes and categories after a certain period.
Re-determining codes and categories by the researcher one month later and
finalizing them after comparison.
Ensuring internal consistency using the agreement formula among coders in
the Miles and Huberman model.
A consensus was reached in 36 out of 40 codes determined for identifying
students’ informal reasoning skills as 'logical, emotional, intuitive' (36/(36 +
4)), resulting in a Miles and Huberman value of 0.90 (2.70). Disagreements
on themes were discussed again among coders to reach a unanimous
decision. In determining students' views on the causes of forest fires as
'human-induced, global warming-induced, undecided," an initial consensus
was reached in 36 out of 40 codes, resulting in a Miles and Huberman value
of 0.90 (2.70). After further evaluation among coders, the number of
disagreements was reduced to 2, leading to a revised Miles and Huberman
value of 0.95 (2.70). The findings were interpreted with quotations from
student responses, adhering to specified criteria.
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Ethical Permissions for the Research

All rules specified under the "Higher Education Institutions Scientific Research and
Publication Ethics Directive" were followed in this study. None of the actions listed under the section
"Actions Contrary to Scientific Research and Publication Ethics" in the second part of the directive

were carried out.

Ethical committee permission information: Name of the evaluating committee = Uludag University

Social and Human Sciences Research and Publication Ethics Committee
Date of the ethical evaluation decision = 22.10.2021
Ethical evaluation document number =09/31

Findings

This section presents the findings related to the problems of the research. Findings obtained
from the area test and vignette are presented under separate headings according to the research

questions.
Findings Related to the Criteria Used in Evaluating Vignettes

Findings related to the first research question 'What are the informal reasoning types of middle
school students regarding the causes of forest fires?: Students referred to informal reasoning
patterns when expressing their views on the causes of forest fires. The informal reasoning types of 7th
and 8th-grade students were evaluated based on informal reasoning categories described by Sadler
and Zeidler (2005a). Descriptive analysis of student responses to the open-ended question in the
vignette provided numerical data on the informal reasoning types of middle school students, as

shown in Table 5:
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Table 5. Descriptive statistics chart of informal reasoning types of middle school students regarding the causes
of forest fires

Class Level Total
7th Grade 8th Grade
Informal Student Opinion N % N % N %
Reasoning Type
Logical Human-Induced 9 22,5 10 25 19 47,5
Global Warming- 2 5 1 2,5 3 7,5
Induced
Undecided - - 2 5 2 5
Total 11 27,5 13 32,5 24 60
Emotional Human-Induced 3 7,5 3 7,5 6 15
Global Warming- - - - - - -
Induced
Undecided - - - - - -
Total 3 7,5 3 7,5 6 15
Intuitive Human-Induced 4 10 6 15 10 25
Global Warming- - - - - - -
Induced
Undecided - - - - - -
Total 4 10 6 15 10 25
General Total 18 45 22 55 40 100

Total 40 students. N: Number of students. %: Percentage.

The findings of the study indicate that students expressed their views in the context of
intuitive, emotional, and logical reasoning regarding the scenarios of the causes of forest fires in the
vignette. According to the findings of the study, 60% (N=24) of the 40 students used logical informal
reasoning, 25% (N=10) used intuitive informal reasoning, and 15% (N=6) used emotional informal

reasoning.

According to the findings of the study, 87.5% (IN=35) of the 40 students stated that the cause of
forest fires is human-induced, while 7.5% (N=3) attributed it to global warming. 5% (N=2) of the
students were considered undecided as they used statements supporting both views without

expressing a definitive opinion.

Of the total 24 students who used logical reasoning, 19 stated that the causes of forest fires are
human-induced, while only 3 attributed them to global warming. 2 students remained undecided
without expressing a clear opinion. It was observed that all 6 students who used emotional reasoning
type expressed the opinion that the causes of forest fires are human-induced. All 10 students who
used intuitive reasoning also stated that the causes of forest fires are human-induced and expressed

their views in this direction.
Findings Related to the Significance between FFAT Scores and Informal Reasoning

Initially, the findings obtained from the analysis of FFAT are presented, followed by the
calculation of the cutoff point used to determine the students' achievement levels. Subsequently, the

results of the Kruskal Wallis test conducted to check for significant differences between the group
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averages and the Multiple Comparison Test (Post Hoc) analysis to determine if there are differences

between the groups are shared.

Findings related to the second research question 'Is there a difference in domain knowledge among
students with different types of informal reasoning?: To investigate whether middle school
students' scores on the forest fire area test differ according to their type of informal reasoning, a

quantitative analysis of the scores obtained from the forest fire area test was conducted.

Findings from the Forest Fire Area Test: The statistical distribution of the data obtained from the

quantitative analysis of the forest fire area test is presented in Table 6:

Table 6. Descriptive statistics for the data collection tool FFAT

Variable N Skewness Kurtosis Max. Min. Mean SD Girl  Boy P
Mean Mean
FFAT 40 -0,646 0,942 15 5 11 1,923 10,95 947 ,545

In the analysis conducted using the SPSS program, it was observed that FFAT scores varied by
gender. The average score for female students on the area test was 10.95, while the average score for
male students was 9.47, with a Significance (Sig.) Value of 0.545. According to the analysis findings,
since the Sig. value is greater than 0.05, no significant difference was observed between the FFAT

scores of female and male students.

Findings Related to the Significance between Forest Fire Area Test Achievement Levels and
Informal Reasoning Types: After analyzing the scores of the Forest Fire Area Test, to continue with
the analysis of the second research question, the cutoff points from the FFAT scores were calculated
using the SPSS program, categorizing students into three groups based on their achievement levels:

low, medium, and high. The cutoff points obtained from the FFAT scores are presented in Table 7:

Table 7. Calculation of cutoff points in SPSS for FFAT Scores

FFAT Score % Cutoff Points
33,3 9,67
66,6 11

Students were categorized into three groups based on their FFAT scores: the low group with
scores from 0 to 9.67, the medium group with scores from 10 to 11, and the high group with scores of
12 and above. The distribution of student numbers and achievement levels across different informal

reasoning types is presented in Table 8:
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Table 8. Distribution of informal reasoning types based on area test achievement

Informal Reasoning Types

%D Logical Emotional  Intuitive Total

E Low N 6 1 6 13

§ % 15 2,5 32,5

15

N ] .

g8 Medium N 11 3 4 18

2 S % 27,5 7,5 45

@ ; 10

g = High N 7 2 - 9

) % 17,5 5 - 22,5
Total N 24 6 10 40

Total 40 students N: Number of students

According to Table 8, 13 students fall under the low achievement level, 18 under the medium
level, and 9 under the high level. Among the low-achieving students, logical and intuitive reasoning
types are equally observed, while emotional reasoning is the least frequent. In medium-achieving
students, logical reasoning is most common, followed by intuitive and emotional reasoning. Among
high-achieving students, logical reasoning is again most common, emotional reasoning is observed
infrequently, and intuitive reasoning is not observed at all. Logical reasoning is a common feature
among students at all achievement levels, while intuitive reasoning is most found in low-achieving

students and is not observed in high-achieving students.

To compare the groups, the normality of the collected data was first examined using the SPSS
program. The normality of data groups can be determined using the Shapiro-Wilk and Kolmogorov-
Smirnov tests. If the number of data is less than 29, the Shapiro-Wilk test is preferred; if it is 29 or
more, the Kolmogorov-Smirnov (Lilliefors) test is used (Kalayci, 2010). In this study, the Kolmogorov-
Smirnov (Lilliefors) test was initially preferred since it involved 40 students. However, the analysis
showed that the test did not exhibit a normal distribution. Due to the lack of normal distribution, the
heterogeneity of groups, and containing 3 groups (logical, intuitive, emotional), the Kruskal Wallis
test was applied. The Kruskal Wallis test is a non-parametric analysis that compares the average
ranking scores of more than two groups (Can, 2019). The numerical data obtained from the Kruskal

Wallis test analysis are presented in Table 9:

Table 9. Comparison of informal reasoning types with achievement levels in the area test based on the Kruskal-
Wallis test results

Groups (Informal N Average Rank  Df Xz p Significant

Reasoning Type) Difference

Emotional 6 20,83 2 7,215 0,027 Logical-
Intuitive

Intuitive 10 13,10

Logical 24 23,50

Total 40
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According to the Kruskal-Wallis analysis in Table 9, the Significance (Sig.) Value is calculated
as 0.027. Since this value is less than 0.005, it indicates a significant difference between the group
averages (ranking scale scores) (Can, 2019). This suggests that at least one of these three groups
(logical, intuitive, emotional) differs significantly from the others in terms of average knowledge level.
The Multiple Comparison Test (Post Hoc) analysis was then conducted to identify which groups
differ. Due to the lack of normality and homogeneity in variance distribution among the groups, the
Tamhane’s T2 section from the 'Equal variances not assumed' area was selected for the One-Way
ANOVA-Post Hoc Multiple Comparisons analysis. The numerical data from the One-way ANOVA

and multiple comparison test analysis are presented in Tables 10 and 11:

Table 10. Numerical data related to the One-way ANOVA analysis

Source of Variance Sum of Squares Df Mean Squares F P
Between Groups 5,767 2 2,883 3,847 0,030
Within Groups 27,733 37 0,750

Total 33,500 39

Table 11. Numerical data from the multiple comparison test analysis

Post Hoc Test (Multiple Comparison)

Dependent Test Level 95 % Confidence

variable: Interval

Tamhane

(I) Reasoning (J) Reasoning Mean difference Standard Sig. Lower Upper

Type Type aI-p error limit limit

Emotional Intuitive 0,73333 0,42687 0,304 -0,4673 1,9339
Logical -0,16667 0,37910 0,965 -1,2984 0,9651

Intuitive Emotional -0,73333 0,42687 0,304 -1,9339 0,4673
Logical -0,90000 0,32206 0,036 -1,7489 -0,0511

Logical Emotional 0,16667 0,37910 0,965 -0,9651 1,2984
Intuitive 0,90000 0,32206 0,036 0,0511 1,7489

According to Table 10, since the p-value obtained from the one-way analysis of variance (One-
way ANOVA) is less than 0.05, it can be said that there is a significant difference between the group
mean. To see which groups have significant differences, Table 11's multiple comparison result table

should be referred to.

If the significance test result of the difference between the averages of the compared groups (I-
J) is p> 0.05, there is no significant difference; if p<0.05, there is a significant difference (Can, 2019).
According to Table 11, there is a significant difference between students with logical reasoning and
those with intuitive reasoning, as the p-value is 0.036<0.05. This indicates that the significance is in

favor of logical reasoning, differing from the group showing intuitive reasoning.
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It has been determined that students with emotional informal reasoning have higher average
knowledge scores compared to those with intuitive reasoning. Furthermore, students with logical
reasoning have higher average knowledge scores than those with both emotional and intuitive
informal reasoning types. The average knowledge scores of students with intuitive reasoning are
found to be lower compared to those with logical and emotional informal reasoning. Although there
are differences in knowledge achievement scores between intuitive and emotional reasoning types, as
well as between emotional and logical reasoning types, these differences are not statistically

significant as the Significance (Sig.) Value is not less than 0.05.
Conclusion, Discussion, and Recommendations

Results and Discussion on Students' Informal Reasoning Types Related to the Causes of

Forest Fires

This study aimed to determine middle school students' views on the causes of forest fires and
the informal reasoning types they used to express these views. The first research question was as
follows: “What are the informal reasoning types of middle school students regarding the causes of

forest fires?”

To achieve this aim, a qualitative measurement tool consisting of open-ended questions,
known as a vignette, was used to determine students' views. The vignette presented two different
views on the causes of forest fires - human-induced and global warming-induced - and asked students
to decide between them. The study attempted to identify the informal reasoning types used by
students in their expressions. The data obtained from the descriptive analysis of the views of 40
students were presented in tables in the findings. Reviewing the literature reveals that informal
reasoning modes have been classified in various ways (Patronis, Potari, and Spiliotopoulou, 1999;
Sadler and Zeidler, 2005b; Yang and Anderson, 2003). In this study, an analytical framework
classifying informal reasoning types as logical, emotional, and intuitive, as suggested by Sadler and
Zeidler (2005b), was used. According to this analytical framework, examples of all three reasoning
types were found among the participating students. Consequently, it was observed that the informal
reasoning types of students participating in the study differed from the findings of previous studies.
For instance, in Karagor's 2020 master's thesis, it was found that eighth-grade students predominantly
used emotional informal reasoning when discussing socioscientific issues like gene therapy and
nuclear energy. Similarly, in Demir's (2017) master's thesis, which determined the informal reasoning
modes of fifth-grade students regarding landslides, emotional reasoning was most commonly used.
The choice of socioscientific issues and the impact of local socioscientific contexts on students' interests
and affective domains, such as motivation, are considered reasons for this outcome (Topgu, Sadler,
and Yilmaz-Tiiziin, 2010; Topcu, Mugaloglu, and Giiven, 2014). It is understood from the literature

that individuals' arguments developed in socioscientific contexts can be influenced by personal
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experiences, social environment, and experiences. As socioscientific issues vary, it has been
determined that the types of informal reasoning patterns developed by individuals also vary in this

context (Karagor, 2020).

In our study with middle school students, it was observed that students most frequently used
logical reasoning and least frequently used emotional informal reasoning. This finding aligns with
Sadler and Zeidler's 2004 study, which also reported that students predominantly used logical
reasoning. Similarly, in Topgu's 2008 doctoral thesis, which examined participants' informal reasoning
types across different socioscientific issues, a prevalence of logical reasoning was noted. The reason
for students in the current study primarily using logical reasoning could be due to the chosen
socioscientific issue, which involved the globally relevant and current topic of the causes of forest
fires. The recent prominence of forest fires in our country and around the world in the media may
have also influenced students' views. Additionally, the involvement of eighth-grade students, who
would have covered the topic of global warming in their science curriculum, could have influenced
their reasoning. Having knowledge about the socioscientific issue might have enabled them to make
logical decisions based on data. Demir's 2017 study, which involved pre- and post-interviews to
identify the informal reasoning skills of fifth graders working on the topic of landslides through
modeling, showed an increase in the number of students using logical informal reasoning in the post-
interview. This increase is thought to be influenced by eight-hour model-based activities on the
landslide topic. According to Demir (2017), students during this process utilized scientific process

skills such as observation, data collection, and data analysis.

Ten students displayed intuitive reasoning, characterized by instant reactions. These students,
when expressing their views, did not provide justifications, did not organize their thoughts in a logical
pattern, used reactionary expressions based on the event, and gave shorter responses. Additionally,

their lack of use of scientific data was notable.

Results and Discussion on Student Views Regarding the Causes of Forest Fires: In the second phase
of this study, students were presented with a vignette containing a scenario about the causes of forest
fires, and their views on this topic were collected. These views were examined using descriptive
analysis methods and categorized into three distinct groups. As a result of the findings, the majority of
students expressed that human activities play a role in the causes of forest fires. The codes derived
from students' views included references to human insensitivity, ignorance, contributing to
environmental pollution by leaving trash, cigarette butts, unextinguished picnic fires, the lens effect of
glass bottles, negligence, deliberately set fires for terrorism or creating tourism areas, carelessness, and
insufficient control mechanisms. A much smaller proportion of students stated that global warming
played a role in the onset of forest fires. These students mentioned in their views factors such as
increased fire potential due to above-average temperatures and warmer air, ignition of dry grass,

forest fires being a part of nature, and human interference with nature. Two students in the
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‘undecided’ category did not express a definitive view, mentioning both human activities and global

warming equally.
Results and Discussion on the Significance between FFAT Scores and Informal Reasoning

The second research question of the study is as follows: Is there a difference in domain
knowledge among students with different types of informal reasoning? To address this, the Forest Fire
Area Test was initially administered to the students, and then it was examined whether there was a

significant difference between the area test achievement levels and the types of informal reasoning.

Results and discussion related to the Forest Fire Area Test: In this study, a 17-item multiple-choice
FFAT was first administered to the study group during the data collection process. The scores of 40
middle school students from the area test were calculated based on the number of correct answers,
with each question worth one point, and the scores were presented in a score table in the findings. The
lowest student score was 5, and the highest was 15, with a clustering observed at 11 points. It can be
said that the students have at least some knowledge about the socioscientific issue of forest fires, as
they answered at least 5 questions correctly, and there were no students completely lacking an
opinion. As a result of the analyses, the arithmetic mean of the test was calculated as 10.275, with 17
students scoring below the average and 23 students scoring above it. This suggests that 57.5% of the
students have above-average knowledge about the topic of forest fires. An increase in the number of
students using logical reasoning type was observed among those scoring above the average to the

highest scores, while a decrease was noted in the number of students using intuitive reasoning type.

"Results and Discussion on the Significance Between Forest Fire Area Test Achievement Levels
and Informal Reasoning Types: It has been observed that students who fall into the intuitive
reasoning category often gave short, disconnected responses to the open-ended question in the
vignette, lacking scientific data and containing impulsive reactions. This may be due to their
insufficient knowledge on the topic. The findings indicate that these students scored 11 or lower on
the 17-item FFAT. No intuitive reasoning type was found in the high knowledge group. It can be said
that students with high levels of domain knowledge tend not to prefer intuitive reasoning. Insufficient
domain knowledge can lead to the omission of evidence, justifications, and scientific data when
expressing views on a topic. This situation could result in more frequent occurrences of intuitive

reasoning and less logical reasoning.

According to the Kruskal-Wallis test results, there is a significant difference between FFAT
achievement levels and types of informal reasoning. When examining whether there is a significant
differentiation among informal reasoning types, it can be said that logical reasoning shows superiority
over intuitive reasoning and significantly differs from the group showing intuitive reasoning. From
this, it is considered that having a high level of domain knowledge could be an influential factor in

logical reasoning.
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Students' knowledge levels in socioscientific issues can affect their opinion-forming and
reasoning skills. In everyday life, individuals can face dilemmas and situations that require decision-
making. In these situations, logical thinking and reasoning can lead to more just and sound decisions.
In this context, it is considered essential to frequently include socioscientific issues in the curriculum,
especially in science classes. The ability of individuals to think scientifically about daily life problems
such as environmental issues, to approach events with different perspectives and critically, and to
conduct scientific research to form arguments is highly significant for solving problems (Ural, Oztas,
and Ercan, 2020). Creating discussion environments in classrooms is thought to support students in
developing argumentation and discussion skills, thereby enhancing their scientific reasoning abilities.
However, these activities can potentially enable students to become scientifically literate individuals
capable of making their own decisions, fairly evaluating evidence sources, thinking logically, and

reasoning.

When all the findings obtained from this study are considered together, it can be suggested to
future researchers that students' informal reasoning types do not necessarily have superiority over

each other, and this should be taken into account during evaluations.

Scientific literacy can enhance individuals' reasoning skills. Therefore, in schools, particularly
in science classes, scientific discussions can be utilized to develop students' scientific literacy,
propensity for debate, sensitivity to social issues, and decision-making competencies. Today,
individuals are expected to make their own decisions on many issues and use evidence fairly in this
process. Enhancing students' reasoning skills can be effective in improving their decision-making
abilities. Especially in science classes, teachers can help students become knowledgeable about
socioscientific issues by linking current socioscientific topics with curriculum objectives. Upon review,
no other studies focusing on forest fires as a socioscientific issue were found in our country, aside
from this current research. It can be said that with the increase in global warming, forest fires are
likely to increase in our country and worldwide, and therefore, it is essential to raise public awareness
and include this topic in educational curricula. The field test and vignettes prepared in the context of

this research are also suggested for use in classrooms and similar studies.
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