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Sosyobilimsel Bir Konu Olan Kiiresel Isinma Konusunda
Ortaokul Ogrencilerinin Argiman Seviyelerinin ve
Goruslerinin Belirlenmesi

Ayse SAVRAN GENCER!, Esra UCAK?, Cansu BILGIC KASIKCI3, Sukran

UTKU*

Ozet

Bu ¢calismada, sosyobilimsel bir konu olan kuresel isinmanin ele
alindigr argumantasyon temelli derste 6grencilerin argiman
seviyeleri ve gdrusleri belirlenmek istenmistir. Calisma 2021-
2022 egitim ogretim yilinin ikinci yarisinda Denizli iline bagh bir
ilcede bulunan devlet ortaokulunda yudratulmdustdr. Calisma
grubu altinci, yedinci ve sekizinci siniflarda égrenim géren her
sinif dizeyinden 20 6grenci olmak Uzere toplam 60 6grenciden
olusmaktadir. Calismada nitel arastirma ydntemlerinden
durum c¢alismasi deseni kullanilmistir. Veri toplama araci
olarak ogrencilerin yazili dokimanlari ve yari yapilandiriimis
gériasmeler kullaniimistir. Ogrencilerin argiman seviyelerinin
belirlenmesinde  betimsel analiz,  yart  yapilandirilmis
gorusmelerin  analizinde ise igerik analizi yapilmistir.
Arastirmanin sonuglarina gore, 6grencilerin kiresel issnmanin
sebepleriyle ilgili gorusleri cogunlukla insan kaynakli oldugu
yonundedir. Tartisma esnasinda ogrencilerin  birbirlerinin
fikirlerini ve argumanlarini dinledikten sonra fikirlerinde
degisim oldugu ayrica sinif seviyesi arttikca O6grencilerin
arguman duzeylerinin de arttigi tespit edilmistir.
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Giris

Sosyobilimsel konular genel bir ifadeyle hem toplumu hem de bilimi
ilgilendiren, ikilemli, etik ve ahlaki boyutlari iceren durumlardir (Kolsto,
20071, Sadler ve Zeidler, 2005; Zeidler ve digerleri, 2002). Bu konular hem
toplumu hem de bilimi ilgilendirdigi gibi gunluk hayatla ilgili olan ve
kisilerin karar vermesini gerektiren durumlar olarak ifade edilir (Sadler,
2004). Simonneaux’e (2007) gore ise sosyobilimsel konular anlasiimasi
kolay olmayan ve tek bir c6zUmu olmayan temelinde politik, ekonomik,
ahlaki ve etik gibi sosyal faktorlere dayalidir. Bir konu bilimle ilgili ve
toplumu ilgilendiren dneme sahip olmasi durumunda sosyobilimsel
konu olarak tanimlanabilir (Eastwood ve digerleri, 2012). NUkleer enerji,
gen terapisi, klonlama, GDO, madenler ve cevresel etkileri, yerel cevre
sorunlari, hayvan haklari, kuresel i1sinma gibi ikilem iceren konular
sosyobilimsel konulara 6rnek olarak verilebilir (Patronis ve digerleri,
1999; Wu ve Tsai, 2007; Yang ve Anderson, 2003; Yap, 2014; Zeidler ve
digerleri, 2002).

Sosyobilimsel konularin  bireylerin informal muhakeme becerisi
kazanmasl, argumantasyon becerilerini gelistirmesi ve karar verme
yetileri Uzerine olumlu etkileri goéruldugu icin fen programlarinda
sosyobilimsel konulara yer verilmesi gerektigi vurgulanmaktadir
(Dawson, 2015; Jin ve Kim, 2021; Topcu, 2021). informal muhakeme
sosyobilimsel konular baglaminda ele alindiginda karmasik sorunlarin
¢co6zumunde karar verme durumunda secenekler arasinda neden-
sonug iliskisi kurma ve avantaj ve dezavantajlar hakkinda akil yardtme
sUrecidir (Sadler ve Zeidler, 2005; Zohar ve Nemet, 2002). Ulkemizde
sosyobilimsel konular ilk olarak 2013 yili Milli Egitim Bakanligi (MEB) fen
bilimleri dersi d6gretim programinda vurgulanmistir. Bu programin
amaclarinda bilimsel dusunme aliskanliklart  gelistirmek icin
sosyobilimsel konularin 6nemi ifade edildigi gibi fen-teknoloji-toplum-
cevre 6grenme alaninda bir alt 6grenme alani olarak sosyobilimsel
konularin  bilimsel ve ahlaki muhakeme becerilerini kapsadigi
vurgulanmistir (MEB, 2013). 2018 yilinda guncellenen fen bilimleri dersi
ogretim programinda ise sosyobilimsel konular sadece 6zel amaclari
icinde “sosyobilimsel konulari kullanarak muhakeme yetenegi, bilimsel
dusunme aliskanliklari ve karar verme becerilerini gelistirmek” (MEB,
2018, s.9) olarak ifade edilmistir. Orenmenin arastirma-sorgulama ve
arguman olusturma surecine dayandirildigl programda, sosyobilimsel
konularin égretimini iceren fen siniflari “6grencilerin fikirlerini rahatca
ifade edebilmeleri, dusuncelerini farkli gerekcelerle destekleyebilmeleri
ve arkadaslarinin iddialarini ¢urutmek amaciyla karsit argumanlar
gelistirebilmeleri icin bilimsel olgulara yonelik yarar-zarar iliskisini
tartisabilecekleri” (s.11) temel arguman yapilarini iceren o6grenme
ortamlari olarak tanimlanmistir.
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ArgUmantasyonun egitim alaninda bir akil yurutme sureci olarak
kullanilmasi Toulmin'in (2003) Argumantasyonun Kullaniimasi adl
kitabina dayandirilmaktadir. Toulmin bir argumanin temelini olusturan
iddia (claim), veri (datum) ve gerek¢e (warrant) olmak Uzere U¢ ana 6ge;
destekleyici (backing), niteleyici (qualifier) ve curutme (rebuttal) olmak
Uzere Uc yardimcl 6de tanimlamistir. iddia ¢ézUm olarak éne surilen
aciklamalari ifade ederken, veri iddiayl desteklemek icin basvurulan
gercekler ve kanitlardir. Gerekce ise iddia ve veri arasindaki iliskiyi
dogrulayan ifadelerdir. Sekil Tde Toulmin’in arguman modeline bir
ornek sunulmustur. Toulmin arguman modeli egitim alaninda yapilan
calismalarda analizlerin mUmkun hale gelmesi, akil yudrutmelerin
etkilesimli olarak tartismayla yapilabilmesi, elestirel bakis acisinin
kazandirilmasi, tartisma becerisinin edinilmesi ve goruslerin acik bir
sekilde ifade edilmesi icin faydali olarak gorulmektedir (Aldag, 2006).

Sekil 1
Toulmin Arguman Modeli (Toulmin, 2003, s.117)

Miteleyici: Blyak

ihtimalle.

Veri:Anne Jack'in L
o Iddia: Anne suan

kiz kardeslerinden ]

biridir. J l, ’L kizil sachdir.
Gerekege: Jack'in tam
kardeslerinin sag kizildir.

Destekleyici: Ashnda daha nce

Cariitme: Sacg
boyaliysa veya sagimi
kavbetmedivse.

tam kiz kardeslerinin kizil sagh

oldugu gdzlenmistir.

Sistematik sorgulamaya dayali bir suUre¢ gerektiren argumantasyon
(van Eemeren ve digerleri, 1996), 6grencilere sosyobilimsel konulardaki
tartismalarda ispata elverisli delillerle dusunmeye, anlamli gorusler
gelistirmeye ve kendi yasamlarinda dogrudan karsilastiklari konularda
gerekegeli sonuclara varmalarinda firsatlar sunar (Newton ve digerleri,
1999). Sosyobilimsel konularin dogasi geregi tartismaya acik
olmasindan dolayr ogrencilerin karar verme ve argUmantasyon
becerilerini gelistirdigine ydnelik calismalar yer almaktadir (Dawson,
2015; Garrect ve digerleri, 2021; Jin ve Kim, 2021; Karakas ve Sarikaya,
2020; Knishfe, 2022; Wang ve digerleri, 2017).

167



PAUEFD, 60, [2024] Savran Gencer vd. https://doi.org/10.9779/pauefd. 1208915

Fen programinda yer alan kuresel iIsinma konusu da kuresel iIsinmanin
dogal kaynakli mi yoksa insan faaliyetleri kaynakli mi oldugu
konusundaki tartismalardan dolayl sosyobilimsel bir konu olarak
gorulmektedir (Christenson ve digerleri, 2014; Evren Yapicioglu, 2016).
Pirinc Uretiminden kaynaklanan metan gazi salinimi, buyukbas
hayvanlarin saldigi metan gazi, volkanik patlamalar sonucu aciga ¢ikan
gazlar kuresel 1sinmanin dogal sureclerden meydana geldigini
gosterirken bir yandan da endustrinin gelismesiyle kullanilan tranlerin
saldigl sera gazlari, fosil yakit tuketimi, asiri tuketim ve Uretim gibi
sebepler de kuresel iIsinmanin insan faaliyetleri sonucu olustugunu éne
surmektedir.

Alanyazin incelendiginde yurt icinde ve yurt disinda yapilan
calismalarda fen bilimleri &gretmenleri, o6gretmen adaylari ve
ogrencilerin kuresel iIsinmaya yonelik bilgi duzeyi, arguman duzeyi,
algilari ve gorusleri ele alinmistir (Eroglu ve Aydogdu, 2016; Khishfe,
2022; Koca, 2009; Lambert ve Bleicher, 2017; Lin, 2016; Oktay, 2022;
Rosidin ve Suyatna, 2017; Ulutas, 2013). Ancak kuresel i1sinmanin
sebeplerinin  sosyobilimsel bir konu olarak ozellikle farkli sinif
duzeylerinde ve sinif tartismasi oncesinde ve sonrasinda
karsilastirilmasinin birlikte ele alindigi calismaya rastlanmamistir. Bu
calismayla égrencilerin sosyobilimsel bir konu olan kuresel iIsinmanin
sebeplerine yonelik goérusleri ve arguman duzeyleri belirlenerek
alanyazina  katki  saglamak amaclanmistir.  Ayni  zamanda
argumantasyon temelli islenen derse yodnelik olarak &grencilerin
goérusleri alinmistir. Arastirmada asagidaki arastirma sorularina cevap
aranmistir:

1. Altinci, yedinci ve sekizinci sinif 6grencilerin sosyobilimsel konu olan
kUresel Isinmanin sebeplerine yonelik gérusleri nelerdir?

2. Altincl, yedinci ve sekizinci sinif 6grencilerin sosyobilimsel konu olan
kUresel Isinmanin sebeplerine yonelik arguman duzeyleri nelerdir?

3. Altincl, yedinci ve sekizinci sinif 6grencilerin sosyobilimsel konu olan
kUresel 1sinmaya iliskin argumantasyon temelli islenen derse yonelik
gorusleri nelerdir?

Yontem
Arastirma Modeli

Calismada nitel arastirma yontemlerinden durum calismasi deseni
kullanilmistir. Durum calismasinda, sinirlari belirlenmis bir arastirma
konusunun gercek ortaminda ayrintih olarak betimlenmesi ve
incelenmesi  s6z konusudur. Calismada arguman seviyelerinin
belirlenmesinde ve goruslerinin analizinde égrencilerin tamami bir
analiz  birimini olusturdugu icin butuncul tek durum deseni
kullaniimistir (Yildirim ve Simsek, 2011).
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Calisma Grubu

Calisma 2021-2022 egitim ogretim yilinin ikinci yarisinda Denizli iline
bagli bir ilcede bulunan devlet ortaokulunda yudrutulmustar.
Arastirmanin calisma grubu altinci, yedinci ve sekizinci siniflarin her
birinden 20 &6grenci olmak Uzere toplam 60 &6grenciden (36 kiz, 24
erkek) olusmaktadir. Ayni zamanda yuksek lisans ogrencisi olan
arastirmacilardan birinin bu okulda fen bilimleri 6gretmeni olarak gorev
yaplyor olmasi nedeniyle derslerine girdigi gruplardan calismanin
amacina uygun olarak tartisma kultdrd olusmus ve kendini ifade
edebilen siniflar  uygun ornekleme yéntemiyle belirlenmistir
(BUyukozturk ve digerleri, 2022). Arastirma Pamukkale Universitesi
Sosyal ve Beseri Bilimleri Bilimsel Arastirma ve Yayin Etigi Kurulunun
25.07.2022 tarihli 68282350/2022/G15 sayili onayi ile etik ilkeler
dogrultusunda yurutulmustur. Calismada etik acidan ogrencilerin
gercek isimlerinin kullanilmasi yerine; her bir ogrenci 6nce sirasi,
tireden sonra ise sinifi olacak sekilde kodlanmistir. Ornegin, yedinci
siniftaki birinci dgrenci O.1-7 seklinde kodlanmistir.

Calisma sonunda gérusme yapilmak Uzere her sinif seviyesinden Uger
dgrenci olmak Uzere toplam dokuz égrenci secilmistir. OJrencilerin
uygulama sirasinda soru sorma ve gorus belirtme sikligi gdzlemlenerek
derse katillmi az, orta ve sik olan &égrenciler belirlenmis ve bu
ogrencilerle yari yapilandirilmis gérusmeler yapilmistir.

Calismada Kullanilan Veri Toplama Araglari
Yazili D6kimanlar

Arastirmada altinci, yedinci ve sekizinci sinif égrencilerinin kuresel
Isinmanin sebepleri ile ilgili argumantasyona yoénelik tartisma éncesi
icin 60 adet yesil, sonrasiicin 60 adet turuncu renkli post-itler yardimiyla
yazil veriler toplanmistir.

Yari Yapilandirilmis Gérismeler

Nitel veri toplama araclarindan biri olan yari yapilandirilmis gérusme
yoluyla dokuz égrenci ile gorusme yapilarak ses kaydi ile veri toplama
islemi tamamlanmistir. Gorusmelerde sorulan sorular arastirmacilar
tarafindan hazirlanmis olup, fen egitiminde uzman iki arastirmaciya
sunularak gorusleri alinmis ve gerekli duzeltmeler yapilarak calisma disi
tutulan iki 6grenci ile pilot gdérusmeler yapilmistir. Boylece sorularin
anlasilabilirligi teyit edilerek ekleme ve cikarmalar yapilarak gérusme
sorularinin son sekli verilmistir.

Verilerin Gegerlik ve Glvenirligi

Ogrencilerin argiman duzeylerini belirlemek Uzere &drencilerin
argumanlari yazdiklari post-itler iki arastirmaci tarafindan énce ayri ayri
incelenerek argUman seviyelerine karar verilmistir. iki arastirmaci
tarafindan yapilan kodlamalar Miles ve Huberman (1994) formulune
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dayali olarak hesaplanmistir. Guvenirliligin %90'In Uzerinde oldugu
gorulmus, arastirmacilarin birbirlerini ikna yoluyla ayni sonuclara
ulasmasiyla yazili verilerin guvenirligi saglanmistir. Gérusmelerden ve
yazili dékumanlardan dogrudan alintilara yer verilerek gecerlilik
artirilmistir. OJrencilerle yapilan gérismeler sonunda ses kaydindan
transkript edilmis veriler iki arastirmaci tarafindan ayri ayri kodlanmistir.
Yine Miles ve Huberman (1994) formulUne dayali olarak guvenirlik
hesaplanmistir. Guvenirliligin - %90'In  Uzerinde oldugu gorulmus,
arastirmacilarin birbirlerini ikna yoluyla ayni sonuclara ulasmasiyla
goérusmelerden elde edilen verilerin guvenirligi saglanmistir.

Veri Toplama Sureci

Sosyobilimsel bir konu olan kuresel Isinmanin argumantasyona dayali
islenmesi her sinif kademesinde se¢cmeli bilim uygulamalari dersinde
gerceklestirilmistir. Uygulama her sinif seviyesinde ikiser saat olmak
Uzere toplam alti ders saatinde yapilmistir. Uygulamayi gerceklestiren
ogretmen her sinif seviyesinde ayni olup, arastirmacilardan biridir.
Uygulamanin kapsami, Bilim Uygulamalari Dersi Ogretim Programi
(MEB, 2018) ‘bilimin diger disiplinlerle iliskisi" 8grenme alaninda tum
siniflar icin ortak olan “sosyobilimsel konularda mantiksal muhakeme
yaparak karar verir” (s.11) ve Fen Bilimleri Dersi Ogretim Programi (MEB,
2018) sekizinci sinif “kuresel iklim degisikliklerinin nedenlerini ve olasi
sonugclarini tartisir” (s. 52) kazanimlari ile uyumludur. Kdresel i1sinma
konusunun sadece sekizinci sinif duzeyinde yer almasi sinif seviyesi
arttik¢ca ogrencilerin arguman olusturmada hazir bulunusluklarinin ve
arguman duzeylerinin artmasi beklenmektedir. Uygulama égretmeni
yuksek lisans  egitimi kapsaminda  sosyobilimsel konular,
argumantasyon ve diyolojik &gretim konularinda egitim almistir.
Ogretmen uygulamadan dnce de ayni 6Jrencilerle farkli sosyobilimsel
konularda tartisma ortami olusturarak 6grencilerin tartisma kultdrine
ve arguman olusturma deneyimine sahip olmasini saglamistir.

Uygulamanin ilk saatinde konuyla ilgili ikilem iceren haberler, iklim
degisikligi filmi (TEMA Vakfi) ve bilgi kartlari 6grencilere sirasiyla
sunulmustur. ilk haber Uzaydan Gelen Son Géruntuler Korkuttu (Ek A)
baslikli olup, kuresel Isinmanin insan faaliyetlerinden kaynaklandigini
vurgulamaktadir. ikinci haber iklim Dedisikligi Binlerce Yillik Bir Sire¢
(Ek B) baslikli olup, kuresel isinmanin dogal surecler kaynakli olduguna
dikkat cekmektedir. Bilgi kartlarinda Fosil Yakit Tuketimi, Yapay Gubre
ve Kloroflorokarbon (Ek C) baslikli U¢ adet kuresel isinmanin insan
kaynakli oldugu ile ilgili; Piring, Volkanik Patlamalar ve Ciftlik
Hayvanlari (Ek D) baslikli G¢ adet de kuresel isinmanin dogal surecler
kaynakli olduguyla ilgili bilgiler yer almaktadir. Her égrencinin “Sizce
kUresel 1sinma insan kaynakli midir yoksa dogal sureclerden mi
kaynaklanir?” sorusuna cevaplarint ve kararlarinin sebeplerini
ogretmen tarafindan dagitilan yesil post-itlere yazmalari istenmistir.
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Post-itlere kararini yazan ogrenciler tahtaya yapistiriimis olan kartona
post-itlerini yapistirmis ve teneffuse cikmislardir.

Uygulamanin ikinci saatinde ayni soru 6gretmen tarafindan 6grencilere
tekrar sorulmus ve sinifta tartisma ortami yaratiimistir. Ogretmen sureg
icerisinde kendi goérusunu sinifa sunmayip, ikilemleri sinifa esit
derecede sunan bir mentor goérevindedir. OJretmen, dJrencilerin
argumanlarini nedenleri ile birlikte ortaya atmalarinda ve siniftaki
ogrencilerin tumunun birbirlerinin géruslerine katilip katilmadiklari
noktalarda diyalojik &grenme ortami olusturarak ogrencilerin
goruslerini rahat bir sekilde ifade edebilmelerini desteklemistir. Kuresel
Isinmanin sebebinin ne oldugu hakkindaki fikrini sinifta paylasan
ogrencilere; “Neden bdyle dusunuyorsun? Gerekcen nedir? Baska
durumlar da etkili olabilir mi? Seninle ayni goéruste olmayan bir
arkadasini ikna etmek istesen ona ne soylersin?” gibi sorular
yoneltilmis, siniftaki diger 6grencilerin de tartismaya katilmasi icin
“Klresel 1sinmanin sebebi arkadasinizin savundugu dusunce olabilir
mi? Sizce boyle dusunmesi icin kaniti yeterli mi? Arkadaslyla ayni ya da
farkl fikirde olan var mi?” gibi sorular sorulmustur. Ayrica tartismaya
katilim gostermeyen ogrencilere konu hakkindaki fikri, nedeni,
arkadasina katilip katilmadigi ve neden arkadasinin fikriyle ayni fikirde
olup olmadigl égretmen tarafindan sorularak tum &grencilerin derse
katkl saglamalari saglanmistir. Tartisma bazen 6gretmenin sordugu
sorularla bazen de 6grencilerin birbirine yonelttigi sorular ya da fikirleri
destekleme ve curUtme girisimleriyle ders boyunca devam etmistir.
Ogrencilerle dersten dnce tartisma ortamindaki demokratik tartisma
ortami kurallari (6r., her dusuncenin degerli oldugu, zit goruslerin de
dikkatle dinlenip degerlendirilmesi geregi, fikirlerin net bir sekilde ifade
edilmesi geregi, konusan kisiyi sabirla ve saygiyla dinleme, séz hakki
isteyerek konusma, fikirlerinin  sebebini acikca ifade etme)
konusuldugu icin égrencilerin kendi aralarindaki etkilesiminde her sinif
duzeyinde herhangi bir olumsuzluk yasanmamistir.

Her sinif seviyesinde kuresel i1sinmanin sebepleri ile ilgili akran
tartismalari yapildiktan sonra 6gretmen ayni soru icin ogrencilerin
tartismadan sonra dusunceleriniyine sebepleriyle birlikte turuncu post-
itlere yazmalarini ve tahtaya yapistirilan kartona yapistirmalarini
istemistir. Derslerin bitiminden sonra her sinif seviyesinden secilen
ogrencilerle de goérusmeler yapilmistir. Uygulama surecinde yapilan
etkinlik fotograflari Ek E'de verilmistir.

Verilerin Analizi

Ogrencilerin  yazdiklari post-itlerden elde edilen argumanlarin
analizinde betimsel analiz kullaniimistir. Betimsel analiz 6nceden
belirlenmis teorik bir cerceveye bagli olarak nitel verilerin islenmesi,
bulgularin tanimlanmasi ve tanimlanan bulgularin yorumlanmasi
adimlarini iceren analiz yaklasimidir (Yildirirm ve Simsek, 2011). Bu
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amacla, Sadler ve Fowler (2006) tarafindan gelistirilen argumantasyon
degerlendirme rubrigi kullanilmistir. Degerlendirme rubriginde
argumantasyon seviyeleri bes seviyeden olusmaktadir. Rubrigin
seviyeleri ve aciklamalari Tablo Tde gdsterilmistir.

Tablo 1
Argumantasyon Degerlendirme Rubrigi (Sadler ve Fowler'dan aktaran Aydin,
2021)

Seviye Aciklama

0 Iddia yok

1 iddia var gerekce yok
2 iddia var gerekce var
3
4

iddia, gerekce ve destekleyici var
iddia, gerekge, destekleyici ve cUrutucu var

Ogrencilerin argimantasyon temelli islenen derse yénelik gérUsleriyle
ilgili verileri analiz etmek icin icerik analizi kullaniimis olup, kod ve
temalar olusturulmustur (Yildirim ve Simsek, 2011). Arastirmacilar kod ve
temalari olusturduktan sonra fen egitimi alaninda uzman diger
arastirmacilarla tekrardan incelenerek arasindaki tutarhligina bakilarak
gecerlik ve guvenirligi saglanmistir.

Bulgular
Kiresel Isinmanin Sebeplerine Yénelik Ogrenci Gérisleri

Calismanin “Altinci, yedinci ve sekizinci sinif égrencilerin sosyobilimsel
konu olan kuresel isinmanin sebeplerine ydnelik gorusleri nelerdir?”
olan birinci problemine iliskin bulgular; 6grencilerin kuresel isinmanin
sebeplerine yoénelik argumantasyon oncesi kararlarl, ogrencilerin
kUresel Isinmanin sebeplerine yonelik argimantasyon sonrasi kararlari,
kUresel isinmanin sebeplerine yonelik karar degisikligi yapan égrenciler
ve ogrencilerin kuresel 1Isinmanin sebeplerine yénelik son gérusleri
olarak dort ayri baslik altinda sunulmustur.

Ogrencilerin Kuresel Isinmanin Sebeplerine Yonelik
Argiimantasyon Oncesi Kararlarina lliskin Bulgular

ArgUmantasyon temelli islenen dersin basinda &grencilere “Sizce
kUresel 1sinma insan kaynakli mi yoksa dogal sureclerden mi
kaynaklidir?” sorusu yoéneltilmis ve yazili argumanlari alinmistir.
Ogrencilerin yazili argUmanlari incelenmis ve kuresel Isinmanin
sebeplerine yonelik tartisma oncesi kararlari Sekil 2’ de verilmistir.
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Sekil 2
Ogrencilerin Kiresel Isinmanin Sebeplerine Yénelik Argimantasyon Oncesi
Gorusleri

15

10
: ]

Insan Kaynakl Dogal Surec Kararsiz

mo.Sinif m7.Sinif 8. Sinif

Sekil 2 incelendiginde argUmantasyon éncesi kuresel Isinmanin insan
kaynakli oldugu yonunde karar veren alti altinci sinif, dokuz yedinci sinif
ve on Ug¢ sekizinci sinif égrencisi bulunurken; dogal surecler kaynakli
oldugu yonunde karar veren bes altinci sinif, dért yedinci sinif ve iki
sekizinci sinif dgrencisi bulunmaktadir. ArgUmantasyon oncesinde
dokuz altinci sinif, yedi yedinci sinif ve bes sekizinci sinif 6grenci konuyla
ilgili kararsiz kalmislardir. Sekizinci sinif 6grencilerin kuresel 1Isinmanin
insan kaynakli oldugu yonundeki kararlari diger sinif duzeylerine gére
fazla iken, altinci siniflarin  kUresel i1sinmanin dogal sureclerden
kaynaklandigi yénundeki gorusleri diger siniflara gore cogunluktadir.

Ogrencilerin Kuresel Isinmanin Sebeplerine Yoénelik
Arglimantasyon Sonrasi Kararlarina lliskin Bulgular

Argumantasyon temelli islenen dersten sonra odrencilere “Sizce
kUresel Isinma insan kaynakli mi yoksa dogal stureclerden mi kaynakli?
Simdi ne dusunuyorsun?” sorusu yoneltiimis ve yazili argUmanlari
alinmistir.  Ogrencilerin  yazili argUmanlari incelenerek kuresel
Isinmanin sebeplerine yonelik gorusleri Sekil 3'te verilmistir.

Sekil 3
Ogrencilerin Kuresel Issnmanin Sebeplerine Yénelik Argiimantasyon Sonrasi

Gorusleri
20
10 I I
0 . [ e

insan Kaynakli Dogal Surec Kararsiz

m6. Sinif m7.Sinif 8. Sinif
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Sekil 3 incelendiginde argUmantasyon sonunda on iki altinci sinif, on
bes yedinci sinif ve on alti sekizinci sinif 6grencisi kdresel 1Isinmanin
insan kaynakli oldugunu belirtmistir. Kuresel 1sinmanin dogal
suUreclerden meydana geldigini dusunen alti altinci sinif, iki yedinci sinif,
Uc sekizinci sinif dgrenci oldugu goértlmektedir. iki altinci sinif, Gc¢
yedinci sinif ve bir sekizinci sinif 6grencisinin de kararsiz oldugu
goérulmektedir. Argumantasyon oncesi kuresel iIsinmanin nedenlerine
yonelik kararsiz olan &grencilerin sayilari fazla iken argumantasyon
sonrasl kararsiz 6grencilerin sayilarinda azalma oldugu gérulmustur.
ArgUmantasyon sonunda toplam 6grenci sayisi acisindan bakildiginda,
ogrencilerin kuresel isinmanin sebepleriyle ilgili gorusleri insan kaynakli
oldugu yénunde artis gosterirken, dogal kaynakli oldugunu
dusunenlerin sayisinda ise bir degisim olmamistir.

Ktiresel Issnmanin Sebeplerine Yénelik Karar Degisikligi Yapan
Ogrencilere lliskin Bulgular

Argumantasyona dayall &égretiminden sonra ogrencilerin  kuresel
Isinmanin sebebine yonelik goruslerindeki degisimlere bakilmis ve 18
ogrencinin karar degistirdigi belirlenmistir. Kirk iki égrencinin ise
tartisma oncesi karari ile tartisma sonrasi karari degismemistir. Tablo
2'de karari degisen 6grencilere yonelik bilgiler yer almaktadir.

Tablo 2
Argumantasyon Yapildiktan Sonra Karari Dedisen Ogrenciler
Ik karar Son karar f Ogrenci  Ornek Alinti
kodu
KlUresel Kuresel 3 0.7-7 Ben insan kaynakl oldugunu
IsinmMa Isinma 0.9-7 dusunUyorum ¢unku her bir
dogal insan 0.14-6 dogal surecin sonunda
surecten kaynakl insanin da etkili oldugunu
kaynaklanir. meydana goérdum &zellikle
gelir. arkadaslarimin gorusleri
benim fikrimi
degistirmemde ¢ok etkili
oldu (Yazili Aciklama: ©.9-7).
Kararsiz Kuresel 3 0.13-8 Ben kararsizdim ama dogal
Isinma 0.16-6  kaynaklarin daha fazla
dogal 0.18-6  oldugunu dusuntyorum
surecten cunku hayvanlar piring ve
kaynaklanir. volkanik patlamalar
duzeltemeyiz ama insanlar
davranislarini duzenleyebilir
(Yazili Agiklama: O.18-6).
Kararsiz Kuresel 12 0.1-8 Benim fikrim degisti ve
IsinmMa 0.3-8 bence insan kaynakli cunku
insan 0.4-8 pirin¢ kullanimi o kadar fazla
kaynakl 0.1-7 tuketilmesini bilingli olarak
0.3-7 yaplyoruz ayni sekilde geri
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meydana (:).4—7 donusum pek yapmiyoruz ve
gelir. 0.5-7 elektrikli araba kullanimi olsa
0.6-6 egzoz gazl az olsa daha

Oon-7 mantikli olurdu (Yazili
0.15-6  Aciklama: O.5-7).
0.17-6

0.20-6

Tablo 2 incelendiginde, bir altinci ve iki yedinci sinif ogrencisi
argumantasyon dncesinde kuresel Isinma dogal sureclerden meydana
geldigini dusunurken, argumantasyon sonrasi kuresel Isinmanin insan
kaynakli olduguna karar vermistir. Argumantasyon dncesinde kararsiz
kalan iki altinci ve bir sekizinci sinif dgrencisi tartismadan sonra kuresel
Isinmanin dogal sureclerden meydana geldigine karar vermistir.
ArgUmantasyon oncesi kararsiz olup tartismadan sonra kuresel
Isinmanin insan kaynakli olduguna karar veren on iki 6grencinin besi
altinci, dérdu yedinci ve UcguU sekizinci siniftir. Argumantasyon temelli
ogretim sonrasi bazi 6grencilerin goruslerinin degistigi gdérulmektedir.
Ozellikle, kararsiz édrencilerin bUyuk codunlugu kuresel isinmanin
insan kaynakli oldugu yonunde dusunmuslerdir.

Ogrencilerin Kiiresel Isinmanin Sebeplerine Yénelik Son Gériislerine
lliskin Bulgular

Ogrencilerin kdresel 1sinmanin insan kaynakli veya dogdal streclerden
meydana gelmesine yonelik son gdrusleri ise Tablo 3'te verilmistir. Ayni
ogrenciler ifadelerine gore birden fazla kotta yer almistir.

Tablo 3

Ogrencilerin Kuresel Isinmanin Sebeplerine Yonelik Gérdsleri
Kod f Ornek alinti
Fosil yakit 12 Kararsizdim ama her ikisinin de esit oldugunu
kullanimi dusunuyorum. Dogal kaynaklarda sayisiz

yanardaglar, inekler ve piring tarlalari var. insan
kaynaklarinda ise milyarlarca insan oldugu icin
sayisiz fosil yakit tUketiyorlar (Yazili aciklama: O.13-6).

Bilingsiz insan n Hala insan kaynakli oldugunu dustnuyorum ¢cunku

faaliyetleri cok gereksiz Uretim yaplyoruz. Aslinda kuresel
Isinmay! azaltabilecek iken biz daha fazla
arttiriyoruz. insanlar cok bilingsiz hareket ediyor ve
sonuclarindan tum dunya etkileniyor (Yazil
aciklama: O.12-7).

insanlarin 5 Kararim degismedi, hala insan kaynakli oldugunu

dogal sureclere dusunuyorum. Dogal bir surecte metan gazi da

mudahale saliniyordu sera gazi da vardi. insanlar bu dizeni

etmesi etkiledi sonuclari da olumsuz oldu (Yazili agiklama:
0.13-6).

Cevre kirliligi 5 insan kaynakli. insanlar olmasaydi doga kendi

dengesini koruyarak sera ve metan gazlarini
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artirmazdi tahminimce, insanlar yeryUzUine
geldikten sonra her seyi duyarsizca kullanmaya
basladi. Kendi aracglari yerine toplu tasima,
ormanlara ¢op atmak yerine temiz olsalardi kuresel
Isinma gerceklesmezdi (Yazil aciklama: O.14-8).
Benim kararim degisti, bence insan kaynakli cUnku
mesela fosil yakitli degil elektrikli arabalar
kullanilmali veya fabrikalarda filtre kullaniimali
(Yazil aciklama: O.4-7).

Fikrimm degismedi hala insanlarin dogaya zarar
verdigini dusunuyorum. Doganin hala kendi ihtiyaci
icin metan gazi karbondioksit saldigini
dusunuyorum. Ayni zamanda ¢ogunlukla insan
yuzunden orman yanginlari da daha ¢ok katki
sagladigini dusundyorum (Yazili aciklama: O.18-8).
insan kaynakli oldugunu dustnUyorum. insanlar
daha luks yasam istiyorlar ve hepsinin kendi araclari
olsun istiyorlar ve teknoloji ilerledigi icin
fabrikalardan cikan gazlar falan etki ediyor ve bu da
insan sonucu oluyor (Yazih aciklama: O.1-8).

Fikrim degismedi. Doga kendi ihtiyacl kadar
Uretiyor fakat insanlar yUzunden gereginden fazla
kdtu gaz ortaya ¢ikip gunes isinlarini Dunya'da
tutuyor, bu da kuresel Isinmaya sebep oluyor (Yazili
aciklama: ©.2-8).

Son kararim insan kaynakli ¢Unku piring dretimi
yapmayalim dunyada fosil yakitlari yapay gubreleri
cok fazla kullanildigi icin insan kaynakl (Yazil
aciklama: O.8-6).

Fikrim degismedi. Bence insan kaynakli ¢unku fosil
yakitlari asiri kullaniyoruz mesela herkes toplu
tasima kullansa egzoz gazi ¢cok daha az yayilacak
(Yazili aciklama: O.16-8).

Bence insan kaynakli cunku doganin bir dengesi,
uyumu var o yuzden kuresel Isinma olmaz bence
ama olacaksa bile daha uzun surede olurdu.
Insanlarin verdigi zararla daha hizli oldugunu
dusunuyorum (Yazil aciklama: O.3-8).

Hala insan kaynakli oldugunu dustnuyorum ¢cunku
cok gereksiz Uretim yapiyoruz. Aslinda kuresel
Isinmay! azaltabilecek iken biz daha fazla
arttiriyoruz. insanlar cok bilingsiz hareket ediyor ve
sonuclarindan tum dunya etkileniyor (Yazili
aciklama: O.12-7).

Bence iki taraf da ama insan kaynakli daha fazla
cUnkU daha 6nceki yillarda daha azdi fakat teknoloji
ilerledikce daha artmaya basladi (Yazili aciklama:
0.15-6).

Benim fikrim degisti ve bence insani cunku piring
kullanimi o kadar fazla tuketilmesini bilingli olarak
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yaplyoruz ayni sekilde geri donusum pek
yapmiyoruz ve elektrikli araba kullanimi olsa egzoz
gazl az olsa daha mantikli olurdu (Yazili aciklama:
0.5-7).

Ben hala dogal surecin daha zararh oldugunu
dusunuyorum. Kuresel iIsinmanin sebebi dogdal
faktorlerdir. CUnkU ¢ok piring Uretiliyor, ciftlik
hayvanlari ve volkanik patlamalar cok metan gazi
saliyor (Yazili aciklama: O.10-6).

Son kararim insan kaynakli cUnku piring uretimi
yapmayalim dunyada fosil yakitlari yapay gubreleri
cok fazla kullanildigi icin insan kaynakl. (Yazili
aciklama: O.8-6).

KUresel Isinma oluyor, volkanik patlamalar, ineklerin
saldigi gazlar ve mikroskobik canlilar (Yazili
aciklama: O.14-7).

Hala insan oldugunu dustunuyorum ¢unkuU insanin
onune gecgeriz ama dogalin dnune gecemeyiz (Yazilh
aciklama: O.12-6).

Dogal kaynaklar olmasaydi insanlar onlari
kullanamazdi. Daha dunya sanayilesmeden 6once
iklim degisikligi gerceklesti (Yazili aciklama: O.11-8).

Insan kaynakli ctinkt dogal strecler gazlarin
olusmasina ne kadar etki etse de insanlarin bu
gazlarin olusmasinda daha ¢ok katkisi var (Yazili
aciklama: ©.6-7).

Ben insan kaynakli oldugunu dustnuyorum ¢unku
volkanik patlamalar her zaman duzenli olmaz
ama arabalar her zaman ddzenli olarak kullanilir
ve arabalardan ¢ikan gazlar DUnya'ya zarar verir
(Yazih aciklama: O.11-7).

Ben hala kararsizim. Bu slreclerin birbirini takip
ettigi icin dogal oldugunu ama insanin bu surecte
biraz baskin oldugun i¢in insan kaynakli oldugunu
dusunudyorum (Yazih aciklama: O.2-7).

Tablo 3 incelendiginde, kuresel Isinmanin insanlardan kaynaklandigini
dusunen ogrencilerin siklikla fosil yakit kullanimi ve bilingsiz insan
davranislarinin kuresel isinmaya etkisini vurguladiklari gorulmektedir.
KUresel I1sinmanin dogal surecglerden kaynaklandigini  dusunen
ogrenciler ise daha cok volkanik patlamalar, piring Uretimi, ciftlik
hayvanlarinin metan gazi Uretmesi ve dogal sureclerin engellenemez
olusuna dikkat cekmislerdir.
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Ogrencilerin Sosyobilimsel Konu Olan Kiresel Isinmanin
Sebeplerine Yonelik Argiman Duzeyleri

Asagida calismanin ikinci problemine “Altinci, yedinci ve sekizinci sinif
ogrencilerin sosyobilimsel konu olan kuresel 1sinmanin sebeplerine
yonelik arguman duzeyleri nelerdir?” yonelik bulgular yer almaktadir.
Ogrencilerin  kuresel I1sinmanin  sebeplerine yoénelik gelistirdigi
argumanlarin duzeyini belirlemek amaciyla Sadler ve Fowler (2006)
tarafindan  gelistirilen argumantasyon degerlendirme rubrigi
kullaniimistir. Tablo 4'te 6grencilerin arguman duzeylerini belirlemek
amacilyla referans alinan aciklamalar ve 6grencilerden érnek alintilarina
yer  verilmistir. Calismada, dorduncu duzeyde arguman
belirlenememistir.

Tablo 4
Ogrencilerin Argiman Seviyeleri
Duzey Aciklama Ornek Alinti
0 iddia yok insan cUnkU dogal (Yazili aciklama: ©.6-6).

Ben kararsizdim ama yine kararsizim insanlar
elektrik su pirinc fosil yakit (Yazili aciklama: O.19-6).
1 iddia var, Artik insan kaynakli oldugunu dusunuyorum (Yazili
gerekce yok aciklama: O.14-6).
Dogal surecler oldugunu dusunuyorum ve fikrim
degismedi (Yazili aciklama: O.5-6).
2 iddia var, Hala insan oldugunu dustnuyorum ¢cunku insanin
gerekce var  Oonune gegerizama dogalin dnune gecemeyiz (Yazih
aciklama: O.12-6).
insanlardan kaynaklandigini distnuyorum cunku
fosil yakitlar ciftlik hayvanlari pirin¢ Gretimi gibi
faktorler kuresel Isinmayi daha cok etkiliyor (Yazil
aciklama: ©.18-7).

3 iddia, Benim fikrim degisti ve bence insan kaynakli.
gerekce, CuUnku piring kullanimi o kadar fazla tuketilmesini
destekleyici  bilin¢li olarak yapiyoruz ayni sekilde geri donusum
var pek yapmiyoruz ve elektrikli araba kullanimi olsa

egzoz gazl az olsa daha mantikl olurdu (Yazih
aciklama: O.5-7).
insan kaynakli oldugunu dustndyorum. CUnku
insanlar daha luks yasam istiyorlar ve hepsinin
kendi araclari olsun istiyorlar ve teknoloji ilerledigi
icin fabrikalardan ¢ikan gazlar falan etki ediyor ve
bu da insan sonucu oluyor (Yazili aciklama: O.1-8).
4 iddia, -

gerekge,

destekleyici

ve curatucu

var
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Ogrencilerin argimantasyon temelli uygulama sonunda argUman
duzeylerinin dagilimi Sekil 4'te yer almaktadir.

Sekil 4
Ogrencilerin Kiresel Isinmanin Sebeplerine Yénelik Argiiman Dlzeyleri

15

10

0 1 2 3 4
6. Sinif 7.Sinif 8. Sinif

Sekil 4 incelendiginde, yapilan tartisma sonrasinda arguman duzeyi sifir
olan iki altinci sinif ve bir sekizinci sinif 6grenci oldugu gérulurken bir
duzeyinde dort altinci sinif, bir yedinci sinif ve Ug¢ sekizinci sinif 6grenci
bulunmaktadir. Altinci siniflardan ve yedinci siniflardan on ikiser
ogrencinin ve sekiz sekizinci sinif 6grencisinin arguman duzeyinin iki
oldugu gérulmektedir. UcUncu argiman duzeyinde iki altinci sinif, yedi
yedinci sinif ve sekiz sekizinci sinif égrencisi bulunurken dérduncu
argUman duzeyinde hicbir siniftan dgrenci bulunmamaktadir. Uctncu
duzey arguman olusturmada sinif seviyesi arttikca ogrencilerin
arguman duzeylerinin arttigr gorulmektedir.

Ogrencilerin Sosyobilimsel Konu Olan Kiiresel Isinmaya iliskin
Arguimantasyon Temelli Islenen Derse Yénelik Goérusleri

Kuresel 1sinmaya yoénelik argumantasyon ydntemiyle islenen dersten
sonra secilen dokuz o&grenciyle yari yapilandirilmis gdrusmeler
yapimistir. “Altinci, yedinci ve sekizinci sinif 8grencilerin sosyobilimsel
konu olan kuresel iIsinmaya iliskin argumantasyon temelli islenen derse
yoénelik gorusleri nelerdir?” Ucuncu problemine bagli olarak gérusme
sorularindan elde edilen bulgular asagida verilmistir.

Ogrencilerin Konudan Haberdar Olma Kanallariyla ilgili Gériislerine
iliskin Bulgular

Ogrencilerin sosyobilimsel konu olan kUresel isinmadan haberdar olma
kanallari gérusme sirasinda sorulmus ve elde edilen bulgular Tablo 5'te
yer almaktadir.
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Tablo 5
Ogrencilerin Konudan Haberdar Olma Kanallariyla ilgili Gérdsleri

Tema Kod f Ogrenci kodu
informal Afis 1 0.1-8
dgrenme internet 1 0.5-6
ortamlari Televizyon 6 0O.5-6,0.20-6, ©.8-7, O.12-8,
0.10.-7, 0.3-6
Haberler 1 0.13-8
Kitap 1 0.12-8
Formal 6grenme Fen bilimleri 2 0.10-7, ©.19-7
ortamlari dersi

ingilizce dersi 2 0.10-7, ©.19-7

Gorusmeye katilan ogrencilerin vermis olduklari cevaplar iki alt
kategoride incelenmistir. Ogrenciler vermis olduklari cevaplarda
kUresel 1sinma ile ilgili én bilgilerini daha ¢cok sosyal medya araciyla
edindiklerini belirtmislerdir. Ornek olarak bazi gérusme ifadeleri su
sekildedir:

Genellikle televizyon haberlerinde bunun buyuk bir tehlike oldugunu
duymustum (Gérusme Kaydi: O.8-7).

Afiste gérmustum okul disinda (Gérusme Kaydi: O.1-8).

Ingilizce dersinde kelimeleri égrenirken kiresel isinmanin sera etkisinin ne
kadar énemli oldugunu 6grenmistik. Fen dersinde de gérmustuk. Kuresel
Issnmanin gunes isinlarindan dolayi falan oldugunu gérmustuk. Televizyonda
haberleri izlerken gérmdstum bir de (Gérisme Kaydi: O.10-7).

Dersin Etkililigine Yonelik Bulgular

Ogrencilere gérisme sirasinda “Dersten sonra en ¢cok aklinda kalan ve
sizi etkileyen neydi?” sorusu yoneltiimis, elde edilen bulgulara Tablo
6'da yer verilmistir.

Tablo 6
Ogrencilerin Argimantasyon Temelli Islenen Dersten Sonra En Cok
Etkilendikleri ile ilgili Gérusler

Tema Kod F Ogrenci kodu
Kiresel Insan kaynakl 4 0.3-6,0.19-7, ©.13-8, O.1-
IsinMmanin Dogal surecler kaynakli 2 8
sebepleri 0.20-6,0.5-6
hakkinda
kararlar
Kuresel insanhgin yok olusu 1 0.19-7
ISinManin Buzullarin erimesi 1 0.19-7
sonugclari Kutup ayilarinin 1 0.19-7
tehlikede olmasi
Insanlarin kendi 1 0.19-7
yarattigi problemlerle
ugrasmasi
ArgUman Yazili kaynaklar (bilgi 2 0.1-8, 0.10-7
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uretme kartlari-haberler)
kaynaklari Tartisma 2 0.13-8,0.1-8
KlUresel GUbrelerin ve ineklerin 1 0.20-6
Isinmanin metan gazi yaymasi
sebepleri Insanlarin atmosfere 1 0.20-6
zarar vermesi
Volkanik patlamalarin = 1 0.8-7
gaz ve pargacik
yaymasi 1 0.12-8
Dogal sureclerin uzun
sUredir etkisi 1 0.12-8
Insanlarin streci
hizlandirmasi 1 0.10-7

Pirin¢ Uretiminin
kUresel Isinmaya etkisi

Gorusulen o6grencilerin dersten sonra en cok etkilendikleri akilda kalan
durumlar dért kategoride incelenmistir. Ogrenciler genel olarak karar
verme surecinde etkilendikleri materyaller ve karar vermeleri igin
dusundukleri kuresel i1sinma sebeplerinden ve kuresel 1sinmanin
sonuclarindan etkilendiklerini  belirtmislerdir. Ornek olarak bazi
goérusme ifadeleri sdyledir:

Ogrencilerin Argiimantasyon Temelli Islenen Derse Yénelik
Géruslerine lliskin Bulgular

Yapilan gérusmede ogrencilere “Derste bu konuda tartismak sana ne
hissettirdi, neden?” sorusu sorulmus, yanitlara iliskin bulgular Tablo 7'de
yer almaktadir.

Tablo 7
Ogrencilerin Argimantasyon Temelli Ders ile ilgili Gérisleri
Tema Kod f Ogrenci kodu
Olumlu Eglenceli olmasi 7 0.5-6,0.20-6, ©.8-7, ©.12-8, O.10-7,
0.19-7,0.3-6
Bedgenmek 7 0.1-8, ©.20-6, ©.13-8, O.12-8, O.10-7,
0.19-7, O.3-6,
Bilgi edinmek 2 O0.12-8, 0.8-7
Demokratik ortam 1 0.12-8
Sikilmamak 2 0.19-7,0.1-8
Olumsuz  Konunun Gzdcu 1 0.10-7
olmasi
Katilimin yetersiz 1 0.19-7
bulunmasi

Ogrencilere “Sinifta bu konuda tartismak sana nasil hissettirdi?” sorusu
yoneltildiginde agirlikli olarak olumlu hisler icerisinde olduklari olumsuz
duygularin da islenen konu ile sinif ortami ile ilgili oldugu goérulmustur.
Ornek olarak bazi gérisme ifadeleri sdyledir:
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Guzel hissettirdi, mutlu yani. Sikiimadim. Keske hep bdyle fen derslerimiz olsa
dedim (Gérusme Kaydi: O.1-8).

Bu derste olmak bence cok eglenceliydi, ¢cok sevdim bdyle fikirlerimizi
birbirimize sey yaptik eglendik (Gérusme Kaydi: O.8-6).

Cok iyiydi, cok eglenceliydi, kendi fikrinden baska baskasinin da nasil
dusindiugunu égrenmis olursun, cok medFeni bir sekilde oldu. Kendi fikrini
belirtiyorsun o senin fikrinin Ustine baska bir sey ekliyor, bu daha c¢ok
bilgilenmene sebep oluyor, cok glizeldi yani (Gérisme Kaydi: O.12-8).

Yani katihm iyiydi ama bekledigim kadar ylksek degildi birkag¢ kisi katiimadi,
yine de kotd degildi. Gayet glzeldi kagitlar falan dagitildi onlari okuduk gayet
glzeldi yani. Keyif aldim. Hi¢ sikimadim. Gayet eglenceliydi (Goérisme Kaydi:
0.19-7).
Ogrencilerin Farkli Gériiste Olma Durumuna iliskin Gérislerine
Yonelik Bulgular

Ogrencilere gdérusme sirasinda “Sinifta kdresel isinma hakkinda seninle
benzer ya da farkli dusunen arkadaslarin vardi. Bu konu hakkinda ne
dusunuyorsun?” sorusu sorulmus ve yanitlarina iliskin bulgular Tablo
8'de verilmistir.

Tablo 8
Ogrencilerin Konuyla Ilgili Farkli Gérdslerde Olma Durumuyla ilgili Gérdsleri
Tema Kod F Ogrenci kodu
ArgUmantasyon  Farkli gorUslere 3 0.3-6,0.8-7,0.1-8
sUrecine yonelik  saygi duyma
gorus Bireysel dusiinceve 5 0.5-6, 0.8-7, ©.19-7, O.13-
fikirlerin olmasi 8, 0.12-8
Fikrin savunabilirligi 2 0.12-8, O.10-7
Farkl goruslerden 2 0.20-6, 0.5-6
etkilenme

Tablo 8 incelendiginde, &grencilerin farkli duslUncelerde olma
durumuyla ilgili bireysel goruslerin farkli olabilecegini ve bu duruma
saygl duyduklarini ayrica bazilarinin farkli goéruslerden etkilendikleri
gorulmektedir. Ornek olarak bazi goérisme ifadeleri sdyledir:

Eee yani ikisi de oldugu icin bence herkesin kendi fikrinin olmasi normal.
Herkes, kararsiz kalanlar da oldu ama bence bir tanesi agir basiyor herkesin
kendi gorusinu soylemesi normal (Gorusme Kaydi: O.5-6).

Herkesin bir fikri vardr yani ama herkesin direkt bir fikri yoktu herkes fikrini
savunarak soyledi. Fikrinin neden o fikir oldugunu herkes savundu. Mesela
fosil yakit falan neden oldugu i¢in insan kaynakli ya da ne bileyim metan
gazlari ¢ikiyor DUnya tabanindan falan o yizden dogal kaynakli, herkes fikrini
savundu yani ‘insan kaynakli oldugunu dusunudyorum’ bu kadar degil,
olmazdi ¢cinku biz onu direkt curutlrduik iddiasini o ylzden (Gorisme Kayd:
0.12-8).

Herkesin kararina saygillyyim ¢cunku onlarin karari ben boyle dusunuyorum
diye herkesin Syle disinme seysi yok yani (Gérusme Kaydi: O.1-8).
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Ogrencilerin Konunun Onemine Yénelik Gérdslerine iliskin Bulgular

Ogrencilere gérisme sirasinda “Sence kuresel isinma endise etmemiz
gereken bir konu mu? Neden?” sorusu yoneltilmis ve yanitlara iliskin
bulgulara Tablo 9'da verilmistir.

Tablo 9

Kuresel Isinmanin Onemine Yénelik Goris
Tema Kod F Ogrenci kodu
Kuresel isinmanin  Endise edilmeli 8 0.8-6, 0.5-6, 0.3-6, ©.8-7,
dnemine ydnelik 0.19-7, 0.13-8, ©.1-8, O.10-7
gorus Suanicinendise 1 0.12-8

edilmemeli

Tablo 9 incelendiginde égrencilerin kuresel Isinmanin dnemine yonelik
gorusleri endise etme ve etmeme olarak iki grupta incelenmistir. Sekiz
ogrenci kuresel Isinmayi endise edilecek bir durum olarak gorurken, bir
ogrenci ise kuresel 1sinmanin su an icin endise edilecek bir durum
olmadigl goérusundedir. Bu goéruslerine yonelik é6grenci aciklamalari
asagida verilmistir:

Ee, bence az da olsa endise etmemiz gerekiyor, cunku insanlar bildigi sekilde

bazi seyleri kullanmaya devam ediyorlar ve bu klresel issnma devam ediyor
ve canlilara zarar verebiliyorlar (Gorisme Kaydi: O.8-6).

Evet endise ediyorum ¢unku ozon tabakasi inceliyor bu da bizim igin kotu bir
durum (Gérusme Kaydi: O.5-6).

Kacg yil 6nceden beri devam ediyor ve yavas yavas oluyor o kadar hizli olmuyor
ama su an da endiseli olmali miyiz? Daha ilerde belki biraz daha endiseli
olabilirizama su an ¢ok fazla bir sey yok ama insanlar bir tik daha yaptiklari
seyleri azaltsa kuresel i1sinma biraz daha azalacak bu yuzden bence
endiselenmeye gerek yok su an. Ama birkag yil sonra belki olabilir (Gérusme
Kaydi: ©.12-8).

Ogrencilerin Karar Vermelerine Etki Eden Faktérlere iliskin Bulgular
Ogrencilere gérisme sirasinda “Senin kararini etkileyen bir durum
olustu mu? Mesela herhangi bir arkadasinin gorusu seni etkiledi mi?

Biraz bahseder misin?” sorusu yéneltiimis, elde edilen bulgular Tablo
10'da yer almaktadir.

Tablo 10
Karar Vermeye Etki Eden Faktorler
Tema Kod F  Ogrenci kodu
Karar Arkadaslarindan 5 0.8-6 0.5-6, 0.13-8, O.12-8,
vermeye etkilenme 0.1-8
etki eden Sahip oldugu bilgiyi 2  0.3-6,010-7
faktorler kullanma
Materyaller 3 08-7,019-7,0.12-8

0.19-7

—_

Deneyim
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Tablo 10 incelendiginde, égrencilerin tartisma sirasinda kararlarini
etkileyen faktorlere yonelik sorulan soruda 6grencilerin arkadasindan
etkilenme, kendi bilgisini kullanarak karar verme, sinif ici ders
materyallerini kullanma ve gunluk hayattaki deneyimlerine gére karar
aldiklarr belirlenmistir. Dért o6grenci karar verirken arkadasindan
etkilendigini, iki 6grenci sahip oldugu bilgiyi kullandigini, bir 6grenci
materyallerden yararlandigini belirtirken, bir 6grenci deneyim ve
materyallerden yararlandigini, bir 6grenci ise hem arkadasindan
etkilendigini hem de sinif ici materyallerden etkilendigini belirtmistir.
Buna iliskin olarak 6grenci aciklamalarina asagida yer verilmistir:

Ilk basta kararsizdim sonra bir arkadasimin kurdugu cimle beni baya etkiledi
yaniinsanlarin ltks yasama istegi, herkesin kendi arabam olsun istegi yani ne
bileyim tek kisi olmasina ragmen buyluk evde yasamak istiyor (Gorusme
Kayd: O.1-8).

Ik basta égretmen bir video izletti, sonra iki haber metni verdi orda dogal
kaynakli ve insan kaynakliyi savunuyordu, ben ilk énce dogal kaynakliyi
secmistim. Bir arkadasim dedi fosil yakitlar bir tik etkilemis olabilir beni
(Gorausme Kaydi: ©.12-8).

Yani arkadasim piring hakkinda insan kaynakl oldugunu séyledi o an bir
dusindidm ama sonra mantiksiz geldi ¢linku biz sadece pirinci ekiyoruz, kendi
olusturuyor bakterileri icinde (Gérusme Kaydi: O.10-7).

Sonug, Tartisma ve Oneriler

Calismada &grencilerin kuresel 1sinmanin sebepleriyle ilgili gérusleri
cogunlukla insan kaynakli oldugu yonundedir. Ozellikle
argumantasyon oncesi kuresel iIsinmanin nedenlerine yonelik kararsiz
olan &grencilerin cogunun ve kuresel 1sinma dogal surec kaynakli
diyenlerden bazilarinin argimantasyon sonrasi fikir degistirmesiyle
kUresel 1sinma insan kaynakli diyenlerin sayilarinda artis oldugu
goérulmustur. Buna goére, 6grencilerin tartisma esnasinda birbirlerinin
fikirlerini ve argumanlarini dinledikten sonra fikirlerinde degisim
oldugu goérulmustur. Argumantasyonun dogasli geregi sinif ici tartisma
ortaminda &grencilerin etkilesim icinde olmasi, 6grencilerin diger
ogrencilerin  konuyla ilgili dusuncelerini 6grenmesi sayesinde
birbirlerine 6grenme firsati saglayarak karsilikli 6grenmelerine katki
saglamaktadir (Akpinar ve Ergin, 2005; Hasancebi, 2014).
ArgUmantasyon kuresel iIsinma gibi karmasik sosyobilimsel konularin
anlasiimasinda etkili bir ydntem olarak kabul edilmektedir (Lambert ve
Bleicher, 2017).

Kuresel i1sinmanin sebepleri hakkinda sinif ici tartisma yapilarak
ogrencilerin arguman duzeyleri analiz edildiginde, altinci, yedinci ve
sekizinci sinif 6grencilerinin ikinci seviyede (iddia ve gerekce Uretme)
yogunlastiklari goértlmektedir. ilkokul ve ortaokul o6grencilerinin
arguman seviyelerinin incelendigi diger calismalarda da benzer
sonuclar elde edilmistir (Aymen-Peker ve digerleri, 2012; Cinici ve
digerleri, 2014, Turkoguz ve Cin, 2013). Kalyon ve Tasar (2020) dort ve
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besinci sinif 6grencileriyle yaptiklari ¢calismmada &grencilerin Toulmin
analiz modeline go6re argUmanlarinda sadece iddia ve gerekge
bilesenlerini  kullanarak temel duzeyde arguman Urettiklerini
belirtmislerdir. Deveci (2009) calismasinda, yedinci sinif 6grencilerinin
bireysel ve dorderli gruplar halinde Urettikleri argmanlarin Toulmin
argumantasyon modeline gore seviyelerine baktiginda bireysel
arguman Uureten yedinci sinif ogrencilerinin bir ve ikinci seviyede
yogunlastiklarini gérmustur. Bell ve Linn (2000) calismalarinda ortaokul
ogrencilerinin urettikleri argumanlari incelemis, Uretilen argumanlarda
yalnizca tek bir gerekgce oldugunu ve  destekleyiciden
yararlanmadiklarini belirtmislerdir. Jan (2009) calismasinda, altinci sinif
ogrencilerinin iddialari kanitlarla desteklemekte zorlandiklarini ve
kavramsal anlamanin kanit destekli iddia uretmede onemine dikkat
cekmislerdir.

Calismada argUman Uretmede dérdUncu seviyede &grenci
bulunmazken, Uguncu seviyeye cikabilen altinci siniflardan iki égrenci,
yedinci siniflardan yedi ve sekizinci siniflardan sekiz 6grenci olmustur.
Yapilan gdérusmelerde altinci sinif dgrencilerin kuresel isinmayla ilgili &dn
bilgilerini informal égrenme ortaminda elde ettikleri ortaya cikmistir.
Yine sekizinci sinif 8grencilerinin gorusmelerde derslerin genellikle bu
sekilde gectigini belirtmeleri argumantasyonun kullanim sikhgina bagl
olarak 6grencilerin arguman seviyelerini artiracagini destekleyebilir. Bu
calismayla benzerlik gdsteren calismalardan farkli olarak sinif
seviyesinin artisi ile ortaokul &grencilerinin arguman seviyelerinin
arttigr sonucuna ulasiimis olup, 6grencilerin Urettikleri iddia, gerekce,
destekleyicilerde ders sirasinda sunulan materyallerden etkili bir
sekilde yararlandiklari post-itlere vyazili olarak alinan verilerde
goralmustur. Ogrencilerin konuya asina olmasi, bilim uygulamalarina
ve soylemlerine dahil edilerek kavramsal ogrenmeleri saglanirsa;
argumanlarinin daha kaliteli, bilimsel bakis acisina sahip, mantikl ve
saglam temellere dayanmasi muhtemeldir (Cinici, 2016; Foong ve
Daniel, 2013; Jan, 2019).

Ogrenciler karar verme surecinde argUmanlarini, kendilerine derste
sunulan sosyo bilimsel bir konu olan kuresel Isinmanin sebepleriyle ilgili
olusan farkli iki gérusu ayni oranda destekleyen bilgi kartlari, haberler
ve video iceriklerinden faydalanarak olusturmuslardir. Alanyazina
bakildiginda sosyobilimsel konularin o6gretiminde argUmantasyon
becerilerinin  gelismesi amaclanmistir. Knishfe (2022), uUniversite
ogrencileriyle yaptigi deneysel calismada sosyobilimsel ve bilimsel
baglamda ogrenim goéren iki gruptaki &égrencilerin sosyobilimsel
konularin islendigi derste arguman seviyelerinin daha yuksek oldugunu
belirtmistir. Garrect vd. (2021), hayvan deneylerinin etik acidan
degerlendirilmesi olarak ifade edilen sosyobilimsel konuda égrencilerle
yaptigi calismada, sosyobilimsel konularin argmantasyon becerilerini
gelistirdigini ifade etmistir. Jin ve Kim (2021), uzay arastirmalari alaninda
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ogretmen ve &grencilerle yaptigl calismada sosyobilimsel konularin
arguman duzeylerini artirdigini gostermistir. Benzer sekilde, Karakas ve
Sarikaya (2020), cevre-enerji temali sosyobilimsel konulari iceren
senaryolarin kullanildigi calismada sinif 6gretmeni adaylarinin ozellikle
grup calismalarinda karsit arguman olusturma  duzeylerinin
artmasinda etkili oldugunu gostermistir.

Ogrencilerin kuresel 1sinma konusundan haberdar olma sekillerinin
daha cok informal é6grenme ortamlarindan oldugu, kuresel iIsinmanin
endise edilmesi gereken bir durum olarak goruldugu, sinif ici akran
tartismalari sonrasinda ortaya koyduklari argUmanlara karar verirlerken
daha cok akranlarindan etkilendikleri, buyuk bir cogunlugunun dersleri
bu sekilde daha eglenceli bulduklari ve begendikleri, derse iliskin
tartismanin bireysel dusunce ve fikirleri destekledigini belirttikleri
ortaya konmustur. Sonug¢ olarak égrenciler sorgulama, bilimsel karar
verme ve kararini destekleme, bilgileri aciklama sUrecinde tartisma
etkinligine etkin ve dogrudan katilarak, bilimsel ve sosyal etkinlikleri
uygulayarak ogrenme firsati bulduklarint vurgulamislardir. Nitekim
argumantasyon temelli islenen derslerle ilgili 6grenci goéruslerinin
benzer oldugu sonucuna yapilan ¢calismalarda ulasiimistir (Cinar, 2013;
Cinici ve digerleri, 2014; Ogreten ve Ulucinar-Sagir, 2014; Zohar ve
Nemet, 2002)

Sinif tartismasinin, bilimsel okuryazarlik ve kavramsal anlayisi
gelistirmede (Zohar ve Nemet, 2002) ve bilim dilinde yazma ve
konusmada (Cavagnetto, 2010) onemili rolunun oldugu
savunulmaktadir. Bilimsel okuryazarlik ile sinif tartismasi arasinda
baglanti kuran fen egitimcileri cesitli avantajlara dikkat cekmistir.
Birincisi, argumantasyon akil yurutme yoluyla 6drencinin 6grenme
kalitesini arttirir (Erduran ve Jimenez-Aleixandre, 2008). ikincisi,
ogrenciler rasyonel dusunmeyi gelistirmeye zorlanirlar (Bricker ve Bell,
2008). Dolayisiyla dusunme bicimlerini destekler. Son olarak, 6grenciler
bilimsel sorgulamaya asina olurlar (Driver ve digerleri, Newton ve
Osborne, 2000). So6zlu argumantasyonda etkilesimler, sorular,
dogrulamalar ve detaylandirmalar kullanilarak adil bir diyalojik séylem
gerceklesir. Sosyobilimsel konularin tartisildigr siniflarda égrenciler,
isbirligi  icinde  epistemolojik  anlayislarinin  karsilikli  olarak
sekillendiriimesi  yoluyla ilerlemesine izin veren cesitli sdylem
bicimlerine katilmaya tesvik edilmelidir (Ucak ve digerleri, 2022).
Boylece &gretmen ve ogrencilerin  ayrintili  aciklamalariyla fikir
alisverisinde oldugu, sosyal suUrecte meydana gelen diyalojik bir
etkilesim olur. Bu baglamda c¢ocuklara kucuk yastan itibaren
demokratik sinif tartismalarinin icinde bulanabilecegi, fikirlerini
argumanlariyla tartisabilecekleri, bilimsel sorgulama icin diyalojik
ortamlarinin sunulmasinin énemli oldugu dusunulmektedir. Dolayisiyla
ogretmenlere sinif tartismalarinin kalitesini arttirmaya yonelik egitimler
verilebilir ve ogretmenlerin soylem hareketleri bu baglamda
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desteklenebilir. Calisma kuresel iIsinma konusunda gerceklesmis olup
farkli  sosyobilimsel konularda sinif tartismalari  gerceklestirip
dgrencilerin arglman seviyeleri incelenebilir. Ogrencilerin tartismalara
yonelik gorusleri irdelenebilir ve gozlem notlari ile desteklenebilir.

Etik Kurul izin Bilgisi: Bu arastirma, Pamukkale Universitesi Sosyal ve
Beseri Bilimleri Bilimsel Arastirma ve Yayin Etigi Kurulunun 25/07/2022
tarihli  E-93803232-622.02-235682 sayili  karari ile alinan izinle
yaruatualmauastdar.

Yazar Cikar Catismasi Bilgisi: Yazarlarin beyan edecegi bir c¢ikar
catismasi yoktur.

Yazar Katkisi: Arastirmanin tum asamalarinda yazarlar esit katki
vermistir.
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EKLER
Ek A. iklim Degisikliginin insan Kaynakl Oldugu ile ilgili Haberler

Uzaydan Gelen Son Goruntuler Korkuttu!

Hukumetlerin agikladigindan 2 kat daha fazla

Binlerce uydu goruntusunden
alinan verilerle vyapilan bir
haritalama c¢alismasina gore,
insan faaliyetleri atmosferde
hukUmetlerin bildirdiginden iki
kat daha fazla metan sizintisina
neden oluyor. Haritadaki metan
dumanlari, Dunya atmosferi
uzerinde 20 milyon ek aracla
esdeger bir I1sinma etkisine

sahip.

Sekil 1. 25 Eylul 2019'da uydudan goruntulenen bir metan bulutu

Metan gazl atmosferde uzun sure kalmiyor olmasina ragmen,
karbondioksitten 30 kat daha fazla i1si tutma kapasitesine sahip guclu bir sera
gazi ve kuresel Isinmaya neden olan ana gazlardan birisi olarak biliniyor. Metan
emisyonlarinin  tahminen dortte biri komur, petrol ve dogal gaz
¢cikarilmasindan kaynaklaniyor.

Uzaydan c¢ekilen son uydu goruntuleri, fosil yakit operasyonlarinin
arastirmacilarin dusundugunden ¢cok daha fazla metan sizdirdigini ve bunu
gunluk olarak yaptiklarini ortaya koydu. Science dergisinde yayinlanan
calismaya gdre, kabaca bir tahminle, insan faaliyetleri hukumetlerin
bildirdiginden iki kat daha fazla metan sizintisina neden oluyor.

Arastirmacilar da Saskina Dondu

Binlerce uydu goruntusu ile gerceklestirilen haritalama calismasina énculuk
eden Fransiz Ulusal Bilimsel Arastirma Merkezi'nden Thomas Lauvaux, "Bdyle
bir seyle karsilasacagimizi ummuyorduk. Sizintilarin arada bir tesadufi
gerceklesecegini dusunuyorduk. Ama durum hi¢ de bdyle degdil, sizintilar
oldukca sistematik" dedi.

Uydu Gorintilerinde 1800 Metan Bulutu

Lauvaux, 2019'dan 2020'ye kadar Avrupa'nin Sentinel-5P uydusundan alinan
iki yilhk gunluk verileri analiz etmek Uzere uluslararasi bir arastirma ekibine
liderlik etti. Uzaydan gelen gdruntuler 1800 metan bulutunu ortaya cikardi.
ABD ve Bati Asya'da olan bu noktalarin cogu petrol ve gaz boru hatlari gibi
fosil yakit ¢citkarma operasyonlariyla baglantili gérunuyor.
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Dogru Mudahale Ciddi Tasarruf
Saglayabilir

Arastirmacilar metan sizintilarinin
cogunun rutin bakimdan
kaynaklandigindan supheleniyor.
Calismaya goére, haritadaki metan
dumanlari, DuUnya atmosferi
Uzerinde 20 milyon ek aracla
esdeger bir 1Isinma etkisine sahip.
Ancak korkutan tablo dogru
mudahale ile ayni zamanda bir
firsat da sunuyor. Arastirmacilar,
ABD'nin rutin sizintilari ortadan
kaldirmasi durumunda ton metan basina 250 dolar tasarruf edebilecegini
hesapladilar.

Sekil 2. Mavi cizgiler ana gaz boru hatlarini, turuncu noktalar ise metan
emisyonlarinin kaynaklarini gosteriyor.

Bas Suclular ABD, Rusya, iran ve Turkmenistan

ABD, Turkmenistan, Rusya ve iran, haritadaki en bUyuk suclulardan bazilari.
Suudi Arabistan, Kuveyt ve Irak gibi petrol Ulkelerinde ise nispeten az metan
sizintisi olmasi arastirmacilari sasirtti. Uzmanlar bunun neden oldugundan
emin degdil ancak bu da gelecekteki arastirmalardan birisinin konusu olacak
gibi gorunuyor.

https://mwww.hurriyet.com.tr/dunya/uzaydan-gelen-son-goruntuler-
korkuttu-hukumetlerin-acikladigindan-2-kat-daha-fazla-41996969
adresinden 20 Mart 2021 tarihinde alinmistir.

193


https://www.hurriyet.com.tr/dunya/uzaydan-gelen-son-goruntuler-korkuttu-hukumetlerin-acikladigindan-2-kat-daha-fazla-41996969
https://www.hurriyet.com.tr/dunya/uzaydan-gelen-son-goruntuler-korkuttu-hukumetlerin-acikladigindan-2-kat-daha-fazla-41996969

PAUEFD, 60, [2024] Savran Gencer vd. https://doi.org/10.9779/pauefd.1208915

Ek B. iklim Degisikliginin Dogal Sureclerden Kaynakl Oldugu ile ilgili
Haberler

iklim Degisikligi Binlerce Yillik Bir Siire¢

Iklim sistemi; atmosfer, karalar, kar, buz, okyanuslar ve diger su kutleleri ile
canlilari kapsayan karmasik ve etkilesimli bir sistem. Bu sistem, zaman icinde,
kendi ic dinamiklerinin etkisi altinda ve dis etmenlerdeki degisikliklere bagli
olarak yavas yavas degisim gosterirken insan kaynakli iklim degisiklikleri kisa
bir zaman dilimi icerisinde olumsuz sonuclara yol acgiyor.

GUnUumuzde dunyada karsilasilan kuresel olcekte en buyuk problemlerden
birisi olarak ifade edilen iklim degisikligini istanbul Universitesi Edebiyat
Fakultesi Cografya Bolumu Fiziki Cografya Ana Bilim Dali Baskani Prof. Dr.
Barbaros Gonencgil degerlendirdi.

e Iklim degisikliginin iki temel sebebi

lﬁ\\u y W== oldugunu ifade eden Prof. Dr.

S i L — = Gonencgil, sebeplerden birinin dogal

E\\ Wl Jhlll = = A BONEE digerinin ise insana bagl faktorler
B  igp! oldugunu belirtti. Iklim

| Hi'ﬁil (1R : i == degisikliklerini genis bir yelpazede ele
S 5 m almamiz gerektigine vurgu yapan
Prof. Dr. Gonencgil, iklim

f

degisikliklerinin yalnizca gunumuze
ait bir olgu olmadigini binlerce yildir
var olan ve var olmaya devam edecek

dogal bir dongu oldugunu ifade etti.

Dogal sebeplerin binlerce yillik sureclerle ortaya ciktigini ve insan etkisinin
disinda meydana geldigini belirten Prof. Dr. Gonencgil, dogal surecleri su
sekilde aktardi: “Gunesten gelen enerji ve bu enerjideki degisimler, gunes
lekeleri, atmosferin bilesimlerinde meydana gelen degisimler iklim
degdisikligine yol aciyor. Bu anlamda 4 milyar 600 milyon yasinda olan
dunyamiz icinde defalarca yasanmis dogal degisimler bugun de yasanmaya
devam ediyor.”

Insanoglunun cevreye vermis oldugu zararlarin iklimde degisiklikleri ortaya
cikarttigini belirten Prof. Dr. Génencgil, “insanoglu, yeryUzinun yulzey
ortusunu degistiriyor ve yuzey ortustnde yapilan degisiklikler dolayli olarak
iklimleri de etkiliyor” diye konustu. insana bagl faktorlerin streci olumsuz
etkiledigine deginen Prof. Dr. Gédnencgil, “Son 100-150 yillik periyot icerisine
baktigimizda artan nufus, fosil yakitlarin kullanimi, yerylGzUnun yuzey
ozelliklerinde  yapilan  degisiklikler, ormansizlasma, kentlesme ve
kentlesmenin getirdigi sanayilesme surecinde atmosfere verilen ve daha fazla
sera etkisi yaratacak gazlarin varhgi, var olan surecin sonuclarini agirlastiriyor”
dedi.

Dinya 20 Bin Yildir Isinma Sireci Yasiyor

Su anda iklim degisikligi 1sinma ydnunde olsa da donemlik periyotlara
bakildiginda hem isinmanin hem de sogumanin goruldugunu ifade eden
Prof. Dr. Gonencgil, dunyanin yaklasik 20 bin yildan beri bir i1sinma sureci
yasadigini belitti.
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Kiresel Isinma iklim Degisikliginin Yalnizca Isinma Tarafi

Prof. Dr. Gonencgil, “Isinma ile buzullar eriyor, deniz seviyeleri yukseliyor ve Kiyi
alanlarinin daha fazla etkilenmesine sebep oluyor. Ama bununla birlikte artan
sicaklik buharlasmayi da arttiriyor. Buzullar bir taraftan eriyerek su kutlelerine
karisiyor ancak bu su kutleleri bir yandan buhar olarak daha fazla neme sebep
oluyor ve siddetli yagislara yol aciyor. Bu asiri yagislar da erozyon ve kutle
hareketlerini beraberinde getirebiliyor” diye konustu. iklim degisikliginin hem
Isinma hem de soguma ydnunde oldugunu soyleyen Prof. Dr. Gonencgil,
karesel iIsinmanin, iklim degisikliginin isinma tarafi oldugunu belirtti.

Endemik Tirleri Koruma Altina Almaliyiz

Dogaya verilen tahribatin endemik turlere zarar verdigine dedinen Prof. Dr.
Gonencgil, “Bu surecte dikkat etmemiz gereken onemli nokta endemik
tdrlerin varligi ve korunmasidir. Dogaya vermis oldugumuz tahribati ortadan
kaldirmak durumundayiz. Cunku bitki 6rtusu bir sekilde ortadan kalkarsa geri
dondurme sansi cok dusuk oluyor” dedi.

Prof. Dr. Génencgil, “Insanoglunun cevreye vermis oldugu tahribati
azalttiginda iklime vermis oldugu zarari da azaltmis olacak. Yapilacak tek sey
cevreye verdigimiz zarari durdurmak. Dogdayl kirletmemek, denizleri
kirletmhemek, atmosfere zarar vermemek, sulari kirletmemek kisacasi tum
atmosferi ve gezegeni korumak. iklim degisikliginin olumsuz etkilerine karsi
yapilmis her olumlu faaliyet, iklim degisikligi Uzerine insanin yaptigi zarari
minimize eder” seklinde konustu.

Prof. Dr. Gonencgil, “Yenilenemeyen enerji kaynaklarinin kullanimi yerine,
ozellikle elektrik Uretiminde daha fazla yenilenebilir enerji kaynaklarina
dondugumuz takdirde daha az fosil yakit kullanimiyla ortaya daha temiz enerji
kavrami ¢ikmis olacaktir” diye konustu.

Enerjinin etkin ve verimli kullaniminin cok énemli bir husus olduguna vurgu
yapan Prof. Dr. Gdnencgil, sézlerini su sekilde surdurdu: “Daha az elektrik
tuketerek daha c¢cok isinmak ya da aydinlanmak enerjinin etkin ve verimli
kullanimidir. Gunumuzde teknolojik olanaklar sayesinde enerjinin etkin ve
verimli kullanimi mumkundur.”

Cevre egitiminin herkese verilmesi gerektigini sdyleyen Prof. Dr. Gonencgil,
sozlerini sdyle noktaladi: “iklim degisikligi dogal bir olaydir. Ancak insanin
etkisi ile olumsuz hale gelir. Bu yuzden iklim okuryazarligina énem verip
bireyleri bilin¢clendirmemiz gerekiyor.”

Haber: Beste BUDAN. Fotograf Kaynak: Compromiso RSE
IU Basin ve Halkla iliskiler MUdUrlagu

https://www.istanbul.edu.tr/tr/haber/iklim-degisikligi-binlerce-villik-
bir-surec-
330065006A006F00340061006A005F0050004B004D003100
adresinden 20 Mart 2021 tarihinde alinmistir.
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Ek C. Kuresel Isinmanin insan Kaynakli Oldugui ile ilgili Bilgi Kartlari
Fosil Yakit TUuketimi

Dunyada kuresel enerji ihtiyacinin %87'lik bir kismi fosil kaynak olarak bilinen
petrol, komur, dogal gaz gibi yakitlardan elde edilmektedir. Fosil yakitlarin
cesitli alanlarda kullanilmasi ¢evre kirliligi, kUresel iIsinma, iklim degisikligi gibi
sorunlari da beraberinde getirmistir. Karbon salinimi ise bir tanesidir. Enerji
elde etmede kullanilan fosil yakitlarin kullanimi sirasinda karbondioksit aciga
cikar. Karbondioksit ise Dunya'yva gelen gunes isinlarinin yeryUzunden
yansiylp atmosferden disariya ¢cikmasina engel olan sera gazlarindan birisidir.
Dunya’'nin sicakhginin korunmasinda faydali olsa da ¢ok fazla miktardaki sera
gazi Dunya’'nin gun gectikce daha fazla isinmasina sebep olur. 1850'li yillardan
once 280 ppm seviyesinde olan karbondioksit miktari sanayilesme,
sehirlesme, enerji ihtiyacinin armasi, orman yanginlari gibi sebeplerle %40’'lik
bir artis gosterdi. Ornegdin, 2021 yazinda Turkiye'de meydana gelen orman
yanginlari sonucunda yaklasik 15 milyon ton karbondioksit salinimi
gerceklestigi tahmin ediliyor. 19. YUzyildan gunumuze kadarki sicaklik artisi 0,3
°C ile 0,5 °C arasinda iken, Uluslararasi Enerji Ajansinin yaptigl aciklamalara
gore gelecek 20 vyilda ortalama sicakligr 0,5 °C artis gdsterecegdi
beklenilmektedir.

Bayrag, H. N. (2010). Enerji kullaniminin kuresel i1sinmaya etkisi ve
dnleyici politikalar, Eskisehir Osmangazi Universitesi Sosyal Bilimler
Dergisi, 11(2), 229-259.
https:/dergipark.org.tr/tr/foub/ogusbd/issue/10998/131623  adresinden
20 Mart 2021 tarihinde alinmistir.

Green Solar Network Calisma Komitesi (2021, 20Mart). Orman yanginlari
sebebiyle 15milyon ton karbondioksit olusumui.
https://www.greensolarnetwork.org/medya/orman-yanginlari-
sebebiyle-15-milyon-ton-karbondioksit-emisyonu-olustu adresinden 20
Mart 2021 tarihinde alinmistir.

Yapay Gubre

Hayvansal Uretim icin kullanilan misir ve soya yuksek miktarda azotlu gubre
kullanilmasini gerektirir. Bu gubreler topragi, havayi ve suyu kirletir. DUnyada
uretilen muisirin yaklasik yarisi, soyanin ise tamamina yakini hayvansal
uretimde kullanilir. Artan drun ihtiyaci kullanilan azotlu gubre miktarini da
artirmaktadir. Bu azotlu gubrelerin kullanimi sonucunda atmosfere diazot
monoksit salinimi olur. Diazot monoksit ise kuUresel 1sinma da 6onemli rol
oynayan sera gazlarindan biridir. Hayvansal Uretimde kullanilan bitkilerin yani
sira dogrudan insan tuketimi icin de kullanilan bitkiler (meyve ve sebzeler)
yapay gubreler kullanilir. Artan nufusla birlikte gida ihtiyacl da beraberinde
gelmektedir. Dunyadaki ekili alanlar g6z onunde bulunduruldugunda
endustriyel tarimda kullanilan yapay gubreler ciddi oranda diazot monoksit
salinimina sebep olmaktadir.

Kirgil, G. (2020), Endustriyel tarim ve hayvancilik uygulamalari nitroz
oksit salinimini kritik bir seviyeye tasiyor.
https:/bilimvegelecek.com.tr/index.php/2020/10/15/endustriyel-tarim-
ve-hayvancilik-uygulamalari-nitroz-oksit-salinimini-kritik-bir-seviyeye-
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tasivor/#:~text=Diazot%20monoksit%2C%20atmosferde%20yuz%20yild
an,monoksit%20konsantrasyonunun%20artmasina%20neden%20oluy
or adresinden 20 Mart 2022 tarihinde alinmistir.

Kloroflorokarbon (CFC)

Kloroflorokarbon olarak bilinen sera gazi, buzdolabi gibi sogutucular, yalitim
maddeleri, kdpuk Urunleri, spreyler, araba klimalari gibi bircok uUrunde
kullanilir.  Kloroflorokarbonlar, araba egzozlarindan, buzdolaplarindan
spreylerden ve benzeri bircok yolla atmosfere salindiginda Dunya'yl gunesin
zararll 1sinlarindan koruyan ve Dunya'nin sicakliginin ortalama duzeyde
kalmasini  sadlayan ozon tabakasinin  incelmesine sebep  olur.
Kloroflorokarbonlarin hayatimiza girmesiyle bircok gerekli ve énemli esyanin
kullanimini saglamistir. Kloroflorokarbonlar kuresel 1sinmaya sebep olan
baslica gazlardan biridir ve ozon tuketen tUm maddeler icerisinde en ¢cok
kullanilandir. Her yil yaklasik 800.000 ton CFC atmosfere salinir ve atmosferde
yaklasik 100 yil boyunca bozulmadan kalabilir. 1987 yilinda Montreal'de
imzalanan protokolle Uretimine sinirlandirma getirilen CFC'lerin 1996 yilinda
Uretimi tamamen durdurulmustur. CFC'lerin yerine atmosferdeki &mru daha
kisa olan hidroflorokarbonlar Uretilmeye ve benzer alanlarda kullanilmaya
baslanmistir.

https://web.archive.org/web/20140808043755/http://yunus.hacettepe.
edu.tr/~serdar/YASnda_CFC_Yasi_Kullanimi.pdf adresinden 21 Mart
2021 tarihinde alinmistir.

Kloroflorokarbon gazlari (2021, 20 Mart). Wikipedia.
https:/trwikipedia.org/wiki/Kloroflorokarbon_gazlari#:~:text=0Ozon%?2
Otabakasina%20verdigi%20zararlardan%20dolayi.kloroflorokarbon%?2
0gazi%20disinda%20uretimi%20durdurulmustur
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Ek D. Kuresel Isinmanin Dogdal Sureclerden Kaynaklandigi ile ilgili Bilgi
Kartlari

Piring

Birlesmis Milletlerin yayinladigi rapora goére dunya nufusunun yarisindan
fazlasi temel gida olarak piring tuketiyor. DUnyada en ¢ok piring Uretimi yapan
Ulkeler sirasiyla, ortalama olarak Cin Halk Cumhuriyeti 200 milyon ton,
Hindistan 160 milyon ton ve Endonezya 70 milyon tondur. Piring Uretimi icin
gerekli olan su miktari ise diger bitkilere gére daha fazladir. Yogun nemli
toprakta yetisen pirincin 1 kg Uretimi icin ortalama olarak 5 ton su gerekir.
Pirincin yetistigi bu nemli topraklarda bulunan milyarlarca mikroorganizma
atmosfere metan gazi salar. Salinan bu metan gazi DuUnya'nin ortalama
sicakliginin artmasina sebep olur. Metan gazinin salinimindan sorumlu en
buyuk ikinci faktor piring dretimidir. Tayland'da uygulanmaya baslanan
“DAnUsUMIU Islatma ve Kurutma” yontemi tarlalarin piringlerin buyume
dénemi boyunca su altinda kalmasini sagliyor. Bdylece piring uUretiminden
kaynakl bitki artiklari ve diger organik atiklardan dogaya salinan metan gazi
miktari azaliyor.

Degirmenci, S. (2019, Mayis 23). En ¢ok piring Uretimi yapan Ulkeler.
https://egezegen.com/ekonomi/en-cok-pirinc-uretimi-yapan-ulkeler/
adresinden 20 Mart 2021 tarihinde alinmistir.

Anonim. Bir urdnun udretim asamasinda ne kadar su kullanildigini
biliyor muyuz? Vatek

Cevre. https://www.vatekcevre.com/blog/bir-urunun-uretimi-
asamasinda-ne-kadar-su-kullaniliyor-biliyor-muyuz adresinden 21 Mart
2021 tarihinde alinmistir.

Sera_gazi_emisyonlari (2021, 20 Mart). Wikipedia.
https://trwikipedia.org/wiki/ i#cite_note-36

Volkanik Patlamalar

Dogal sureclerden birisi olan volkanik patlamalar atmosfere karbondioksit ve
sulfardioksit gazi saliyor. Bu gazlar Dunya’'nin ortalama sicakliginin artmasina
sebep olan sera gazlarindandir. Su altindaki ve karadaki yanardaglarin
hepsinden yayilan karbondioksit miktarinin 0,13-0,44 gigaton oldugu tahmin
ediliyor. Bu miktar insan kaynakli karbondioksit salinima gore daha az olsa da
atmosferdeki karbondioksit ve sulfUrdioksit miktarinin artmasindaki en temel
sebeplerden birisinin volkanik patlamalar oldugunu ortaya koyuyor. Diger
yandan, patlama sirasinda atmosfere salinan kul, sivi damlaciklari, kati
parcaciklar ve sera gazlari DuUnya'ya gelen gunes isinlarinin uzaya geri
yansimasina sebep olarak DuUnya’'nin sogumasina sebep oluyor. Ornegdin, 1991
yilinda Pinatubo yanardagdinin patlamasindan bir yil sonra Dunya’'nin ortalama
sicakliginin 0,5 °C dustugu tahmin ediliyor.

Sarigul, T. (2017, Subat 17). insanlar mi yoksa yanardadglar mi daha fazla
karbondioksit salinimina sebep olur? TUBITAK Bilim Geng.
https:/bilimgenc.tubitak.gov.tr/makale/insanlar-mi-yoksa-yanardaglar-
mi-daha-fazla-karbondioksit-salimina-sebep-olur adresinden 20 Mart
2021 tarihinde alinmistir.
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Ciftlik Hayvanlari

Yapilan calismalara goére, ciftlik hayvanlarinin kuresel isinmaya sebep olan
metan gazl Uretimin en birincil kaynagi oldugu éne surulUyor. Metan gazinin
IsI tutma kapasitesi karbondioksite gore 21 kat daha fazladir. Bir inek ise her yil
ortalama 80-110 kg metan gazl Uretiyor. Hayvancilik faaliyetleri metan
saliniminin %35-40'In1, karbondioksit saliniminin %9'unu, diazot monoksit
(N2O) saliniminin %65'ini olusturuyor. Her yil ortalama 56 milyar kara hayvani
insan tuketimi icin kullanilyor. DUnyanin artan nufusunun gida ihtiyacini
karsilamak amaciyla gunden gune et ve sut gibi temel besin kaynaklarinin
Uretimini saglayan tesislerin sayisi ve buna bagli olarak atmosfere yayilan sera
gazl miktari da artiyor. Ayrica endustriyel hayvansal Uretim tesislerinin ve
merada otlatma yapilan hayvansal Uretim tesislerinin atik-gUbre depolari
diazot monoksit salinimina sebep olmaktadir. Merada yetistirilen hayvanlarin
beslenmeleri icin gerekli olan otlak alanlarda kullanilan gubreler de yine azot
dioksit saliniminin temel sebeplerindendir. Sonuc¢ olarak kuresel olarak diazot
monoksit salinimin %70’'i hayvansal ve bitkisel kaynakli olup bu oranin da %65'i
hayvansal Uretimden kaynaklanmaktadir.

Koyuncu, M. ve Akgun, H. (2018). Ciftlik hayvanlari ve kuresel iklim
degisikligi arasindaki etkilesim, Uludag Universitesi Ziraat Fakultesi
Dergisi, 32(1, 151-164.
https://dergipark.org.tr/tr/pub/ziraatuludag/issue/37182/429394
adresinden 20 Mart 2021 tarihinde alinmistir.
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Ek 5. Ders Esnasinda Yapilan Etkinlik Fotograflari
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Investigating the Argumentation Levels and Opinions of
Middle School Students on Global Warming as a

Socioscientific Issue
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Abstract

The current study aimed to investigate the argumentation
levels and opinions of students within the context of an
argumentation-based lesson in which global warming was
addressed as a socioscientific issue. The study was conducted
in a public middle school located in a district of Denizli in the
second term of the 2021-2022 school year. The sampling
consisted of a total of 60 students including 20 students from
each of the sixth, seventh, and eighth grade levels. The study
employed the case study design, one of the qualitative research
methods. The data of the study were collected through written
documents produced by the students and semi-structured
interviews. Descriptive analysis was employed in determining
the students’ argumentation levels and content analysis was
used for the analysis of the semi-structured interviews. The
findings of the study indicated that most of the students
thought the causes of global warming were mostly human
induced. It was revealed that students’ opinions underwent
changes after listening to each other’s ideas and arguments
during the discussions, and students’ argumentation levels
increased in accordance with the grade levels.
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Introduction

Socioscientific issues, in a general sense, are situations that concern
both society and science, involving dilemmmas, ethical and moral
dimensions (Kolsto, 2001; Sadler & Zeidler, 2005; Zeidler et al., 2002).
These issues are described as situations that does not only concern
society and science but also pertain to daily life and require individuals
to make decisions (Sadler, 2004). According to Simonneaux (2007),
socioscientific issues basically depend on such factors as political,
economic, moral and ethical factors that are difficult to conceptualize
and do not have a single solution. A topic can be defined as a
socioscientific issue if it has scientific and social significance (Eastwood
et al, 2012). Issues including dilemma such as nuclear energy, gene
therapy, cloning, GMO, mines and their environmental effects, local
environmental problems, animal rights, and global warming can be
given as examples for socioscientific issues (Patronis et al., 1999; Wu &
Tsai, 2007; Yang & Anderson, 2003; Yap, 2014, Zeidler et al., 2002).

Socioscientific issues are included in science curricula since they have
positive effects on individuals’ development of informal reasoning,
argumentation and decision-making skills (Dawson, 2015; Jin & Kim,
2021; Topgu, 2021). Informal reasoning, when considered in the context
of socioscientific issues, refers to the process of establishing cause-
effect relationships between options and reasoning on the advantages
and disadvantages in a decision-making situation while solving
complex problems (Sadler & Zeidler, 2005; Zohar & Nemet, 2002). In
Turkey, socioscientific issues were first emphasized in the science
curriculum of the Ministry of National Education (MoNE) in 2013. In the
objectives of this curriculum, not only the importance of socioscientific
issues was emphasized for developing scientific thinking habits but
also it was highlighted that socioscientific issues as a sub-domain
within the science-technology-society-environment learning area
involved scientific and ethical reasoning skills (MoNE, 2013). In the
updated science curriculum of MoNE (2018), socioscientific issues are
described only within the specific objectives of the curriculum as
“developing reasoning abilities, scientific thinking habits and decision-
making skills using socioscientific issues” (p. 9). In the program, science
classes for teaching socioscientific issues are defined as learning
environments including basic argument structures in which “students
can discuss the benefit-harm relationships regarding scientific facts so
that they can express their ideas comfortably, support their thoughts
with different justifications, and develop counterarguments to refute
their friends' claims” (p. 11).

The use of argumentation as a reasoning process in the field of
education is based on Toulmin’s (2003) book titled The Use of
Argumentation. Toulmin defined three main elements for the basis of
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an argumentation as claim, datum and warrant and three supporting
elements as backing, qualifier and rebuttal. The claim refers to
explanations put forward as a proposed solution, while the data refers
to the facts and evidence invoked to support the claim. The warrant, on
the other hand, refers to the statements that validate the relationship
between the claim and the data. An example to Toulmin’s argument
model is presented in Figure 1. Toulmin argument model is seen as
useful for making analyses possible in studies in the field of education,
making reasoning possible through discussion, gaining a critical
perspective, acquiring argumentation skills and expressing opinions
clearly (Aldag, 2006).

Figure 1

Toulmin Argument Model (based on Toulmin 2003, p.117)

@ler So, presu mD

Datum:Anneis one NP N Claim: Anne now

of Jack’s sisters. l/ “| hasred hair.
Warrant: Jack’s all v
sisters have red hair. Rebuttal: Unless, Anne

has dyed/lost her hair.

Backing: On account of the fact
that all his sisters have previously
been observedto have red hair.

Argumentation which requires a systematic inquiry-based process (van
Eemeren et al., 1996) provides opportunities for students to think
critically with evidence that is appropriate for substantiation in
discussions on socioscientific issues, develop meaningful perspectives
and reach at reasoned conclusions regarding topics they directly
encounter in their lives (Newton et al, 1999). The current literature
including studies indicate that students’ decision-making and
argumentation skills are enhanced due to the inherently debatable
nature of socioscientific issues (Dawson, 2015; Garrect et al,, 2021; Jin &
Kim, 2021; Karakas & Sarikaya, 2020; Knishfe, 2022; Wang et al., 2017).

The issue of global warming included in the science curriculum is also
considered as a socioscientific issue due to the debates surrounding
whether global warming is caused by natural factors or human
activities (Christenson et al, 2014; Evren Yapicioglu, 2016). While
methane emissions from rice production, methane emitted by
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livestock and gases released from volcanic eruptions demonstrate that
global warming is a result of natural processes, factors such as
greenhouse gas emissions from the use of industrial products, fossil fuel
consumption, excessive consumption and production suggest that
global warming is caused by human activities.

The national and international studies in the relevant literature have
addressed the knowledge level, argumentation level, perceptions, and
opinions of science teachers, pre-service teachers and students
regarding global warming (Eroglu & Aydogdu, 2016; Khishfe, 2022; Koca,
2009; Lambert & Bleicher, 2017; Lin, 2016; Oktay, 2022; Rosidin & Suyatna,
2017; Ulutas, 2013). However, no studies has been found that compare
especially the causes of global warming as a socioscientific issue both
at different grade levels and before and after classroom discussions. The
purpose of the current study was to contribute to the literature by
investigating the opinions and argumentation levels of students
regarding the causes of global warming as a socioscientific issue. In
addition, the opinions of the students on the argumentation-based
teaching were also elicited. To this end, answers to the following
research questions were sought:

1. What are the opinions of sixth, seventh, and eighth grade students
regarding the causes of global warming as a socioscientific issue?

2. What are the argumentation levels of sixth, seventh and eighth grade
students regarding the causes of global warming as a socioscientific
issue?

3. What are the opinions of sixth, seventh and eighth grade students
regarding the argumentation-based classes on global warming as a
socioscientific issue?

Method
Research Design

The study employed the case study design as one of the qualitative
research methods. Case studies require a detailed description and
examination of a well-defined research topic within its actual context.
In the current study, the holistic single-case design was used in
investigating the argumentation levels and analyzing the opinions of
students, since all the students formed an analysis unit (Yildirrm &
Simsek, 2011).

Participants

The study was conducted in a public middle school located in a district
of Denizli in the second term of the 2021-2022 school year. The study
group was a total of 60 students (36 female and 24 male) including 20

students from each of the sixth, seventh, and eighth grade levels. One
of the researchers, who is also a master’s student, serves as a science
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teacher in this school. Thus, the classes given by the researcher were
selected using the convenience sampling method, as they had already
developed a culture of discussion and were able to express themselves
appropriately in line with the purposes of the study (Buyukodzturk et al.,
2022). The study was carried out in compliance with ethical principles
and with the approval of Pamukkale University Social and Human
Sciences Scientific Research and Publication Ethics Committee dated
25/07/2022 and numbered 68282350/2022/G15. Instead of using the real
names of the students for ethical reasons, each student is coded with a
number and the grade level following a hyphen. For example, the first
student at the seventh-grade level is coded as S.1-7.

For the purposes of the study, a total of nine students consisting of
three students from each grade level were selected to be interviewed.
By observing students’ frequency of asking questions and expressing
opinions during the classes, the students with low, medium and high
levels of participation in the classes were determined and semi-
structured interviews were conducted with them.

Data Collection Tools
Written Documents

In the study, written data regarding the argumentation of the sixth,
seventh and eighth grade students on the causes of global warming
were collected using 60 green coloured post-it notes prior to the
argumentation-based teaching and 60 orange coloured post-it notes
following the argumentation-based teaching.

Semi-Structured Interviews

By using the semi-structured interview technique as one of the
qualitative data collection tools, interviews were conducted with nine
students and recorded. The interview questions were prepared by the
researchers and presented to two other researchers specialized in
science education to obtain their opinions in providing expert review.
Necessary adjustments were made based on their feedbacks, and pilot
interviews were conducted with two students who were not included
in the study. Thus, the comprehensibility of the questions was
confirmed, and the final version of the interview questions was
structured by making additions and revisions as necessary.

Validity and Reliability of the Data

To determine the argumentation levels of the students, the post-it
notes containing their arguments were separately examined by two
researchers, and decisions were made on their argumentation levels.
The coding was performed by two researchers and compared based on
the formula proposed by Miles and Huberman (1994). The reliability was
found to be above 90%, and the reliability of the written data was
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ensured by the researchers reaching the same conclusions through
mutual persuasion. The validity was increased by including direct
guotations from the interviews and written documents. The data,
transcribed from the audio recordings of the interviews with the
students, were separately coded by two researchers. Again, the
reliability was calculated based on the Miles and Huberman (1994)
formula. The reliability was found to be above 90%, and the reliability of
the interview data was ensured by the researchers reaching the same
conclusions through mutual persuasion.

Data Collection Procedures

The argumentation-based teaching of global warming as a
socioscientific issue was carried out in the elective Science Applications
Course at each grade level. The treatment was carried out in a total of
six lesson hours, two hours at each grade level. The same teacher, one
of the researchers, performed the treatment at each grade level. The
content of the treatment was in line with the objective stating that
students “make decisions on socioscientific issues using logical
reasoning” which is the common goal for all the grades in the learning
domain of ‘the relationship of science with other disciplines’ in Science
Applications Course Curriculum (MoNE, 2018, p. 1). It was also aligned
with objective expressing students “discuss the causes and possible
consequences of global climate changes” included in the eighth grade
Science Education Course Curriculum (MoNE, 2018, p. 52). Since the
topic of global warming is only included at the eighth-grade level, it is
expected that as the grade level increases, students’ readiness for
forming arguments and argumentation levels will also increase. The
teacher conducting the treatment received training on socioscientific
issues, argumentation and dialogical teaching as a requirement of her
graduate studies. Prior to the treatment, the teacher had created a
discussion environment on various socioscientific issues with the same
students, aiming to provide them with a culture of discussion and
experience in argumentation.

In the first lesson, dilemma-inducing news articles, a climate change
film presenting dilemmas (TEMA Foundation), and information cards
were respectively presented to the students. The first news article was
titled as The Iatest Images from Space Scared (Appendix A)
emphasizing that global warming is caused by human activities. The
second news article was titled as C/imate Change is a Thousand-Year-
Old Process (Appendix B) drawing attention to the fact that global
warming is caused by natural processes. The information cards
included three cards titled as Fossil Fuel Consumption, Artificial
Fertilizers and Chlorofluorocarbons (Appendix C) providing information
related to human induced global warming. Additionally, there were
three cards titled as Rice, Volcanic Eruptions and Farm Animals
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(Appendix D) containing information related to natural processes
contributing to global warming. The students were asked to write their
answers and the reasons for their decisions to the question “Do you
think global warming is caused by human activities or natural
processes?” on green post-it notes provided by the teacher. The
students who wrote their decisions on the post-it notes attached their
notes to the cardboard on the board and then went out for the break.

In the second lesson, the same question was posed to the students by
the teacher after the break, and a discussion atmosphere was created
in the classroom. The teacher, who was acting as a mentor, refrained
from presenting her own opinions to the class, but presented the
dilemmas objectively to the class during the process. The teacher
supported students in presenting their arguments along with their
reasons, in freely expressing their opinions and clearly indicating
whether they agree or disagree with each other by creating a dialogical
learning environment. The students who shared their opinions about
the causes of global warming in the classroom were asked questions
such as “Why do you think so? What is your reasoning? Could there be
other factors at play? If you wanted to persuade a friend with a counter
argument, what would you say to him/her?” Other students in the class
were encouraged to participate in the discussion through questions
like “Could the cause of global warming be the thought your friend
advocates? Do you think his/her evidence is enough for him/her to
think so? Does anyone have opinions similar to or different from that of
your friend?” In addition, students who did not actively participate in
the discussion were encouraged by the teacher to express their
opinions, reasons, whether they agreed or disagreed with their
classmates. The discussion continued throughout the lesson,
sometimes initiated by the teacher’s questions and sometimes by the
guestions posed by students to each other or by their attempts to
support or refute ideas. As the students had already been informed
about the democratic rules of discussion (such as valuing every opinion,
carefully listening to and considering opposing views, expressing ideas
clearly, patiently and respectfully listening to the speaker, requesting
permission to speak, clearly stating the reasons for one's opinions)
before the lesson, there were no negative incidents during the
interactions among students at any grade level.

Following peer discussions on the causes of global warming at each
grade level, the teacher asked the students to write down their
thoughts, along with their reasons, on orange post-it notes and stick
them onto the cardboard placed on the board. After the lessons,
interviews were conducted with the students selected from each grade
level. The activity photos taken during the treatment process are
provided in Appendix E.
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Data Analysis

Descriptive analysis was used in the analysis of the arguments obtained
from the post-it notes written by the students. Descriptive analysis is an
analytical approach that involves processing qualitative data within a
predetermined theoretical framework, identifying findings and
interpreting the identified findings (Yildirim & Simsek, 2011). To this end,
the argumentation evaluation rubric developed by Sadler and Fowler
(2006) was used. The argumentation levels in the evaluation rubric
consist of five levels. The levels of the rubric and their descriptions are
shown in Table 1.

Table1
Argumentation Evaluation Rubric (Sadler and Fowler, as cited in Aydin, 2021)
Level Description

0 There is no claim

1 There is a claim but not a warrant

2 There is a claim and warrant

3 There is a claim, warrant and backing

4 There is a claim, warrant, backing and rebuttal

Content analysis was used to analyze the data regarding the students’
opinions on the argumentation-based lesson in creating codes and
themes (Yildirm & Simsek, 2011). After the researcher created the
themes and codes, the validity and reliability were ensured through the
re-examination by other researchers specialized in the field of science
education. The consistency between them was evaluated to establish
validity and realibility.

Findings
Students’ Opinions on the Causes of Global Warming

The findings related to the first research question “What are the
opinions of sixth, seventh, and eighth grade students regarding the
causes of global warming as a socioscientific issue?” are presented
under three subheadings: findings related to students’ opinions on the
causes of global warming before the argumentation-based teaching,
findings related to students’ opinions on the causes of global warming
after the argumentation-based teaching and findings related to
students whose decision changed.

Findings Related to Student’s Opinions on the Causes of Global
Warming Before the Argumentation-based Teaching

At the beginning of the argumentation-based lesson, the students
were asked the question, “Do you think global warming is caused by
human activities or natural processes?” and their written arguments
were elicited. The written arguments of them were examined, and their
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pre-argumentation decisions about the causes of global warming are
given in Figure 2.

Figure 2

Pre-Argumentation Opinions of the Students on the Causes of Global
Warming
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Figure 2 shows that before the argumentation, six sixth grade, nine
seventh grade and thirteen eighth grade students decided that global
warming was caused by human activities, whereas five sixth grade, four
seventh grade and two eighth grade students decided that it was
caused by natural processes. Prior to the argumentation, nine eighth
grade, seven seventh grade and five eighth grade students remained
undecided on the issue. While the number of the decisions made by
the eighth-grade students that global warming was caused by human
activities was higher than those of the students at the other grade
levels, the number of decisions made by the sixth-grade students that
global warming was caused by natural processes was higher than those
of the students at the other grade levels.

Findings Related to Students’ Opinions on the Causes of Global
Warming After the Argumentation-based Teaching

Following the argumentation-based teaching, the students were asked
the question, “Do you think global warming is caused by human
activities or natural processes? What do you think now?” and their
written arguments were elicited. The students’ opinions on the causes
of global warming were examined by analyzing their written
arguments, and they are presented in Figure 3.
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Figure 3
Post-Argumentation Opinions of the Students on the Causes of Global
Warming
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Figure 3 indicates that following the argumentation process, twelve
sixth grade, fifteen seventh grade and sixteen eighth grade students
decided that global warming was caused by human activities. On the
other hand, there were six sixth grade, two seventh grade and three
eighth grade students who believed that global warming was caused
by natural processes. It was also seen that two six grade, three seventh
grade and one eighth grade students were undecided. While the
number of students who were undecided about the causes of global
warming before argumentation was high, it was found out that the
number of undecided students after argumentation decreased. In
terms of the total number of students at the end of the argumentation-
based teaching, while the opinions of the students showing the human
activities as the cause of global warming increased, there was no
change in the number of those who thought that it was of natural
processes.

Findings Related to the Students Who Changed Their Opinions
about the Causes of Global Warming

After the argumentation-based teaching on the topic of global
warming as a socioscientific issue, the changes in the opinions of the
students were examined, and 18 students were identified to have
changed their opinions. Forty-two students on the other hand did not
change their opinions. Information about the students who changed
their opinions is presented in Table 2.

Table 2

Students Changing Their Opinions after the Argumentation
First Last f Student Quotation from the
decision decision code student
Global Global 3 S.7-7 | think it is human induced
warmingis  warmingis S.9-7 because at the end of each
caused by caused by S.14-6 natural process, | observed

that humans are also

174



PUJE, 60, [2024] Savran Gencer et al. https://doi.org/10.9779/pauefd. 1208915

natural human effective, especially the

processes activities opinions of my friends were
very effective in changing
my mind (Written
explanation: S.9-7).

Undecided Global 3 S.13-8 | was undecided, but now |
warming is S.16-6 lean towards the idea that
caused by S.18-6 natural factors play an
natural important role. Animals, rice
processes and volcanic eruptions are

beyond our control, but
humans can regulate their
behaviours (Written
explanation: S.18-6).

Undecided Global 12 S1-8 My opinion has changed,
warming is S.3-8 and | believe it is human
caused by S.4-8 induced because we
human S.1-7 consciously consume rice
activities S.3-7 too much. Similarly, we do

S.4-7 not prioritize recycling, and
S.5-7 it would be more

S.6-6 reasonable to use electric
S.11-6 cars to reduce exhaust
S.15-6 emissions (Written

S.17-6 explanation: S.5-7).

S.20-6

As seen in Table 2, while one sixth and two seventh grade students
thought that global warming was caused by natural processes before
the argumentation, they decided that global warming was caused by
human activities after the argumentation. On the other hand, two sixth
and one eighth grade students who were undecided before the
argumentation decided that global warming was caused by natural
processes following the argumentation. Among twelve students, who
were undecided before the argumentation and decided that global
warming was caused by human activities after the argumentation, five
were in the sixth grade, four in the seventh and three in the eighth
grade. It was seen that the opinions of some students changed after the
argumentation. Most of the undecided students changed their
opinions that global warming was caused by human activities after the
argumentation-based teaching.

Findings Related to the Final Opinions of the Students about the
Causes of Global Warming

Table 3 presents the final opinions of the students about whether global
warming is caused by human activities or natural processes.
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Final Opinions of the Students about the Causes of Global Warming

Code

f

Sample quotation

Fossil fuel use

Unconscious
human activities

Human
interference with
natural processes

Environmental
pollution

Factories

Forest fires

Overconsumption

Greenhouse gas

12

N

| was undecided, but now | believe that both
natural and human factors contribute equally to
global warming. In natural resources, there are
countless volcanoes, cows and rice fields. As there
are billions of people, they consume a large
amount of fossil fuel. So, both factors have an
equal impact (Written explanation: S.13-6).

| believe it is human induced because we engage
in excessive and unnecessary production. Instead
of reducing global warming, we contribute to its
further increase. My opinion hasn't changed.
People act with great ignorance, and the
consequences affect the entire world (Written
explanation: S.12-7).

My decision hasn’'t changed; | still believe it is
human induced. In natural processes, both
methane and greenhouse gases were used to be
emitted but humans increased their amount and
the consequences are negative (Written
explanation: S.9-8).

Human induced. If humans didn't exist, nature
would maintain its balance without increasing
greenhouse gases and methane, | guess. After
humans came to the Earth, they started using
everything recklessly. If they had prioritized
public transportation over individual vehicles and
kept forests clean instead of littering them, global
warming wouldn't be so serious (Written
explanation: S.14-8).

My decision has changed, | believe it is human
induced because, for instance, we should use
electric cars instead of fossil fuel-powered ones,
use filters in factories (Written explanation: S.4-7).
My opinion hasn't changed. | still believe that
humans damage nature. | think nature still emits
methane gas and carbon dioxide for its own
needs. However, human activities contribute
significantly for example by increasing the
number of forest fires (Written explanation: S.18-
8).

| believe it is human induced. People desire a
more luxurious lifestyle, and they want to own
their own vehicles. With advancing technology,
the emissions from factories and other sources
have an impact, and this is a result of human
activities (Written explanation: S.1-8).

My opinion hasn't changed. Nature produces
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emissions caused gases in accordance with its needs, but due to
by human human activities, excessive harmful gases are
activities released, trapping solar radiation on the Earth,

which leads to global warming (Written
explanation: S.2-8).
Use of artificial 4 My final decision is that it is human induced
fertilizers because we produce too much rice. In the world,
excessive use of fossil fuels and artificial fertilizers
is because of humans (Written explanation: S.8-6).
Individual vehicle 3 My opinion hasn't changed. It is human induced. |
use/exhaust gas believe it is human induced because we
excessively use fossil fuels. For example, if
everyone used public transportation, the
emission of exhaust gases would significantly
reduce (Written explanation: S.16-8).

Increasing rate of 2 | believe it is human induced because nature has
global warming its own balance and harmony, so | don’t think
due to human global warming would occur naturally. If it were
activities to happen, it would take much longer. | think the

damage caused by humans has accelerated the
process. (Written explanation: S.3-8).

Overproduction 1 | believe it is human induced because we engage
in excessive and unnecessary production. Instead
of reducing global warming, we contribute to its
further increase. My opinion hasn't changed.
People act with great ignorance, and the
consequences affect the entire world (Written
explanation: S.2-7).

Technological 1 | think it is a combination of both natural and

developments human factors, but | believe that human activities
play a larger role. In previous years, the human
impact was relatively lower, but as technology
has advanced, it has contributed more
significantly to global warming (Written
explanation: S.15-6).

Insufficient 1 My opinion has changed, and | now believe it is

recycling human induced. We consciously contribute to
the excessive consumption of rice. Similarly, we
do not prioritize recycling, and it would have been
more sensible to use electric cars with reduced
exhaust emissions (Written explanation: S.5-7).

Volcanic 7 | still believe that natural processes are more

eruptions harmful. The cause of global warming is natural
factors. There is excessive rice production, farm
animals, and volcanic eruptions that release a
significant amount of methane gas (Written
explanation: S.10-6).

Rice production 6 My final decision is that it is human induced
because we should refrain from rice production
due to the excessive use of fossil fuels and
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artificial fertilizers, which are human-driven
factors (Written explanation: S.8-6).

Release of 4 Global warming is occurring due to natural

methane gas by factors such as volcanic eruptions, gases emitted

farm animals by cows and microscopic organisms (Written
explanation: S.14-7).

The inevitability of 4 | still believe it is human induced. We can take

natural processes action to mitigate human impacts, but we cannot

control or prevent natural processes (Written
explanation: S.12-6).

Existence of 4 If natural resources didn't exist, humans wouldn'’t

natural resources be able to utilize them. Climate change had

in nature occurred even before the world was industrialized
(Written explanation: S.11-8).

Greenhouse gas 2 It is human induced because while natural

emissions from processes have some influence on the formation

natural causes of gases, humans have a greater contribution to

the generation of these gases (Written
explanation: S.6-7).

Rare occurrence 2 | believe it is human induced because volcanic
of natural eruptions are not always in regular occurrences,
processes but cars are consistently used, and the emissions

from cars are damaging the Earth (Written
explanation: S.11-7).

The succession 2 | am still undecided. Due to the interconnection
of natural of these processes, natural factors play a role, but
processes | believe that human activities have a certain

dominance (Written explanation: S.2-7).

Table 3 shows that the students who thought that global warming was
caused by human beings often emphasized the effect of using fossil
fuel and unconscious human activities on global warming. The
students who thought that global warming was caused by natural
processes, on the other hand, drew attention to volcanic eruptions, rice
production, the production of methane gas by farm animals and the
inevitability of natural processes.

Argumentation Levels of the Students Regarding the Causes of
Global Warming as a Socioscientific Issue

Below are the findings regarding the second question of the study,
“What are the argumentation levels of sixth, seventh and eighth grade
students about the causes of global warming as a socioscientific issue?”
The argumentation evaluation rubric developed by Sadler and Fowler
(2006) was used to investigate the levels of the arguments indicated by
the students on the causes of global warming. In Table 4, the
descriptions taken as reference and sample quotations from the
students are given to determine the argumentation levels of the
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students. In the study, the fourth level of argumentation was not
detected.

Table 4
Argumentation Levels of the Students
Level Description Sample Quotation
0 There is no Human because it is natural (Written explanation:
claim S.6-6).
| was undecided but | am still undecided people
electricity, wate,r rice, fossil fuel (Written
explanation: S.19-6).
1 Thereisa Now | think it's human induced (Written
claim but not  explanation: S.14-6).
a warrant | think it is natural processes and my opinion
hasn't changed (Written explanation: S.5-6)
2 Thereis a | still believe it is human induced because we can
claim and take measures to mitigate human impacts, but
warrant we cannot control natural processes (Written

explanation: S.12-6).

| believe it is caused by humans because factors
such as fossil fuels, farm animals, and rice
production have a greater impact on global
warming (Written explanation: S.18-7).

3 Thereisa My opinion has changed, and | now believe it is
claim, warrant human induced. We consciously contribute to the
and backing excessive consumption of rice. Similarly, we do not

prioritize recycling, and it would have been more
sensible to use electric cars with reduced exhaust
emissions (Written explanation: S.5-7).

| believe it is human induced. People desire a
more luxurious lifestyle, and they want to own
their own vehicles. With advancing technology,
the emissions from factories and other sources
have an impact, and this is a result of human
activities (Written explanation: S.1-8).

4 Thereisa -
claim,
warrant,
backing and
rebuttal

The distribution of the argumentation levels of the students at the end
of the argumentation-based teaching is given in Figure 4.
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Figure 4

Stgdents’Argumentation Levels Regarding the Causes of Global Warming
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As seen in Figure 4, following the argumentation, there were two sixth
grade students and one eighth grade student with the argumentation
level of zero. At level one, there were four sixth grade students, one
seventh grade student and three eighth grade students. It is seen that
the argumentation levels of twelve sixth grade, twelve seventh grade,
and eight eighth grade students were two. While there were two sixth
grade, seven seventh grade and eight eighth grade students at the
third argumentation level, there were no students from any grade at
the fourth argumentation level. It is understood that the
argumentation level of the students increased as their grade level
increased in relation to creating third-level arguments.

The Opinions of the Students Regarding the Argumentation-based
Teaching on Global Warming as a Socioscientific Issue

Semi-structured interviews were conducted with nine students
selected after the lesson given through argumentation-based teaching
method on global warming. Below are the findings obtained from the
responses of the students to the interview questions related to the third
problem, “What are the opinions of sixth, seventh and eighth grade
students regarding the argumentation-based lesson on global
warming as a socioscientific issue?”

Findings Regarding the Opinions of the Students on the Information
Channels about the Issue

The students were asked about the channels through which they
obtain information about global warming as a socioscientific issue and
the findings are presented in Table 5.
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Table 5
Student’s Opinions about the Information Channels about the Issue
Theme Code f Student Code
Informal learning  Posters 1 S.1-8
environments Internet 1 S.5-6
Television 6 S.5-6,5.20-6, 5.8-7, S.12-8, S.10-7,
S.3-6
News 1 S.13-8
Books 1 S12 -8
Formal learning Science 2 S.10-7,S5.19-7
environments classes
English 2 S.10-7,S.19-7
classes

The answers given by the students participating in the interview were
examined in two sub-categories. In the answers they gave, the students
stated that they obtained their preliminary information about global
warming mostly through social media. Some sample opinions on the
issue are given below:

I've often heard on the television news that this is a great danger
(Interview Transcript: S.8-7).

I saw it on a poster outside the school (Interview Transcript: S.1-8).

We learned about the significance of the greenhouse effect in
English classes while learning vocabulary. We also covered it in
our science classes. We learned that global warming is caused
by the sun’s rays. | also saw it on television news (Interview
Transcript: S.10-7).

Findings on the Effectiveness of the Lesson

During the interview the students were asked, “What was the thing that
stuck in your mind and had the greatest impact on you after the
lesson?” The obtained findings are given in Table 6.

Table 6
Students’ Opinions about the Most Impressive Things after the
Argumentation-based Lesson

Theme Code f Student Code
Decisions Caused by human 4 S.3-6,S5.19-7,5.13-8, S.1-
about the activities 2 8
causes of Caused by natural S.20-6,5.5-6
global processes
warming
Consequences Extinction of humanity 1 S.19-7
of global Melting of glaciers 1 S.19-7
warming Endangered polar bears 1 S.19-7
1

People dealing with the S.19-7

problems they themselves
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create
Argument Written sources 2 S.1-8, S.10-7
generation (information cards-news)
resources Discussion 2 S.13-8,5.1-8
Causes of Emission of methane gas 1 S.20-6
global by fertilizers and cows
warming Harms given to the 1 S.20-6
atmosphere by humans
Gases and particles 1 S.8-7
emitted by volcanic
eruptions emit 1 S.12-8
Effect of natural processes
for along time 1 S.12-8
Humans accelerating the 1 S.10-7
process

Contribution of rice
consumption to global
warming

The things that stuck most in the minds of the students after the lesson
were examined in four categories. The students generally indicated that
they were influenced by the materials they encountered and the
reasons they considered when making decisions about global
warming. They also stated that they were affected by the consequences
of global warming. Some sample opinions on the issue are given below:

Volcanic eruptions because | used to think that only gases were
released into the air during volcanic eruptions, but | learned that
other particles and substances are also emitted (Interview
Transcript: S.8-7).

Well, | realized how quickly such a dangerous thing could
potentially destroy us, and it made me think about how much
we have contributed to the problem and this worried me a bit. |
also thought about the disappearance of the glaciers and the
impact on polar bears (Interview Transcript: S.19-7).

Findings Regarding the Opinions of the Students on the
Argumentation-Based Class

In the interview, the students were asked, “How did it make you feel to
discuss this issue in the class, why?"” and the findings obtained from the
answers are given in Table 7.

Table 7
Student Opinions on the Argumentation-Based Class
Theme Code f Student Code
Positive Fun 7 S.5-6,5.20-6, 5.8 -7, S.12-8,
S.10-7,5.19-7,S5.3-6
Enjoyable 7 S.1-8, S.20-6, S.13-8, S.12-8,
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S.10-7,S.197,S.3-6,
Gaining information 2 S.12-8,5.8-7

Democratic 1 S.12-8

environment

No boredom 2 S.19-7,S.1-8
Negative Upsetting issue 1 S.10-7

Inadequate 1 S.19-7

participation

When the students were asked “How did it make you feel to discuss this
issue in the class?”, they predominantly expressed positive feelings, and
the negative feelings expressed by few of them were related to the
issue itself and the classroom environment. Some students expressed
the following opinions in this regard:

It made me feel good, happy. | didn’t get bored; | even wished we
had science classes like this all the time (Interview Transcript: S.1-
8).

Being in this class was really enjoyable, | loved how we shared
our ideas and had fun together (Interview Transcript: S.8-6).

It was great, very enjoyable. You not only expressed your own
opinion but also learned how others think. It happened in a very
civilized manner. When someone adds something to your ideq,
it enhances your knowledge. It was really wonderful (Interview
Transcript: S.12-8).

The participation was good, but it wasn't as high as | expected; a
few students didn't join in. However, it wasn't bad. It was quite
nice, and we received papers to read, which was great. | enjoyed
it. | didn't get bored at all. It was quite enjoyable (Interview
Transcript: S.19-7).

Opinions of the Students on Having Different Opinions

During the interviews, the students were asked the question, “In class,
you had classmates who had similar or different opinions about the
causes of global warming. What do you think about this?” and the
findings obtained from their answers are presented in Table 8.

Table 8
Student Opinions about Having Different Opinions on the Issue
Theme Code f Student Code
Opinions Respecting differing 3 S.3-6,5.8-7,5.1-8
about the opinions
argumentation Having individual thoughts 5 S.5-6,5.8-7,S.19-7, S.13-
process and ideas 8,S5.12.-8
Defensibility of the idea 2 S.12-8, S.10-7
Being affected by different 2 S.20-6,S.5-6

opinions
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Table 8 indicates that the individual opinions of the students about
having different opinions may differ and that they respect this situation
and that some of them are affected by different opinions. Some sample
opinions are given below:

Well, | think it's normal for everyone to have their own opinions
since both perspectives are somehow true. There were some
students who remained undecided, but in my opinion, one side
outweighs the other. It's normal for everyone to express their own
views (Interview Transcript: S.5-6).

Everyone had an opinion, but not everyone had a predetermined
opinion. Each person presented and defended their own
viewpoints. For example, some stated that it is caused by human
activities such as consuming fossil fuels while some others
argued that it is caused by natural processes such as the release
of methane gases from the Earth’s crust. Everyone defended
their position by explaining their reasons; otherwise, we could
have easily refuted it (Interview Transcript: S.12-8).

| respect everyone’s decision because this is their decision. |
cannot say you have to think as | do (Interview Transcript: S.1-8).

Findings Regarding the Opinions of the Students on the Importance
of the Issue

During the interview, the students were asked, “Do you think global
warming is a worrying issue? Why?" and the findings obtained from the
answers are given in Table 9.

Table 9

Opinions about the Importance of Global Warming
Theme Code f Student Code
Opinions People should worry 8 S.8-6, S.5-6, S.3-6, S.8-7, S.19-
about the about it 7,S.13-8, S.1-8, S.10-7
importance of People shouldn't 1 S.12-8
global worry about it for now
warming

As seen in Table 9, the opinions of the students about the importance
of global warming were examined in two categories. While eight
students saw global warming as a situation to be worried about, one
student thought that global warming was not a cause for concern now.
Some sample opinions are given below:

Well | think we need to be concerned to some extent because
people continue to use certain things although they know they
are harmful and global warming persists, which can give harm
to living beings (Interview Transcript: S.8-6).
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Yes, | am concerned because the ozone layer is thinning, which
is a bad situation for us. That's how [ feel (Interview Transcript:
S.5-6).

It has been going on for years, and it is happening slowly. It's not
happening rapidly, but should we be concerned right now?
Maybe we can be a little more concerned in the future, but at the
moment, there isn’'t much to worry about. If people just reduce
their consumption a bit, global warming will decrease a bit, so |
don't think there's a need to worry right now. But maybe in a few
years, it could be different (Interview Transcript: S.12-8).

Findings Regarding the Factors Affecting Decision-Making Process
of the Students

During the interview, the students were asked the question, “Did
something affect your decision? For example, did the opinion of any of
your friends affect you? Can you talk about it?" and the findings are
presented in Table 10.

Table 10
Factors Influential in Decision-Making Process
Theme Code f Student Code
Factors Affected by friends 5 S.8-6, S.5-6, S.13-8, S.12-8, S.1-
influential in 8
decision- Using his/her own 2 S.3-6, S.10-7
making knowledge
process Materials 3 S.8.-7,5.19-7,S.12-8

Experience 1 S.19-7

As seen in Table 10, the students were affected by their friends, used
their own knowledge and were affected by classroom materials and
daily life experiences while making their decisions. Four students stated
that they were influenced by their friends when making decisions, two
students stated that they used their own knowledge, one student
mentioned classroom materials, one student mentioned both his/her
personal experiences and the materials, and one student indicated
being influenced by both his/her friends and the classroom materials.
Some related statements of the students are given below:

I was initially undecided, but a sentence uttered by one of my
friends had a significant impact on me. It was about people’s
desire for a luxurious lifestyle, everyone wanting to have their
own car, even if they are alone, aspiring to live in a large house
(Interview Transcript: S.1-8).

At first, the teacher showed a video, and then gave two news
articles, one of which was advocating that it is caused by natural
processes and the other was advocating that it is caused by
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human activities. | first decided that it is caused by natural
processes but then one of my friends talked about fossil fuels,
which might have affected me a bit (Interview Transcript: S.12-8).

So, my friend said that rice is human-made, and it made me
pause and think for a moment. However, it seemed illogical to
me later because we only plant rice, and it forms the bacteria
inside (Interview Transcript: S.10-7).

Discussion, Conclusion, and Suggestions

The current study found out that most of the students were of the
opinion that global warming was caused by human activities. It was
observed that after the argumentation-based teaching, many of the
students who were initially undecided about the causes of global
warming and some of those who attributed it to natural processes
changed their opinions. As a result, there was an increase in the number
of individuals stating that global warming was caused by human
activities. Accordingly, it can be claimed that students’ opinions
changed after listening to each other’'s ideas and arguments during the
discussion. By its very nature, argumentation promotes an interactive
environment within the classroom, allowing students to engage with
one another and learn from each other's thoughts and perspectives on
the subject. This fosters mutual learning and contributes to students’
learning opportunities (Akpinar & Ergin, 2005; Hasancebi, 2014).
Argumentation is considerd as an effective strategy for understanding
complex socioscientific issues like global climate change (Lambert ve
Bleicher, 2017).

When the argumentation levels of the students during the classroom
discussion on the causes of global warming were examined, it was seen
that most of the sixth, seventh and eighth grade students were at the
second level (there is a claim and warrant). Similar results have been
obtained in other studies examining the argumentation levels of
elementary and middle school students (Aymen-Peker et al., 2012; Cinici
et al, 2014; Turkoguz & Cin, 2013). Kalyon and Tasar (2020) stated in their
study on fourth and fifth grade students that the students produced
arguments at a basic level using only the claim and warrant
components according to the Toulmin argumentation model. Deveci
(2009) examined the levels of arguments produced by seventh grade
students individually and in groups of four and indicated that students
who produced individual arguments tended to be at the first and
second levels according to the Toulmin argumentation model. Bell and
Linn (2000) examined teaching the arguments produced by middle
school students and noted that the arguments generated had only a
single warrant and did not utilize any backing. Jan (2009) pointed out
that sixth grade students had difficulty in supporting claims with
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evidence and that conceptual understanding was important in
producing evidence-supported claims.

While no student was detected at the fourth level of argument
generation, two sixth grade, seven seventh grade and eight eighth
grade students were found to be able to reach the third level. In the
interviews, it was revealed that the sixth-grade students obtained their
preliminary knowledge about global warming in informal learning
environments. The fact that eighth grade students stated during the
interviews that their lessons had normally been taught in this way may
support the idea that an increase in the frequency of argumentation
could lead to an improvement in students’ argumentation levels. Unlike
other similar studies in the literature, the current study revealed that
there was an increase in the argumentation levels of middle school
students in line with the increase in grade level. The data collected
through written post-it notes evidenced that students effectively
utilized the materials presented during the lesson in generating claims,
warrants and backing. When students become familiar with the issue
and are provided with opportunities to engage in scientific practices
and discourse, it is likely that their arguments will be of higher quality,
grounded in scientific perspectives and based on a logical and sound
basis (Cinici, 2016; Foong & Daniel, 2013; Jan, 2019).

During the decision-making process, students formed their arguments
by utilizing information cards, news articles and video content that
equally supported two different views on the causes of global warming,
which was presented to them as a socio-scientific issue in the
classroom. The related literature points that the development of
argumentation skills is one of the objectives to be achieved through the
teaching of socio-scientific issues. In an experimental study on tertiary
level students, Knishfe (2022) concluded that students in the group
instructed through socioscientific issues improved their argumentation
level more than the group instructed through scientific issues. Garrect
et al. (2021) stated in their study conducted with students on the socio-
scientific issue of ethical evaluation of animal experiments that socio-
scientific issues improved argumentation skills. Jin and Kim (2021)
demonstrated in their study on teachers and students in the field of
space research that socio-scientific issues enhanced argumentation
levels. Similarly, Karakas and Sarikaya (2020) indicated that in their
study where scenarios including environment-energy themed
socioscientific issues were used, it was effective in increasing the level
of counter argument creation of prospective classroom teachers,
especially in group work.

It was highlighted in the current study that the students got
information about global warming primarily from informal learning
environments, and global warming was generally seen to be a serious
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issue of concern by the students. It was also revealed that the students
were more influenced by their peers when forming their arguments, a
significant majority of the students found these types of discussions
more enjoyable and engaging and they believed the classroom
discussions support individual thinking and ideas. As a result, the
students emphasized that they had the opportunity to learn by
engaging actively and directly in the process of inquiry, scientific
decision-making, supporting their decisions through discussion
activities and by being involved in scientific and social activities. In other
studies, similar results have been reported on student perceptions
regarding argumentation-based lessons (Cinar, 2013; Cinici et al., 2014;
Ogreten & Ulucinar-Sagir, 2014; Zohar & Nemet, 2002).

It is argued that classroom discussion plays a significant role in
enhancing scientific literacy and conceptual understanding (Zohar &
Nemet, 2002), as well as in promoting writing and speaking in the
language of science (Cavagnetto, 2010). Science educators who
establish a connection between scientific literacy and classroom
discussion have highlighted various advantages. First, argumentation
enhances the quality of student learning through reasoning and logical
thinking (Erduran & Jimenez-Aleixandre, 2008). Second, students are
encouraged to develop reasoning skills (Bricker & Bell, 2008).
Accordingly, it supports the mastery of different ways of thinking.
Finally, students get used to scientific inquiry (Driver et al., Newton &
Osborne, 2000). In verbal argumentation, a fair dialogic discourse is
created through interactions, questions, validations, and elaborations.
In classrooms where socio-scientific issues are addressed, students
should be encouraged to participate in various forms of discourse that
allow their learning to progress through collaboration and reciprocal
shaping of epistemological understandings (Ucak et al.,, 2022). Thus,
there is a dialogic interaction that takes place in the social process,
where the teacher and students engage in exchanges of ideas with
detailed explanations. In this context, children are believed to be
provided with dialogic environments for scientific inquiry where they
can be involved in democratic classroom discussions as of a young age
and engage in debates with their arguments. Therefore, trainings can
be given to teachers to enhance the quality of classroom discussions
and teachers’ discourse practices can be supported in this context. The
current study was conducted on the issue of global warming, and
classroom discussions can be conducted on various socio-scientific
issues to examine students’ levels of argumentation. Students’ opinions
on the discussions can be analysed and this analysis can be supported
by observation notes.
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Appendixes

Appendix A. News About Climate Change Caused by Human
Activities

The latest images from space scared!

2 times more than governments announced

According to a mapping study using data from thousands of satellite images,
human activities are leaking
methane in the atmosphere
twice as much as governments
report. Methane fumes on the
map have a warming effect on
the Earth's atmosphere
equivalent to 20 million
additional vehicles.

Figure 1. A methane cloud viewed from the satellite on September 25, 2019

Although methane gas does not stay in the atmosphere for long, it is known
as a powerful greenhouse gas with 30 times more heat retention capacity
than carbon dioxide and one of the main gases causing global warming. An
estimated one-quarter of methane emissions come from the extraction of
coal, oil and natural gas.

Latest satellite images taken from space have revealed that fossil fuel
operations leak far more metals than researchers thought, and they do so
daily. A rough estimate is that human activities are causing twice more
methane leaching than governments reported, according to a study
published in the journal of Science.

Researchers are stunned

Thomas Lauvaux, from the French National Center for Scientific Research,
who spearheaded the mapping work with thousands of satellite images, said
“We did not expect something like this to happen. We thought the leaks would
happen occasionally by accident. But this is not the case at all, the leaks are
guite systematic".

1800 Methane Clouds in Satellite Images

Lauvaux led an international research team to analyze two years of daily data
fromm Europe's Sentinel-5P satellite from 2019 to 2020. Images from space
revealed 1800 methane clouds. Most of these points in the USA and West Asia
seem to be linked to fossil fuel extraction operations such as oil and gas
pipelines.
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Correct Intervention Can Save
Serious Money

Researchers suspect that most
metal leaks are caused by routine
maintenance. According to the
study, methane fumes on the map
have a warming effect on the
Earth's atmosphere equivalent to
20 million additional vehicles.
However, the frightening picture
also presents an opportunity with
the right intervention. Researchers
calculated that the USA could save
$250 per ton of metal if it eliminated routine leaks.

Figure 2. Blue lines indicate the main gas pipelines and the orange dots
indicate the sources of methane emissions

Main Transgressors USA, Russia, Iran and Turkmenistan

The USA, Turkmenistan, Russia and Iran are some of the biggest culprits on
the map. In oil countries such as Saudi Arabia, Kuwait and Iraq, relatively few
methane spills surprised researchers. Experts are not sure why this occurs, but
it looks like it will be the subject of some future research.

Retrieved on March 20, 2021 from
https://mwww.hurriyet.com.tr/dunya/uzaydan-gelen-son-goruntuler-
korkuttu-hukumetlerin-acikladigindan-2-kat-daha-fazla-41996969
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Appendix B. News About Climate Change Caused by Natural
Processes

Climate Change is a Thousand-Year-Old Process

Climate system: A complex and interactive system that includes the
atmosphere, land, snow, ice, oceans and other bodies of water and living
things. While this system changes slowly over time, under the influence of its
own internal dynamics and depending on the changes in external factors,
human based climate changes lead to negative consequences in a short
period of time.

Prof. Dr. Barbaros Gdnencgil, the head of Physical Geography Program,
Geography Department, Faculty of Letters, Istanbul University, commented
about climate change which is expressed as one of the biggest problemson a
global scale encountered in the world today.

Prof. Dr. Génenggil who stated that
there are two main reasons for
climate change explained that one
of the reasons is natural and the
= other is human related factors.
Emphasizing that we need to
address climate changes in a wide
range, Prof. Dr. Gonencgil stated
that climate changes are not just a
; phenomenon of today, but a
natural cycle that has existed for thousands of years and will continue to exist.

Stating that natural causes emerged with processes of thousands of years and
occurred outside of human activities, Prof. Dr. Gdnencgil explained the natural
processes as follows: “The energy coming from the Sun and the changes in
this energy, sunspots, changes in the composition of the atmosphere cause
climate change. In this sense, natural changes that have been experienced
many times in our world, which is 4 billion 600 million years old, continue to
be experienced today.”

Stating that the damage caused by human based activities to the
environment reveals changes in the climate, Prof. Dr. Gonencgil said,
“Humanity changes the surface cover of the Earth and the changes made in
the surface cover indirectly affect the climates as well.” Mentioning that
human-related factors negatively affect the process, Prof. Dr. Gonencgil said,
"When we look at the last 100-150 years, the increasing population, the use of
fossil fuels, changes in the surface properties of the Earth, deforestation,
urbanization and industrialization brought about by urbanization will create
more greenhouse effect and this aggravate the results of the existing
process.”

The World has been Undergoing a Warming Process for 20 thousand Years

Prof. Dr. Gonencgil stated that although climate change is currently in the
direction of warming, both warming and cooling was seen periodically, and
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the world has been going through a warming process for about 20 thousand
years.

Global Warming is Only the Warming Side of Climate Change

Prof. Dr. Gonencgil said, “With warming, glaciers are melting, sea levels are
rising and causing coastal areas to be affected more. However, increasing
temperature also increases evaporation. Glaciers melt and mix with water
bodies on the hand, but these water bodies cause more moisture as steam,
and cause heavy rains. These excessive precipitations can also bring about
erosion and mass movements. Stating that climate change is both warming
and cooling, Prof. Dr. Gdnencgil stated that global warming is the warming
side of climate change.

We Should Protect Endemic Species

Mentioning that the damage to nature causes damage to endemic species,
Prof. Dr. Gonencgil said, “The important point we need to pay attention to in
this process is the existence and protection of endemic species. We must
eliminate the damage we have done to nature. Because if the vegetation
somehow disappears, the chances of returning it are very low,” he said.

Prof. Dr. Gonencgil said, “When human beings reduce the damage to the
environment, their damage to the climate will also decrease. The only thing to
do is to stop the damage we are doing to the environment. Not to pollute the
nature, not to pollute the seas, not to give harm to the atmosphere, not to
pollute the waters, in short, to protect the whole atmosphere and the planet.
Every positive action against the negative effects of climate change minimizes
the damage done by humans on climate change.

Prof. Dr. Gonencgil said, "Instead of using non-renewable energy sources, if we
turn to more renewable energy sources, especially in electricity generation,
the concept of cleaner energy will emerge with the use of less fossil fuels."

Emphasizing that the effective and efficient use of energy is a very important
issue, Prof. Dr. Gonencgil continued his words as follows: “Getting warmer or
brighter by consuming less electricity is the effective and efficient use of
energy. Today, thanks to technological possibilities, it is possible to use energy
effectively and efficiently.”

Stating that environmental education should be given to everyone, Prof. Dr.
Gonencgil concluded his words as follows: “Climate change is a natural
phenomenon. However, it becomes negative with the influence of human.
Therefore, we need to give importance to climate literacy and raise awareness
among individuals.”

News: Beste BUDAN. Photo Source: Compromiso RSE
IU Press and Public Relations Directorate

Retrieved on March 20, 2021 from
https:/www.istanbul.edu.tr/tr/haber/iklim-deqisikligi-binlenen-yillik-bir
surec330065006A006F00340061006A005F0050004B004D003100
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Appendix C. Information Cards about Climate Change caused by Human
Activities

Fossil Fuel Consumption

Eighty-seven percent of the global energy needed in the world is obtained
from fuels such as oil, coal, and natural gas which are known as fossil
resources. The use of fossil fuels in various areas has brought problems such
as environmental pollution, global warming and climate change. Carbon
emission is one of them. Carbon dioxide is released during the use of fossil
fuels used to obtain energy. Carbon dioxide, on the other hand, is one of the
greenhouse gases that prevents the sun's rays coming to the Earth from being
reflected from the Earth' surface and escaping from the atmosphere. While it
is beneficial in maintaining the Earth's temperature, too much greenhouse
gas causes the Earth to become warmer day by day. The amount of carbon
dioxide, which was at the level of 280 ppm before the 1850s, has increased by
40% due to industrialization, urbanization, increase in energy needs and forest
fires. For example, it is estimated that approximately 15 million tons of carbon
dioxide emissions occurred because of forest fires in Turkey in the summer of
2021. While the temperature increases since the 19™ century has been
between 0.3 °C and 0.5 °C, according to the statements made by the
International Energy Agency, it is expected that the average temperature will
increase by 0.5 °C in the next 20 years.

Bayrac, H. N. (2010). The effect of energy use on global warming and
preventive policies, Eskisehir Osmangazi University Journal of Social
Sciences, 11(2), 229-259. Retrieved on March 20, 2021 from
https:/dergipark.org.tr/tr/pub/ogusbd/issue/10998/131623

Green Solar Network Working Committee (2021, March 20). 15 million
tons of carbon dioxide formation due to forest fires. Retrieved on March
20, 2021 from https:/Mww.greensolarnetwork.org/medya/orman-
yanginlari-sebebiyle-15-milyon-ton-karbondioksit-emisyonu-olustu

Artificial Fertilizer

Corn and soybean used for animal production require the use of high nitrogen
fertilizers. These fertilizers pollute the soil, air and water. About half of the corn
produced in the world and almost all the soybean is used in animal
production. Increasing product demand also increases the amount of
nitrogen fertilizer used. As a result of the use of these nitrogen fertilizers,
nitrous oxide is released into the atmosphere. Nitrogen monoxide is one of the
greenhouse gases that plays an important role in global warming. Artificial
fertilizers are used in the production of plants used in animal production as
well as plants used for direct human consumption (fruits and vegetables).
With the increasing population comes the need for more food. Considering
the cultivated areas in the world, artificial fertilizers used in industrial
agriculture cause a serious amount of nitrous oxide emissions.

Kirgil, G. (2020). Industrial agriculture and livestock applications carry
nitrous oxide emissions to a critical level. Retrieved on March 20, 2021
from_https://bilimvegelecek.com.tr/index.php/2020/10/15/endustriyel-
tarim-ve-hayvancilik-uygulamalari-nitroz-oksit-salinimini-kritik-bir-
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seviyeye
tasivor/#:~text=Diazot%20monoksit%2C%20atmosferde%20yuz%20yild

an,monoksit%20konsantrasyonunun%20artmasina%20neden%20oluy
or

Chlorofluorocarbon (CFC)

The greenhouse gas known as chlorofluorocarbon is used in many products
such as refrigerators, insulation materials, foam products, sprays, car air
conditioners. Chlorofluorocarbons, which are released into the atmosphere
from car exhausts, refrigerators, sprays and many similar ways, also cause the
thinning of the ozone layer, which protects the Earth from the harmful rays of
the sun and keeps the Earth's temperature at an average level. With the
introduction of chlorofluorocarbons into our lives, it has allowed the use of
many necessary and important items. Chlorofluorocarbons are one of the
main gases causing global warming and are the most used of all ozone-
depleting substances. About 800,000 tons of CFCs are released into the
atmosphere each year and can remain in the atmosphere for about 100 years.
The production of CFCs, whose production was limited by the protocol signed
in Montreal in 1987, was completely stopped in 1996. Instead of CFCs,
hydrofluorocarbons with shorter lifetimes in the atmosphere have been
produced and used in similar areas.

Retrieved on March 21, 2021 from
https://web.archive.org/web/20140808043755/http://yunus.hacettepe.e
du.tr/~serdar/YASnda_CFC_VYasi_Kullanimi.pdf.

Chlorofluorocarbon gases (2021, March 20). In Wikipedia.

https://trwikipedia.org/wiki/Kloroflorokarbon_gazlari#:~text=0zon%20t
abakasina%20verdigi%20zararlardan%20dolayi,kloroflorokarbon%20ga
z21%20disinda%20uretimi%20durdurulmustur
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Appendix D. Information Cards About Climate Change caused by Natural
Processes

Rice

According to the report of the United Nations, one more than half of the world
consumes rice as a staple food. The countries that produce the most rice in
the world are primarily the People's Republic of China with 200 million tons,
India with 160 million tons and Indonesia with 70 million tons. The amount of
water required for rice production is more than the amount needed for other
plants. An average of 5 tons of water is required to produce 1 kg rice grown in
intense humid soil. Billions of microorganisms in these moist soils where rice
grows release methane gas in the atmosphere. This emitted methane gas
causes the average temperature of the Earth to increase. The second biggest
factor responsible for the emission of methane gas is rice production. “The
Alternate Wetting and Drying" method, which was started to be applied in
Thailand, ensures that the fields are under water during the growing period of
the rice. Thus, the amount of methane gas released to nature from plant
residues and other organic wastes originating from rice production decreases.

Degirmenci, S. (2019, May 23). Countries producing the most rice.
Retrieved on March 20, 2021.from https://egezegen.com/ekonomi/en-
cok-pirinc-uretimi-yapan-ulkeler/

Anonym. Do we know how much water is used in the production
phase of a product? Vatek Environment. Retrieved on March 21, 2021,
from https:/Mwww.vatekcevre.com/blog/bir-urunun-uretimi-
asamasinda-ne-kadar-su-iliyor-biyor-muyuz

Greenhouse gas emissions (2021, March 20). In Wikipedia.
https://trwikipedia.org/wiki/Sera_gazi_emisyonlari#cite_note-36
Volcanic Eruptions

Volcanic eruptions, which are one of the natural processes, release carbon
dioxide and sulfur dioxide gas into the atmosphere. These gases are among
the greenhouse gases that cause the average temperature of the Earth to
increase. The amount of carbon dioxide emitted from all underwater and
terrestrial volcanoes is estimated as 0.13-0.44 gigatons. Although this amount
islessthan human induced carbon dioxide emissions, it reveals that one of the
main reasons for the increase in the amount of carbon dioxide and sulfur
dioxide in the atmosphere is volcanic eruptions. On the other hand, ash, liquid
droplets, solid particles and greenhouse gases released into the atmosphere
during the explosion cause the sun's rays to be reflected back into space,
causing the Earth to cool. For example, it is estimated that one year after the
eruption of Pinatubo volcano in 1991, the average temperature of the Earth
dropped by 0.5 - C.

Sarigul, T. (2017, February 17). Do humans or volcanoes cause more
carbon dioxide emissions? TUBITAK Science Young. Retrieved on
March 20, 2021 from https://bilimgenc.tubitak.gov.tr/makale/insanlar-
mi-yoksa-yanardaglar-mi-daha-fazla-carbondioksit-salimina-sebep-
olur
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Livestock

According to studies, livestock are the primary source of methane production
causing global warming. The heat holding capacity of methane gasis 21 times
greater than capacity of carbon dioxide. A cow produces an average of 80-110
kg of methane gas every year. Livestock activities account for 35-40% of
methane emissions, 9% of carbon dioxide emissions, and 65% of nitrogen
monoxide (N.O) emissions. Every year an average of 56 billion land animals are
used for human consumption. To meet the food needs of the world's growing
population, the number of facilities that produce basic food sources such as
meat and milk and correspondingly the amount of greenhouse gases emitted
into the atmosphere are increasing day by day. In addition, waste-manure
storages of industrial animal production facilities and animal production
facilities grazing on the pasture cause nitrous monoxide release. Fertilizers
used in grazing lands, which are necessary for the feeding of animals raised in
the pasture, are also one of the main causes of nitrogen dioxide release. As a
result, 70% of the global nitrous oxide emissions are of animal and vegetable
origin, and 65% of this rate is due to animal production.

Koyuncu, M. & Akgun, H. (2018). Interaction between farm animals and
global climate change, Journal of Uludag University Faculty of
Agriculture, 3(1), 151-164. Retrieved on March 20, 2021 from
https://dergipark.org.tr/tr/fpub/ziraatuludag/issue/37182/429394
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Appendix E. Activity Photographs During the Class

202



