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Argimantasyon Temelli Sosyobilimsel Konu Ogretiminin
7. Sinif Ogrencilerinin, Argiimantasyon Duzeylerine, Karar
Verme Becerilerine ve Karar Verme Stillerine Etkisi"

Isil KARCILI', Serkan SEViM?

Ozet

Bu ¢calismanin amaci sosyobilimsel konularda argdmantasyon
temelli etkinliklerin 6grencilerin argumantasyon duzeylerine,
karar verme becerilerine ve karar verme stillerine etkisini
arastirmaktir. Arastirma yedinci sinifta 6égrenim goéren 23
ogrenci ile yapilmistir. ArgGman dudzeyini o6lcmek icin
Argumantasyon  Degerlendirme  Rubrigi  kullaniimistir.
Ogrencilerin cevaplari rubrige gére puanlanmis ve sireg icinde
arguman ogelerini daha rahat kullandiklari, bircogunun en az
bir ¢uruatucd yazabildigi gérdlmdustir. Karar verme becerilerini
olcmek icin Karar Verme Becerisi Degerlendirme Rubrigi
kullaniimistir.  Ogrencilerin  etkinliklere — verdigi  yanitlar
degerlendirilerek rubrige gére puanlanmis ve égrencilerin her
iki  rubrikten aldiklari puanlar dogrultusunda arguman
duzeyleri ve karar verme becerileri arasindaki iliskiye
bakildiginda pozitif ydnld, cok yliksek ve anlamli bir iliski oldugu
gérulmustdar. Ogrencilerin karar verme stillerini belirlemek icin
Karar Verme Stilleri Olcegi (KVSO) kullaniimistir. Olcek 6n test
ve son test olarak uygulanmis ve argumantasyon etkinliklerinin
rasyonel karar verme stili Gzerinde olumlu yonde etkiye sahip
oldugu goérulurken sezgisel ve bagimli karar verme stillerinin
azalmasi Gzerinde olumlu bir etkiye sahip oldugu gordlmustur.
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Giris
GUnumuzde gelisen ve degisen bilimsel teknolojilerle birlikte cevresel
bircok sorun ortaya cikmaktadir (Topcu ve Atabey, 2017). Ornegdin
plastik materyallerin kullaniminin  yayginlasmasi insan hayatini
kolaylastirirken bir yandan da kolay ulasilabilir ve ucuz olmasi nedeniyle
bilingcsizce tuketilerek cevreye geri donulmesi mumkun olmayan
zararlar vermektedir. Verilen drnekte oldugu gibi gunluk hayatta hem
bilimi hem de toplumu ilgilendiren bircok farkli konuda sik sik karar
vermek durumunda kalinmaktadir. Bilimle baglantilari olan tartismali
sosyal konulara sosyobilimsel konular denir (Ratcliffe ve Grace, 2003;

Sadler, 2004). Sosyobilimsel konular ikilemli konulardir ve kesin net bir
¢coOzUmleri yoktur (Levinson, 2006; Sadler, 2011; Zeidler ve Sadler, 2011).

Sosyobilimsel konularin, égrencilerin bilimle ilgili karmasik sosyal
konular Uzerinde aktif olarak dusunmeleri ve tartismalari icin uygun
baglamlar oldugu arastirmalarla  kanitlanmistir.  Arastirmalar,
sosyobilimsel konulari argumantasyon yontemiyle &gretmenin,
ogrencilerin  argUmantasyon  becerilerini  gelistirmelerine  ve
sosyobilimsel konularin karmasikliginin farkina varmalarina yardimci
olmak ic¢in iyi bir yol oldugunu goéstermistir (Christenson ve Chang
Rundgren, 2014). Sosyobilimsel konular tartismali yapilari nedeniyle
ogrencilerin  karar verme becerilerini gelistirirken, bu konularin
ogretiminde argUmantasyon ydnteminin etkili oldugu gorulmustur
(Topcu ve Atabey, 2017). Sosyobilimsel konularin tartismali ve ikilemli
dogasl geregi ogrencilerin bu konularda karar verme becerilerini
gelistirebilmeleri gerekmektedir. Bu becerilerin gelismesinde ise
argumantasyon etkili bir yontem oldugu icin sosyobilimsel konu
ogretimi icin de argumantasyonun uygun bir ydontem oldugu
soylenebilir (Topcu ve Atabey, 2017).

Bu calismanin amaci argumantasyon temelli sosyobilimsel konu
ogretiminin yedinci sinif ogrencilerinin saf madde ve karisimlar
unitesindeki argUmantasyon duzeylerine, karar verme becerilerine ve
karar verme stillerine etkisini incelemektir. OJretmenlerin
sosyobilimsel konulari derslerde etkili ve verimli bir sekilde
ogretebilmeleri icin yeterli kaynaga sahip olmadiklari, bu nedenle de
sosyobilimsel konu temelli 6grenme ortamlarinin tasarlanmasina
yoénelik calismalara ihtiyac duyuldudu tespit edilmistir. Ogretim
programlarinin  basariya ulasabilmesinde o6gretmenler kritik rol
oynamaktadir. Bu nedenle 6gretmenlerin farkli ydntemlerle ilgili intiyag
duydugu kaynaklarin ve materyallerin saglanmasi gerekmektedir
(Topcgu, 2017). Tespit edilen bu eksikligin giderilebilmesi icin bu
calismada sosyobilimsel konularda argumantasyon temelli etkinlikler
gelistirilmistir.  Bdylece  bir Unite  boyunca  &dretmenlerin
yararlanabilecegdi, kaynak olarak kullanabilecegi etkinlikler aracihgiyla
sosyobilimsel konularla ilgili 8grenme ortamlari tasarlanabilmektedir.
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Bu calismanin 6grencilerin karar verme becerilerini gelistirmeye katki
sunacagl ve ogrencilerinde bu eksikligi fark eden &gretmenler icin
yardimci kaynak olacagi dusunulmektedir.

Yontem

Bu bdlumde arastirma sureci ile ilgili bilgi verilmistir. Arastirmanin
deseni, calisma grubu, veri toplama araclari, verilerin toplandigi
uygulama sureci ve verilerin analizleri yer almaktadir. Uygulama
baslamadan énce velilerden onam formu alinarak MEB ve etik kurul
izinleri alinmistir.

Arastirmanin alt problemlerini;

L.Argumantasyon temelli sosyobilimsel konu &gretim sUrecinde
ogrencilerin “Saf Madde ve Karisimlar” uUnitesinde argumantasyon
duzeyi nasil degismektedir?

2. Argumantasyon temelli sosyobilimsel konu &gretim suUrecinde
ogrencilerin “Saf Madde ve Karisimlar” Unitesinde argumantasyon
duzeyleri ile karar verme becerileri arasindaki iliski nasildir?

3. Argumantasyon temelli sosyobilimsel konu 6gretim sUrecinin “Saf
Madde ve Karisimlar” Unitesinde ogrencilerin karar verme stillerine
etkisi var midir? sorulari olusturmaktadir.

Arastirma Deseni

Bu arastirmada karma yoéntem kullanilmistir. Karma ydntem
arastirmasi, arastirmacinin verileri topladigi ve analiz ettigi, bulgulari
butunlestirdigi ve tek bir calismada veya bir arastirma programinda
hem nitel hem de nicel yaklasimlari veya ydntemleri kullanarak
¢ikarimlarda bulundugu arastirma olarak tanimlanir (Tashakkori ve
Creswell, 2007). Greene, Caracelli ve Graham'a (1989) gore karma
yéntem arastirmalarinin cesitleme, tamamlama, gelistirme, baslatma
ve genisletme olmak Uzere bes amaci vardir. Bu arastirmada farkl
yoéntemlerden elde edilen sonuclarin yakinsamasini, dogrulanmasini ve
uygunlugunu arastirmaya dayanan cesitleme yapilmistir.

Bu calismanin deseni es zamanl i¢ ice gecmis desen olarak
belirlenmistir. Eszamanli i¢ ice ge¢cmis desen hem nicel hem de nitel
verilerin ayni anda toplandigi bir veri toplama asamasi olarak
tanimlanabilir. Geleneksel cesitleme deseninden farkl olarak, i¢ ice
gecmis desen, calismaya énculuk eden baskin bir yéonteme sahiptir.
Daha az oncelik verilen yontem (nicel veya nitel) baskin yontemin (nitel
veya nicel) icinde gémuludar veya ic ice gecmistir. ki ydéntemden
toplanan veriler, calismanin analiz asamasinda birlestirilir (Creswell,
2003).
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Calisma Grubu

Arastirmanin calisma grubunu istanbul Sariyer ilcesinde yer alan bir
ortaokulun bir tane yedinci sinif &grencileri olusturmaktadir.
Katilimcilarin belirlenmesinde  seckisiz  olmayan  &drnekleme
yéntemlerinden uygun ornekleme yoéntemi kullaniimistir
(Buyukozturk, Kilic Cakmak, Akgun, Karadeniz ve Demirel, 2008).
Ogrencilerin  belirlenmesi icin  dncelikle sinif dlzeyi ve unite
belirlenmistir. Sonug¢ olarak 7. sinif 4. Unite olan saf madde ve karisimlar
unitesinin uygun oldugu tespit edilmistir.

Okul seciminde ise arastirmaci aktif olarak goérev yapmadigi icin bu
sureci amacina uygun yonetebilecek argUmantasyon uygulamalarina
ve ayni zamanda sinifa hakim bir égretmenin belirlenmesi gerekli
goérulmustur. Bu nedenle calisma grubu, yuksek lisans tezinde bir
sosyobilimsel konunun ogrencilere égretilmesinde argUmantasyon
etkinlikleri kullanan 6gretmenin 7. sinif dgrencileri olarak belirlenmistir.

Veri Toplama Araglari

Karar verme stillerini belirlemek icin orijinali Scott ve Bruce (1995)
tarafindan gelistirilen ve Tasdelen (2002) tarafindan Turkceye uyarlanan
“Karar Verme Stilleri Olcegdi” kullaniimistir. Olcek 24 madde ve 5 alt
boyuttan olusmaktadir. Bu alt boyutlar ve alt boyutlara ait i¢ tutarhlik
duzeyleri; rasyonel (0,76), sezgisel (0,78), bagimli (0,76), kendiliginden-
anlik (0,79) ve kacinma (0,79) karar verme stilleri seklinde belirtilmistir.
Olcek besli likert tipi derecelemeye gére puanlanmaktadir.

Karar verme stillerini daha ayrintili bir sekilde tespit edebilmek icin
arastirmaci tarafindan yari  yapilandirilmis gorisme  sorulari
hazirlanmistir.  Sorular hazirlandiktan sonra alaninda uzman 3
akademisyene ve bir 6gretmene génderilerek uzman gorusu alinmistir.
Ogrencilere 9 soru sorulmustur. Sorulardan 5'i karar verirken neleri
dikkate aldiklariyla ilgiliyken, 4'G karar verme stillerini belirlemeye
yoéneliktir. Sorular KVSO'ye gére farkll karar verme stillerinde oldugu
tespit edilen 5 6grenciye uygulanmistir. Sorularin uygulanmasindaki bir
diger amacg da gérusme sorulariyla KVSO'de égrencilerin verdikleri
cevaplarin tutarlihgini kontrol etmektir.

Ogrencilerin  arglman duUzeylerini ve karar verme becerilerini
belirleyebilmek icin 7. sinif 4. Unite olan Saf Madde ve Karisimlar
unitesinde yer alan kazanimlar g6z onunde bulundurularak 15 adet
etkinlik hazirlanmistir. Etkinlikler hazirlanirken alaninda uzman 3
akademisyen ve bir 6gretmenden uzman gorusu alinmistir. Bu gérusler
dogrultusunda etkinliklerde duzeltmeler yapilmistir. 15 etkinligin son 5
etkinliginde &grencilerden arguman ogelerini iceren gelismis bir
arguman olusturmalari ve karar vermeleri beklenmektedir. Son 5
etkinlik standart bir cercevede, &grencilerin argumani olusturan
bilesenleri yazmalarini ve karar vermelerini saglayacak yodnergeler
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icermektedir. Son 5 etkinligin argumana ait tum &geleri icermesi ve
karar vermeyi gerektirmesi nedeniyle bulgular kisminda son 5 etkinlige
yer verilmistir. Ogrencilerin argiman duzeyleri “ArgUmantasyon
Degerlendirme Rubrigi”, karar verme becerileri ise “Karar Verme
Becerileri Degerlendirme Rubrigi” kullanilarak belirlenmistir.

Argumantasyon Degerlendirme Rubrigi Torun (2015) tarafindan
ogrencilerin  sahip oldugu arguman duzeylerini belirleyebilmek
amaclyla orijinali Erduran, Simon ve Osborne (2004)'a ait olan olcek
kullanilarak gelistirilmistir. Rubrikte bes farkli argumantasyon duzeyi
bulunmaktadir. Her duzey kendi icinde 3 kategoriye ayrilmistir. Her bir
kategori 1, 2 ve 3 olarak puanlanip standartlastirilarak Argumantasyon
Degerlendirme Rubrigi'ne donusturulmustar. Gelistirilen rubrigin her
duzeyinden en az bir en fazla u¢ puan alinabilmektedir. Dolayisiyla
alinabilecek en dusuk puan bir, en yuksek puan 15 olacak sekilde
duzenleme yapiimistir.

Karar Verme Becerileri Degerlendirme Rubrigi Torun (2015) tarafindan
karar verme becerilerini  icerecek bes basamak seklinde
olusturulmustur. Her basamak icin argumantasyon surecine uygun
olacak sekilde 3 davranis belirlenerek basamaklara 1, 2 ve 3 puanlari
verilmistir. Boylelikle argumantasyon degerlendirme rubrigiyle ayni
sekilde puanlanabilmistir. Rubrikten alinabilecek en dusuk puan 5, en
yuksek puan ise 15'tir.

Ayrica sure¢ boyunca ogrencilere dagitilan etkinlik kagitlarinda
ogrencilerin yazarak kendilerini ifade etmelerinin yaninda sdzIU olarak
soyleyeceklerinin de 6nemli oldugu dusunuldugu icin tum etkinlikler
boyunca uygulayici tarafindan video kayitlari alinmistir. Video kayitlari
ikincil veri toplama araci olarak etkinlik kagidinda yeteri kadar ya da
acikca ifade edilmeyen noktalardaki verileri desteklemek amaciyla
kullanilmistir.

Veri Toplama Sureci

Etkinlikler tasarlanirken ogrencilerin sosyobilimsel konularda karar
verebilecekleri bir Unite secilmistir. Etkinlikler argimantasyon temelli
ve 5E modeline gore, kazanimlara uygun, ayni zamanda mumkun
oldugunca arguman olusturmaya hizmet edecek sekilde hazirlanmistir.
Her kazanim arguman olusturmaya hizmet edemeyecedi icin bazi
kazanimlar Unitenin akisini bozmayacak sekilde duzenlenmistir. Her
etkinlik icin 6gretmenin kullanabilecegi bir ders plani olusturulmustur.
Etkinlikler sUre¢c boyunca &grencilerin mumkun oldugunca kendi
goruslerini ifade etmelerini saglamak icin acik uclu sorulardan olusacak
sekilde duzenlenmistir. Uygulama, égrencileri surece hazirlamak icin
yapilan 6n hazirhk etkinlikleri, 6n test ve son test uygulamalariyla
birlikte toplamda 12 hafta surmustur.
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Verilerin Analizi

Arastirmada nicel verilerin analizi SPSS paket programi kullanilarak
yapilmistir. Ayni gruba ait farkli zamanlarda yapilmis iki dlcimun (6n
test- son test) arasindaki farkin test edilmesinde parametrik bir test olan
iliskili 6rneklem t-testi kullaniimaktadir. KVSO 6n test ve son test
puanlari arasindaki farkin anlamli olup olmadigina bakmak icin iliskili
drneklem t testi ve Wilcoxon isaretli Siralar Testi yapilmistir. Argiman
duzeyleri ve karar verme becerileri arasindaki iliski icin ise Pearson
korelasyon katsayisi ve Spearman Brown Sira Farklari korelasyon
katsayisina bakilmistir.

Ogrencilerin karar verme stilleri belirlenirken KVSO'ye verdikleri
yanitlara gore olcegin 5 alt boyutundan en yuksek puani aldiklari alt
boyut tespit edilmistir. Ayrica “Yari Yapilandiriimis Gérusme” sorularina
verdikleri yanitlar kodlanip analiz edilerek &grencilerin hangi karar
verme stilinde olduklari belirlenmistir.

Nitel verilerin analizi icin arastirmaci tarafindan &grencilerin
etkinliklerdeki acik uclu sorulara verdigi cevaplarin ve video kayitlarinin
transkriptlerinden icerik analiziyle kodlama yapilmistir.

Calismada oncelikle ogrencilerden elde edilen verilerin transkripti
yapilmistir. Ogrencilerin  karar verme stilleriyle ilgili verilerinin
kodlamasi arastirmaciyla birlikte U¢ uzman tarafindan yapilmistir. Karar
verme stilleriyle ilgili literaturde var olan kodlara ek olarak égrencilerin
yazdiklarina gore yeni eklemeler de yapilmistir. Bu nedenle “genel bir
cerceve icinde yapilan kodlama” yapilmistir. Kodlama yapildiktan sonra
bu kodlarin daha genel duzeyde aciklanabilecegdi, kodlarin ortak
yonlerinin bir araya getirilip belli kategoriler altinda toplandigl temalar
olusturulmustur.

Kodlama asamasi, veri seti birkac kez okunarak ilk kodlama yapilip
aradan zaman gectikten sonra ikinci kez tekrarli kodlama seklinde
yapimistir.  Kodlar olusturulurken ogrenci cevaplarinin  hangi
kavramlari karsiladigi tespit edilmeye calisiimistir. Her bir bdlum kendi
icinde anlamli yapilar olusturacak sekilde isimlendirilmistir. Kodlama
yapildiktan sonra bu kodlari daha kapsamli aciklayabilecek temalar
belirlenmistir. OJrencilerin etkinliklerdeki acik uclu sorulara verdikleri
cevaplar, arastirmaciyla birlikte 3 uzman tarafindan incelenmis ve
uzmanlar tarafindan yapilan kodlamalarda kodlayicilar arasi uyuma
bakilmistir. Yapilan kodlamalar sonucunda gorus birligi ve gorus ayriligi
olan noktalar belirlenmistir. Gorus ayriligr olan kodlar Uzerinde tekrar
inceleme yapilarak sure¢ sonunda gorus birligi saglanmistir. Bu
kodlamalar dogrultusunda 6grencilerin hangi karar verme stiline sahip
olduklari tespit edilmistir.
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Calismanin Gegerligi ve Guvenirligi

Bu calismanin i¢c gecerliginin saglanabilmesi icin calisma bir Unite
boyunca yudrutulmustur. Boylece &grencilerin uygulama surecine
alismalari ve etkinliklere daha rahat katilmalari saglanmistir. ic gecerligi
saglamak icin uygulanan bir diger strateji ise cesitlemedir. Calismada
cesitleme amaciyla farkli yontemler kullaniimistir (gérusme, gozlem,
etkinlikler). Bu sekilde bir yéntemden elde edilen verilerin diger
yontemle teyit edilmesi calismanin inandiricihigini  artirmaktadir.
Uzman incelemesi de inandiricihigr artirmanin bir diger yoludur. Bu
calismada arastirmaci topladigi verileri ve ulasilan sonuclari uzmanlara
aktarmistir ve tum surec¢ birlikte degerlendirilmistir. TUm bu veriler
uzmanlar tarafindan incelenip geri bildirimler verilerek goérus birligi
saglanmistir. Bu calismada aktarilabilirligi saglamak icin veriler yorum
katmadan betimsel olarak aktarilmistir. Bunu saglamak icin
ogrencilerin etkinliklere verdigi cevaplardan bazilari dogrudan alinti
seklinde verilmistir. Bdylece yapilan yorumlarin neye goére yapildigi
seffaf olarak okuyucu tarafindan da gérulebilmekte ve okuyucu da
kendi yorumunu yapabilmektedir.

Calismada i¢ guvenirligin saglanabilmesi icin égrenci cevaplarindan
bazilari dogrudan alinti olarak verilmistir. Veri analizi surecinin her
asamasinda uzman goérusu alinmis, bu goérusler dogrultusunda gerekli
duzeltmeler yapilmis ve karar verme stilleri 6lceginden elde edilen
bulgulari teyit etmek icin 6grencilerle yari yapilandiriimis gérusme
yapimistir. Bu c¢alismada dis guUvenirligin saglanmasi icin yapilan
uygulamalar yontem kisminin farkli bélumlerinde ayrintili agciklanmistir.
Bunun icin arastirmaci kendi konumunu acik¢a ortaya koymustur.
Etkinlik surecinin asamalari ayrintili anlatilmistir. Son olarak da veri
toplama ve verilerin  analizi  aciklanmistir.  Calismada ihtiyag¢
duyuldugunda teyit incelemesinin yapilabilmesi icin veri toplama
araclari, ham veriler ya da arastirmaci tarafindan yapilan analizler
saklanmaktadir.

Bulgular

Bu bdlumde 15 etkinligin son bes etkinliginden elde edilen bulgulara
yer verilmistir. Unitedeki tum etkinlikler —argUmantasyonla
iliskilendirilemese de Uniteyi bir budtun olarak ele alabilmek icin tum
kazanimlarla ilgili etkinlik hazirlanmistir. Fakat sadece son bes etkinlik
sosyobilimsel konuya uygun olup tum arguman ogelerini icerdigi ve
karar verme becerilerini ol¢cebilmek mumkun oldugu icin son bes
etkinlige ait bulgulara yer verilmistir.

Birinci Alt Probleme iliskin Bulgular

Argumantasyon temelli sosyobilimsel konu &gretim suUrecinde
ogrencilerin “Saf Madde ve Karisimlar” Unitesinde argUmantasyon
duzeyi nasil degismektedir? alt problemine iliskin bulgular asagida
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verilmektedir. Ogrencilerin her bir etkinlik icin hangi argiman
duzeyinde olduklari analiz edilmis ve bulgular Sekil Tde gésterilmistir.

Sekil 1
Ogrencilerin Olusturduklari Argiman Duzeylerinin Grafiksel Gésterimi

Etkinliklere Gore Ogrenci Argiman Duzeyleri
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Sekil Tincelendiginde Duzey T'deki 6grenci sayilari 1 ve 2. etkinlikte f=1
iken 3. ve 5. etkinlikte f=0, 4. etkinlikte ise f=4 oldugu gorulmektedir.
Duzey 1'de, net bir iddia ortaya koyamayan, sadece basit bir iddia ortaya
koyan ya da basit bir iddia ve karsi iddia ortaya atan &grenciler yer
almaktadir. 4. etkinlikte Duzey T'deki 6grenci sayisinin fazla olmasinin
nedeninin diger etkinliklerden farkli olarak 4 farkli goérus arasindan bir
arguman olusturup yorum yapmalarinin beklenmesi oldugu
dusunulmektedir. Duzey 2'deki 6grenci sayilari 1. etkinlikte f=9, 2.
etkinlikte =5, 3. etkinlikte f=6, 4. etkinlikte f=4, 5. etkinlikte f=5 oldugu
gorulmektedir. Duzey 3'te 1. ve 2. etkinlikte f=3, 3. etkinlikte f=0, 4. ve 5.
etkinlikte f=1oldugu gérulmektedir. ilk iki etkinlikte DUzey 3 seviyesinde
daha fazla ogrenci varken son etkinliklerde Duzey 3'teki &égrenci
sayisinin azaldigi soylenebilir. DUzey 4'te 1. etkinlikte =8, 2. etkinlikte f=6,
3. etkinlikte f=9, 4. ve 5. etkinlikte f=10 oldugu gérulmektedir. TUm
etkinlikler incelendiginde &égrenci sayisinin en fazla oldugu duzey,
Duzey 4'tur. Duzey 4'te 6grenciler artik net bir curutucu yazabilecek
duruma gelmis demektir. Duzey 5'te 1. etkinlikte f=2, 2. ve 3. etkinlikte
=8, 4. etkinlikte f=4, 5. etkinlikte f=7 oldugu gérulmektedir. DUzey 5'te
ogrencilerden birden fazla net cUrutucu yazabilmeleri beklenmektedir.
Ik etkinlikte sadece iki dgrenci birden fazla net cUrutlcl yazabilmistir.
Duzey 4'te Duzey 5ten daha fazla o6grenci olmasinin nedeni de
ogrencilerin cUrutucu kavramini anlamis olmalarina ragmen genellikle
sadece bir tane cUrUtlcl yazmalaridir. Ogrencilerin argiman 6Jelerini
yazarken en cok iddia ve veri arasindaki iliskiyi kurmada yani gerekce
yazmakta zorlandiklari dikkat cekmektedir.
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ikinci Alt Probleme iliskin Bulgular

ArgUmantasyon temelli sosyobilimsel konu ©&égretim surecinde
ogrencilerin “Saf Madde ve Karisimlar” Unitesinde argumantasyon
duzeyleri ile karar verme becerileri arasindaki iliski nasildir? alt
problemine iliskin bulgular asagida verilmektedir. Tum etkinlikler icin
korelasyon analizinden énce normallik testi yapilmistir. N<30 oldugu
icin normal dagilim olup olmadigina Shapiro-Wilk testi sonuclarina
bakilarak karar verilmistir.

Etkinlik T’e iliskin Bulgular
Sekil 2'de 6grencilerin arguman duzeyi puanlari ve karar verme becerisi
puanlari verilmektedir.

Sekil 2
Etkinlik Te Ait Ogrencilerin Argiman Duzeyi Puani Ve Karar Verme Becerisi
Puani Arasindaki Korelasyon

1. Etkinlik
15
10 —\//\ /\
5 v\/ VW
0
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23
e ArgUman Duzeyi Puani Karar Verme Becerisi Puani

Ogrencilerin argiman duzeyi puanlari ve karar verme becerileri
puanlari arasindaki korelasyonun anlamli olup olmadigina bakmak icin
normallik testi ve korelasyon analizi yapilmistir. Sonuclar Tablo 1 ve
Tablo 2'de verilmektedir.

Tablo 1
Etkinlik Te Ait Ogrencilerin Argiman Dulzeyi Puani ve Karar Verme Becerisi
Puani Normallik Testi Sonuclari

Kolmogorov-Smirnov Shapiro-Wilk

Statistic  df Sig. Statistic  df Sig.
ArgUman Duzeyi 196 23 ,023 924 23 ,080
Karar Verme ,159 23 136 949 23 ,283

Becerisi Puani

Tablo Te gore hem karar verme becerisi puanlari hem de arguman
duzeyi puanlari normal dagilim (p>0,05) gosterdigi icin aralarinda
iliskiye bakmak icin Pearson korelasyon katsayisi hesaplanmistir.
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Tablo 2
Etkinlik Te Ait Ogrencilerin Argiiman Duzeyi Puani ve Karar Verme Becerisi
Puani Arasindaki Korelasyon

ArgUman Duzeyi Puani

Karar Verme Becerisi Puani ,818**

** p<0.01

Etkinlik 2’ye iliskin Bulgular

Sekil 3'te 6grencilerin arguman duzeyi puanlari ve karar verme becerisi
puanlari verilmektedir.
Sekil 3

Etkinlik 2'ye Ait Ogrencilerin Argiman Duzeyi Puani Ve Karar Verme Becerisi
Puani Arasindaki Korelasyon

2. Etkinlik
- A INALDA Y
VA, 4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

= ArgUman DuUzeyi Puani Karar Verme Becerisi Puani

Ogrencilerin argiman duzeyi puanlari ve karar verme becerileri
puanlari arasindaki korelasyonun anlamli olup olmadigina bakmak icin
normallik testi ve korelasyon analizi yapilmistir. Sonuclar Tablo 3 ve
Tablo 4'te verilmektedir.

Tablo 3
Etkinlik 2'ye Ait Ogrencilerin Argiman Duzeyi Puani ve Karar Verme Becerisi
Puani Normallik Testi Sonuclari

Kolmogorov-Smirnov Shapiro-Wilk

Statistic  df Sig. Statistic  df Sig.
ArgUman Duzeyi 152 23 179 ,897 23 ,022
Karar Verme 170 23 ,085 934 23 131

Becerisi Puani
Tablo 3 incelendiginde karar verme becerisi puanlari normal dagilm
(p>0,05) gosterirken arguman duzeyi puanlari normal dagilim (p<0,05)
gostermemektedir. Bu nedenle aralarinda iliskiye bakmak ic¢in
Spearman Brown Sira Farklari korelasyon katsayisi hesaplanmistir.
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Tablo 4
Etkinlik 2’ye Ait Ogrencilerin Argiiman Ddzeyi Puani ve Karar Verme Becerisi
Puani Arasindaki Korelasyon

ArgUman Duzeyi Puani

Karar Verme Becerisi Puani ,858**

** p<0.01

Tablo 4'e gére Etkinlik 2 icin égrencilerin argiman duzeyi puanlari ve
karar verme becerileri puanlarl arasinda pozitif yonlu, ¢cok yuksek ve
anlamli bir iliskinin oldugu gorulmektedir.

Etkinlik 3’e iliskin Bulgular
Sekil 4'te 6grencilerin arguman duzeyi puanlari ve karar verme becerisi
puanlari verilmektedir.

Sekil 4
Etkinlik 3'e Ait Ogrencilerin Argiman Duzeyi Puani Ve Karar Verme Becerisi
Puani Arasindaki Korelasyon

3. Etkinlik
20
15 /— /\
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= ArgUman DUzeyi Puani Karar Verme Becerisi Puani

Ogrencilerin argiman duzeyi puanlari ve karar verme becerileri
puanlari arasindaki korelasyonun anlamli olup olmadigina bakmak icin
normallik testi ve korelasyon analizi yapiimistir. Sonuclar Tablo 5 ve
Tablo 6'da verilmektedir.

Tablo 5
Etkinlik 3'e Ait Ogrencilerin Arguman Duzeyi Puani ve Karar VVerme Becerisi
Puani Normallik Testi Sonuclari

Kolmogorov-Smirnov Shapiro-Wilk

Statistic  df Sig. Statistic  df Sig.
Arguman Duzeyi ,299 23 ,000 814 23 ,001
Karar Verme 161 23 125 935 23 139

Becerisi Puani

Tablo 5 incelendiginde argUman duzeyi puanlari (p<0,05) oldugu igin
dagilimin normal olmadigi, karar verme becerisi puanlarinin ise (p>0,05)
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normal dagilim gosterdigi gorulmektedir. Degiskenlerden en az biri
normal dagilim gdéstermedigi icin aralarinda iliskiye bakmak icin
Spearman Brown Sira Farklari korelasyon katsayisi hesaplanmistir.

Tablo 6
Etkinlik 3'e Ait Ogrencilerin Argiiman Duzeyi Puani ve Karar VVerme Becerisi
Puani Arasindaki Korelasyon

ArgUman Duzeyi Puani

Karar Verme Becerisi Puani ,868**

“*p<0.0]

Tablo 6'ya gére Etkinlik 3 icin 6grencilerin arguman duzeyi puanlari ve
karar verme becerileri puanlari arasinda pozitif yonlu, ¢cok yuksek ve
anlamli bir iliskinin oldugu gorulmektedir.

Etkinlik 4’e iliskin Bulgular

Sekil 5'te 6grencilerin arguman duzeyi puanlari ve karar verme becerisi
puanlari verilmektedir.

Sekil 5
Etkinlik 4’e Ait Ogrencilerin Arguman Dulzeyi Puani Ve Karar VVerme Becerisi
Puani Arasindaki Korelasyon

4. Etkinlik
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= ArgUman Duzeyi Puani Karar Verme Becerisi Puani

Ogrencilerin argUman duzeyi puanlari ve karar verme becerileri
puanlari arasindaki korelasyonun anlamli olup olmadigina bakmak icin
normallik testi ve korelasyon analizi yapiimistir. Sonuclar Tablo 7 ve
Tablo 8'de verilmektedir.

Tablo 7
Etkinlik 4'e Ait Ogrencilerin Argiman Duzeyi Puani ve Karar Verme Becerisi
Puani Normallik Testi Sonuglari

Kolmogorov-Smirnov Shapiro-Wilk

Statistic  df Sig. Statistic  df Sig.
Arguman Duzeyi 185 23 041 ,886 23 ,013
Karar Verme Becerisi 159 23 135 924 23 ,082

Puani
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Tablo 7 incelendiginde arguman duzeyi puanlari (p<0,05) oldugu icin
dagilimin normal olmadigi, karar verme becerisi puanlarininise (p>0,05)
normal dagilim gosterdigi gorulmektedir. Degiskenlerden en az biri
normal dagilim gdstermedigi icin aralarinda iliskiye bakmak icin
Spearman Brown Sira Farklari korelasyon katsayisi hesaplanmistir.

Tablo 8
Etkinlik 4’e Ait Ogrencilerin Argiman Dlzeyi Puani ve Karar VVerme Becerisi
Puani Arasindaki Korelasyon

ArglUman Duzeyi Puani

Karar Verme Becerisi Puani 873

** p<0.01

Tablo 8'e gore Etkinlik 4 icin égrencilerin argiman duzeyi puanlari ve
karar verme becerileri puanlari arasinda pozitif yénlu, cok yuksek ve
anlamli bir iliskinin oldugu gorulmektedir.

Etkinlik 5’e iliskin Bulgular

Sekil 6'da 6grencilerin arguman duzeyi puanlari ve karar verme becerisi
puanlari verilmektedir.

Sekil 6
Etkinlik 5'e Ait Ogrencilerin Argiman Duzeyi Puani Ve Karar Verme Becerisi
Puani Arasindaki Korelasyon

5. Etkinlik
20
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1 2 3 4 5 6 7 8 910 1 12 13 14 15 16 17 18 19 20 21 22 23

e ArgUman DUzeyi Puani Karar Verme Becerisi Puani

Ogrencilerin argUman duzeyi puanlari ve karar verme becerileri
puanlari arasindaki korelasyonun anlamli olup olmadigina bakmak icin
normallik testi ve korelasyon analizi yapilmistir. Sonuglar Tablo 9 ve
Tablo 10’da verilmektedir.
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Tablo 9
Etkinlik 5'e Ait Ogrencilerin Argiiman Duzeyi Puani ve Karar VVerme Becerisi
Puani Normallik Testi Sonuclari

Kolmogorov-Smirnov Shapiro-Wilk

Statistic  df Sig. Statistic  df Sig.
ArgUman Duzeyi 210 23 ,010 872 23 ,007
Karar Verme Becerisi 168 23 ,093 ,901 23 ,027

Puani

Tablo 9 incelendiginde arguman duzeyi puanlari da karar verme
becerisi puanlari da normal dagilim (p<0,05) gdstermemektedir. Bu
nedenle aralarinda iliskiye bakmak icin Spearman Brown Sira Farklari
korelasyon katsayisi hesaplanmistir.

Tablo 10
Etkinlik 5'e Ait Ogrencilerin Argiiman Dlzeyi Puani ve Karar Verme Becerisi
Puani Arasindaki Korelasyon

ArgUman Duzeyi Puani

Karar Verme Becerisi Puani ,846™*

**p<0.01

Tablo 10'a gore Etkinlik 5 icin égrencilerin arguman duzeyi puanlari ve
karar verme becerileri puanlari arasinda pozitif yonlu, cok yuksek ve
anlamli bir iliskinin oldugu gorulmektedir.

Uclincii Alt Probleme iliskin Bulgular

ArgUmantasyon temelli sosyobilimsel konu &gretim surecinin Saf
Madde ve Karisimlar Unitesinde 6grencilerin karar verme stillerine etkisi
var midir? alt problemine iliskin nicel ve nitel verilere ait bulgular
asagida verilmektedir.

Karar Verme Stillerine Ait Nitel Bulgular

Bu bdélumde &grencilerin etkinlik sorularina verdikleri yanitlara ve
videolardaki konusmalarina gére yapilan analizlere gore 6grencilerin
karar verme stillerinin frekanslarina yer verilmektedir. Arastirma
surecinde &égrencilerin hangi karar verme stilinde olduklari Tablo 1'de
verilmistir.
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Tablo T
Etkinliklere Gore Ogrencilerin Karar Verme Stilleri Frekanslari
1. Etkinlik 2. Etkinlik 3. Etkinlik 4., Etkinlik 5. Etkinlik
Rasyonel 20 16 19 17 18
Sezgisel 2 3 - 1
Bagiml - - 2 1
Rasypnel + 4 1 2 ]
Sezgisel
Rasyonel +
- - - 1 1 -
Bagiml
Toplam 23 23 23 23 23

Tablo 11'de tum etkinlikler incelendiginde 6grencilerin en ¢cok rasyonel
karar verdikleri, 3. etkinlik hari¢c tum etkinliklerde sezgisel karar veren
ogrencilerin oldugu ve 4. etkinlikte tum stillerde karar veren
ogrencilerin oldugu dikkat cekmektedir. Bunun yaninda kacinma ve
kendiliginden-anlik karar verme stillerinde 6grenci olmadigi ve karar
verme stili kombinasyonu olarak rasyonel-sezgisel ve rasyonel-bagimli
karar verme stillerinin bir arada oldugu goérulmektedir. Rasyonel-
sezgisel karar verme stili her etkinlikte gorulmektedir.

Yari yapilandirilmis goérisme sorularina ait bulgular.
Ogrencilerin karar verme stillerinin ne oldugunu tespit edebilmek icin
dgrencilere bazi sorular yoéneltilmistir. Ogrencilerin verdikleri cevaplara
bagli olarak karar verme stilleri ile ilgili bazi yorumlarda bulunulmustur.
Asagida bir 6grencinin cevaplarina yer verilmektedir.

O7 kodlu égrencinin yari yapilandirilmis gérisme sorularina ait
bulgulari ve yorumlar. O7'nin KVSO 6n testinde badimli, son testinde
ise rasyonel karar verme stilinin baskin oldugu goérulmektedir.
Etkinlikler sUresince ise rasyonel karar verdigi dikkat cekmektedir.
Fakat her ne kadar etkinliklerde ya da test sonucunda rasyonel karar
verme sitilinde gorulse de yari yapilandiriimis gdérusme sorulari analiz
edildiginde 6grencinin bagimli karar verme egiliminde oldugu dikkat
cekmektedir. OJrenciye goérusme sorularinda, karar verme slrecinde
etkili olan faktérler soruldugunda kendi kararlarina guvenemedigini
‘kendi kararlarima guvenmedigim i¢in”, diger bir soruda kararlarina en
cok guvendigi kisi soruldugunda “Ablam. CunkU kararlarina ¢ok
guveniyorum.” seklinde ifade etmistir.

Karar Verme Stillerine Ait Nicel Bulgular

Asagida her bir karar verme stiliyle ilgili 8grencilerin karar verme stilleri
Olcegdi on test ve son test puanlarina ait bulgular verilmektedir.
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Karar verme stilleri o6lcegi alt boyutlarina iliskin madde
analizleri. OgJrencilerin maddelere verdidi yanitlar incelendiginde
rasyonel karar verme stili alt boyutundaki maddelerin son testlerinin 6n
testlere gore daha yuksek oldugu gérulmektedir. Sezgisel karar verme,
bagimli karar verme ve kendiliginden-anlik karar verme stili alt boyutu
maddelerinin  son testlerinde ise 06n testlerine goére azalma
goérulmektedir. Kacinan karar verme stili alt boyutuna ait bazi
maddelerde artis gérulurken bazi maddelerde azalma goérulmektedir.
Asagida her bir alt boyutla ilgili daha ayrintili analize yer verilmektedir.

Yapilan analiz sonucunda rasyonel karar verme stiline ait son test
ortalamasinin  (4,36) &n test ortalamasindan yuksek oldugu
goérulmektedir. Bu farkin anlamli oldugu (p<0,05) ve son test lehine (t= -
9,887) oldugu gorulmektedir. Test sonucu hesaplanan etki buyuklugu
(d=2,06) bu farkin cok yuksek duzeyde oldugunu gdstermektedir. Bu
durum yapilan argumantasyon etkinliklerinin, égrencilerin rasyonel
karar verme stili  Uzerinde anlamli  bir etkisinin oldugunu
gostermektedir.

Sezgisel Karar Verme Stiline ait 6n testin ortalamasinin (3,81) son test
ortalamasindan (3,15) daha yuksek oldugu ve bu farkin anlamli (p<0,05)
olup 6n test lehine (t=2,47) oldugu gorulmektedir. Hesaplanan etki
buyuklugu (d=0,51) bu farkin orta duzeyde oldugunu géstermektedir.
Bu durum argumantasyon etkinliklerinin, 6grencilerin sezgisel karar
verme stilinin azalmasi Uzerinde anlamli bir etkisinin oldugunu
gostermektedir.

Bagimli karar verme stili 6n test puan ortalamasi (3,73) son test puan
ortalamasindan (3,32) yuksek cikmistir. Bu fark anlamli (p<0,05) ve én
test lehinedir (t=2,779). Test sonucu hesaplanan etki buyuklugu (d=0,57)
bu farkin orta duzeyde oldugunu gostermektedir. Bu durum yapilan
argumantasyon etkinliklerinin, 6grencilerin bagimli karar verme stilinin
azalmasi Uzerinde anlamli bir etkisinin oldugunu gostermektedir.

Wilcoxon isaretli siralar testi sonuclarina gére Kagcinma Karar Verme Stili
on test ortalamalari ile son test ortalamalari arasinda anlaml bir fark
goérulmemektedir (p>0,05).

Kendiliginden-Anlik karar verme stili 6n puan ortalamasi (3,00) son test
puan ortalamasindan (2,71) yuksek cikmistir. Fakat bu farkin istatistiksel
olarak anlamli olmadigi (p>0,05) gérulmektedir.

Etkinliklere ait karar verme stillerinin dagilimi. Asagida her bir
etkinlige ait karar verme stillerinin dagilimini ve kesisimini gosteren
venn semalari verilmektedir. Semalarda kacinma ve kendiliginden anlik
karar verme stillerinin yer almama nedeni etkinliklerde 6grencilerin
arguman ogelerini kullanmalari saglanarak daha ¢ok bilimsel veriye
dayall karar vermelerinin saglanmasidir. Dolayisiyla 6grencileinr karar
vermekten kacinmak ya da rastgele karar vermek yerine bilimsel veriye
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ve sezgilerine dayall ya da bir baskasinin fikirlerine guvenerek karar
verdigi tespit edilmistir.

Sekil 7
Etkinlik 1icin Karar Verme Stillerinin Frekanslarinin Venn Semasi ile Gésterimi

1. ETKINLIK )
KARAR VERME STILLERI DAGILIMI
NS Se
B R
§‘Q 20 1 2 /2
o %)
8'79117“\ K\)E’

Sekil 7'de etkinlik T'e ait frekanslar verilmektedir. Ogrencilerin blyuk
cogunlugu rasyonel karar verme stilinde bulunurken bir 6grencinin
rasyonel-sezgisel karar verme stilinde oldugu dikkat cekmektedir.

Sekil 8
Etkinlik 2 Icin Karar Verme Stillerinin Frekanslarinin Venn Semasi lle

Gosterimi

2. ETKINLIK
KARAR VERME STILLERI DAGILIMI
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Sekil 8, Etkinlik 2'ye dair karar verme stilleri frekanslarini icermektedir.
Bir dnceki etkinlige gdre rasyonel karar verme stilinde azalma, sezgisel
karar verme stilinde ise artma oldugu gorulmektedir. Rasyonel-sezgisel
karar verme stiline sahip dgrenci sayisinin ise dort oldugu ve tum
etkinlikler arasinda en yuksek frekansa sahip oldugu dikkat

cekmektedir.
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Sekil 9
Etkinlik 3 Icin Karar Verme Stillerinin Frekanslarinin Venn Semasi lle

Gosterimi

3. ETKINLIK
KARAR VERME STILLERI DAGILIMI
f\% %,
: o 1 :%
1
2
Bagimh

Sekil 9'da Etkinlik 3 icin verilen venn semasinda sezgisel karar verme
stiline ait 6grenci gérulmezken bagimli karar verme stilinde iki 6grenci
oldugu goérulmektedir. Bu etkinlik icin hem rasyonel-sezgisel hem de
rasyonel bagimli karar verme stilinde 6grenciler yer almaktadir.

Sekil 10
Etkinlik 4 Icin Karar Verme Stillerinin Frekanslarinin Venn Semasi ile

Gosterimi

4. ETKINLIK
KARAR VERME STILLERI DAGILIMI

N° Sa
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Bagimy kN°©

Sekil 10'da verilen venn semasinda 6grencilerin buyuk cogunlugunun
rasyonel karar verme stilinde oldugu goérulurken, sezgisel ve bagimli
karar verme stillerinde birer 6grenci yer almaktadir. Bu etkinlikte hem
rasyonel-sezgisel hem de rasyonel-bagimli karar verme stiline sahip

ogrenciler bulunmaktadir.
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Sekil 11
Etkinlik 5 Icin Karar Verme Stillerinin Frekanslarinin Venn Semasi lle
Gosterimi

5.ETKINLIK -
KARAR VERME STILLERI DAGILIMI
NE S,
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Sekil T'deki frekans dagilimlari incelendiginde diger tum etkinliklerde
oldugu gibi en fazla 6grenci sayisi rasyonel karar verme stilinde yer
almaktadir. Bu etkinlikte hem sezgisel hem de bagimli karar verme
stilinde &grenci yer alirken, rasyonel-sezgisel karar verme stilinde
sadece bir 6grenci bulunmaktadir.

Sonug, Tartisma ve Oneriler

Bu bolumde analizi yapilan nitel ve nicel bulgular 1siginda tartisma
sonuclarina ve bu dogrultuda gelecekte yapilabileceklere, dnerilere yer
verilmektedir.

Tartisma ve Sonug¢

Bu bolumde her bir alt problem icin elde edilen sonuclar ilgili literatur
dogrultusunda tartisilmis ve sunulmustur.

Birinci Alt Probleme Yénelik Tartisma ve Sonug

ArgUmantasyon temelli sosyobilimsel konu &gretim  sureci
incelendiginde ilk etkinliklerde yigilmanin Duzey 1 ve 2'de oldugu
dikkat cekmektedir. Ogrenciler basta ancak basit argimanlar (iddia ve
veri) olusturabilirken, gerekceleri yeterince vurgulayamadiklari
goérulmektedir. Fakat uUcuUncu etkinlikten itibaren o6zellikle son
etkinliklerde 6grencilerin %50'sinden fazlasinin DUzey 4 ve 5'te yigilma
gosterdigi, yani daha guUc¢lu argumanlar (iddia, veri, gerekcge,
destekleyici, ¢urutucu) olusturabildikleri gorulmustur. Bu bulgular
sonucunda etkinliklerin argumantasyon duzeylerine olumlu yonde etki
ettigi  yani ogrencilerin  sure¢ icinde daha iyi argumanlar
olusturabildikleri tespit edilmistir. Bu dogrultuda argUmantasyon
temelli  sosyobilimsel konu  ogretim  sUrecinin  ogrencilerin
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argumantasyon duzeylerinin gelisimine olumlu etkisi oldugu sonucuna
varilabilir.

Bu calismada o&grencilerin genelinde sure¢ icinde arguman
olustururken en az bir cUrutdcu yazabilecek duruma geldikleri
gorulmustur. OJrencilerin en cok Duzey 4 seviyesinde (iddia, veri,
gerekce, destekleyici, net aclk ve guclu bir cUrdtlcu) arguman
yazdiklari gérulmektedir. Bunun nedeni ise ogrencilerin argumanin
tum &gelerini 6grenmeleri ve kullanmalarina ragmen birden fazla
cUrutlicu yazmak yerine bir clUrutlcu yazmalaridir. Fakat ogrencilerin
yazmakta en cok zorlandiklari ége gerekce olmustur. Ogrenciler bir
iddia ortaya atip veri sunabilirlerken o6grencilerin bunlarin arasindaki
aclklamay! yapip bagdl kuracak oge olan gerekceyi yazmada
zorlandiklari tespit edilmistir.

ikinci Alt Probleme Yénelik Tartisma ve Sonu¢

Ogrencilerin ilk etkinliklerde basit argimanlar olusturduklari fakat son
etkinliklere dogru daha guclu argumanlar olusturduklari géralmustur.
Yapilan analizler sonucunda korelasyon katsayilari birinci etkinlikte
(,818), ikinci etkinlikte (,858), ucuncu etkinlikte (,868), doérduncu
etkinlikte (,873), besinci etkinlikte ise (,846) olarak hesaplanmis ve her
bir etkinlik icin argumantasyon duzeyi ve karar verme becerisi arasinda
pozitif yonlt, anlamli ve c¢cok yuksek bir iliski oldugu gérulmustur.
Arguman duzeyi ve karar verme becerisi arasindaki korelasyon son
etkinlik hari¢c giderek yukselmistir. Dolayisiyla égrenciler arguman
ogelerini ne kadar etkili kullanirlarsa karar verme becerilerinin de o
olcude gelisim gdsterdigi sdylenebilir.

Uclinci Alt Probleme Yénelik Tartisma ve Sonug¢

Calismanin planlanma surecinde tUum Unite bir butun olarak ele
alinmistir. SUrec¢ boyunca ise 6grencilerin yaptiklari aciklamalarla ilgili
iddiada bulunmalari, veri sunmalari  bunlari  gerekcelendirip
desteklemeleri ve cUrUtmeleri istenmistir. OJrencilerden beklenen,
karar verirken kendilerini aciklamak, neye dayanarak bu karari
verdiklerini ifade etmelerini saglamaktir. Ogrencilerin verdikleri kararlar
dogru ya da yanlis olarak degerlendirilmemis, sadece bu kararlarini
verirken yeterli veri, gerekce, destekleyici, curutucu gibi unsurlara yer
verip vermedikleri dikkate alinmistir.

Rasyonel, sezgisel, bagimli, kacinma ve kendiliginden-anlik karar verme
stillerine ait veriler incelendiginde her bir karar verme stili icin dnce
genel ortalama sonra da her bir karar verme stiline ait her maddenin
ortalamalari én test ve son test icin hesaplanmistir. Rasyonel karar
verme stili alt boyutunun son test (4,36) ortalamasinin én test (3,65)
ortalamasina gore daha yuksek oldugu ve bu farkin son test lehine
anlamli (t=-9,887) oldugu gorulmektedir. Dolayisiyla argumantasyon
etkinliklerinin 6grencilerin rasyonel karar verme stillerine pozitif yonde
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etki ettigi soylenebilir. Yani 6grenciler surec¢ icerisinde karar verirken
daha cok bilimsel arastirma yapmaya, verilerini gerekcelendirmeye ve
desteklemeye, curdtuculeri gormeye daha c¢cok onem verir hale
gelmigslerdir. Rasyonel karar verme stiline ait her bir maddenin én ve son
testi karsilastirildiginda ise) tum maddelerde son testte artis oldugu
gorulmektedir. SUrecteki bazi etkinliklerde 6grencilerden bilgileri hangi
kaynaklardan elde ettikleri ve bu bilgi kaynaklarina ne kadar
guvendiklerini sorgulamalari beklenmistir. Ogrenciler bu etkinliklerden
sonra bazi bilgi kaynaklarina cok guUvenilemeyecegini, bir fikir
olustururken tek bir bilgi kaynagina guvenmek yerine daha fazla bilgi
kaynagindan arastirma yapmanin daha dogru olacagini belirtmislerdir.
Bu durumun ‘Karar vermeden 6nce emin olmak icin bilgi kaynaklarini
iki kere kontrol ederim’ ve ‘Karar vermeden &énce butlun secenekleri
incelerim.” maddelerinin artis géstermesini acikladigi dusunulmektedir.
Argumantasyon etkinlikleri boyunca 6grencilerin kendi argumanlarini
yazmalari ve argumanlarini yazdiktan sonra sinif tartismasi yapmalari
saglanmistir. Ogrenciler sinif tartismasi esnasinda farkli iddialar, veriler,
gerekcgeler, destekleyiciler ve curutuculerle karsilasmiglardir. Bu
tartismalar sonucunda bazen kendi fikirlerini savunmak bazense farkli
argumanlari analiz edip fikirlerini degistirmek durumunda kalmislardir.
Dolayisiyla ‘Mantikli ve sistematik bir yolla karar veririm., ‘Karar vermem
dikkatli dusunmemi gerektirir.’ ve ‘Karar verirken belirli bir amaca
yonelik degisik secenekleri go6z dnunde bulundururum.” maddelerinin
son testlerinde artis olmasi da calismanin amaclarindan birine
ulasildigini géstermektedir.

Sezgisel karar verme stili alt boyutunun on test (3,81) ve son testleri (3,15)
karsilastirildiginda son testinin on teste gdre daha dusuk oldugu, bu
farkin anlamli ve on test lehine (t=2,47) oldugu goérulmektedir. Bu bulgu
sezgisel karar veren &grencilerin etkinlikler stUresince hislerine ya da
onceki yasantilarina goére karar vermekten vazgecme egiliminde
olduklarini géstermektedir. Sezgisel karar verme stiline ait her bir
maddenin 6n ve son testi karsilastirildiginda ise son testte dusus
oldugu goérulmektedir. On hazirlik etkinliklerinde égrencilerden bir
konuyla ilgili karar vermeleri ve nedenini aciklamalari istendiginde
‘ilging buldum’ gibi rasyonel olmayan sadece sezgilerine dayanan
cevaplar verdikleri ama 6grencilerin zamanla akilci aciklamalar yapip
fikirlerini dayanaklandirdiklari goérulmektedir. Bdylece ogrencilerin
karar verirken sezgilerine guvenmekten ziyade rasyonel karar vermeye
olan egilimlerinin arttigr gérulmektedir.

Bagimli karar verme stili alt boyutunun on test (3,73) ve son testleri (3,32)
karsilastirildiginda son testinin 6n teste gére daha dusuk oldugu ve bu
farkin on test lehine (t=2,779) anlamli oldugu gérulmektedir. Bu bulgu
bagimli  karar veren ogrencilerin sure¢ icerisinde baskasinin
yénlendirmesine gére karar verme egiliminden uzaklastigini
gostermektedir. Bagimli karar verme stilinin maddeleri incelendiginde
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her bir maddenin son test puanlarinda azalma oldugu fakat en buyuk
azalmanin ‘Onemli kararlar ile yUzlestigim zaman birinin bana dogru
yolu goéstermesi hosuma gider. maddesinde oldugu gorulmektedir.
Ogrenciler hala suUrec icerisinde bir baskasinin fikirlerini almay;
onemsemektedir fakat karar verirken birilerinin yol gostermesindense
kendilerinin secenekleri degerlendirip karar vermenin onemini de
kavradiklari dustunulmektedir.

Kacinma karar verme stili alt boyutunun son testinde (2,50) 6n testine
(2,45) gore bir artis oldugu fakat bu artisin anlamli olmadigi,
kendiliginden-anlik karar verme stili alt boyutunun ise son testinde
(2,71) 6n testine (3,00) gore bir dusus oldugu fakat bu dususun de
anlamli olmadigi gorulmektedir. Dolayisiyla 6grencilerin kacinma ve
kendiliginden-anlik karar verme stillerinde olmalari zaten beklenmeyen
bir durumken argumantasyon ogelerinin ogrencilerce
benimsenmesini saglamanin ogrencilerin  rasyonel karar verme
stillerini gelistirdigi ve bircogunun rasyonel dustinmeye yoneldigi
dusunulmektedir

Bireyler gercek yasamda karar verirken farkli karar verme stillerinin
kombinasyonlarini kullanabilirler (Scott ve Bruce, 1995). Karar verirken
konunun bireyin yasamina olan ilgisi, bnemi gibi durumlari géz 6nunde
bulundurabilirler. Ogrenciler bu calismada da farkl stillerde karar
verebilirlerdi ki KVSO incelendiginde égrencilerin adirlikli karar verme
stilleri belirlenirken diger karar verme stillerinin bireylerde olmadigi
sdylenmemektedir. Fakat yukarida da belirtildigi gibi etkinlikler
suresince verilen yonergeler ogrencileri rasyonel karar vermeye
yonlendirmektedir. Bu calismadaki etkinlikler o6grencilerin rasyonel
karar vermelerini gerektirdigi icin 0grencilerde rasyonel karar verme
stilinin gelismesinin degerli oldugu dusunulmektedir.

Karar verme stilleri élcedi bulgulari incelendiginde 6grencilerde en ¢cok
rasyonel karar verme stilinin goéruldugu fakat 6grencilerle ayrintili
goérusme yapildiginda ise farkli stillere egilimlerinin olabildigi
gorulmektedir. Ogrencilerle yapilan yari yapilandirilmis gérisme
sonuclarinda bagimli karar verme stillerinde 6grencilerin oldugu dikkat
cekmektedir. Ogrenciler verdikleri cevaplarda, karar verme sUrecinde
guvendikleri Kkisilerin goruslerini ya da onaylarini almanin onlari
rahatlattigini bodylece daha rahat karar verdiklerini belirtmislerdir.
Yalinin  (2021) calismasinda &gretmenlerden elde ettigi veriler
incelendiginde égrencilerin kararlarini verirken daha ¢cok danismaya
dayanan bagimli kararlar verdiklerini belirtilerek bu c¢alismanin
bulgularini desteklenmektedir.

Oneriler

Bu calisma yedinci sinifta 6grenim gdren ogrencilerle, evsel atiklar ve
geri dénusum konusuyla ilgili tartismali bes farkli senaryoya ait
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katiimcilarin karar verme becerisini ele alan etkinlikler kullanilarak
yapilmistir. Calismma grubu farkli sinif duzeylerinde alinarak ve farkli
konu baglamlarindaki senaryolar kullanilarak 6grencilerin sinif duzeyi
ve konu baglaminda sosyobilimsel konularda karar verme becerilerinin
etkilenip etkilenmedigine bakilabilir.

Ogrencilerin rasyonel kararlar alabilmelerine firsat sunacagdi icin egitim
ortamlari tasarlanirken égrencilerin dzgurce arastirma yapabilecekleri,
gerektiginde deney duzenekleri kurup deneylerini yapabilecekleri
uygulama ortamlarinin tasarlanmasi énerilmektedir.

ArgUmantasyonun rolu artik fen egitiminde daha fazla énem kazanmis
olsa da, arastirmalar ancak mufredatta ozel olarak ele alinirsa ve
modelleme ydntemine uygun bir &gretim ortami hazirlanirsa,
ogrencilerin argumantasyonun bilimde kullanimini kesfetmek icin
gereken becerileri  kazanabileceklerini  gostermistir  (Jiménez-
Aleixandre ve Erduran, 2007). Ogrencilerin surec icinde sinif ici
tartismaya daha etkin katildiklari ve daha kaliteli argumanlar urettikleri
goérulmektedir. Ayrica yapilan calisma sonucunda o6grencilerin
arguman duzeyleriyle karar verme becerileri arasinda pozitif yonlu, ¢ok
yuksek ve anlaml bir iliski oldugu gérulmustur. Bu nedenle ders
planlari yapilirken égrencilerin karar vermelerini gerektiren konularda
hazirlanacak etkinliklerin argumantasyon temelli olmasi
onerilmektedir.

Sosyobilimsel konular net ve kesin cevabl olmayan konular oldugu i¢in
tartisma esnasinda dersi yonlendiren kisinin 6grenci cevaplarini dogru
ya da yanlis seklinde degerlendirmemesi, 6grencinin iddiasina uygun
arguman  ogelerini  kullanip  kullanmadigini  degerlendirmesi
onerilmektedir.

Tartisma esnasinda konunun farkli noktalara dagilmamasi ve sinirli ders
suresince zaman yonetiminin kontrol altinda tutulmasi énemlidir. Bu
nedenle ders plani yapilirken égrencilerin kendilerini ifade etmelerine
yetecek sekilde zamanlamaya dikkat edilmesi 6nerilmektedir.

Etik Kurul izin Bilgisi: Bu arastirma, PAMUKKALE UNIVERSITESI Sosyal
ve Beseri Bilimler Arastirma ve Yayin Etigi Kurulunun 07/10/2021 tarihli
E-93803232-622.02-114406 sayili karari ile alinan izinle yaratalmauastur.

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

Yazar Katkisi: OC: Calismanin tasarlanmasi ve verilerin analiz edilmesi
CYD: Giris ve yontemin yazilmasi MA: Verilerin toplanmasi, SPSS’e
girilmesi, arastirma izinlerinin alinmasi HB: Verilerin toplanmasi,
SPSS’e girilmesi, arastirma izinlerinin  alinmasi  HRC: Verilerin
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toplanmasi, SPSS’e girilmesi, arastirma izinlerinin alinmasi ZG:
Tartismanin yazimi ve raporlanmasi.
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Abstract

The aim of this study is to investigate the effects of
argumentation-based activities on students' argumentation
levels, decision-making skills and decision-making styles in
socioscientific topics. The study was conducted with 23 students
at the 7th grade. An Argumentation Assessment Rubric was
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that they used argument elements more easily in the process.
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Introduction

Today, many environmental problems arise with developing and
changing scientific technologies (Topcu & Atabey, 2017). For example,
while the widespread use of plastic materials makes human life easier,
they are also easily accessible and cheap, and they are consumed
unconsciously, causing irreversible damage to the environment. As in
the given example, we often have to make decisions on many different
topics that concern both science and society in daily life. Controversial
social topics with connections to science are called socioscientific
topics (Ratcliffe & Grace, 2003; Sadler, 2004). Socioscientific topics are
dilemmatic and have no clear-cut solutions (Levinson, 2006; Sadler,
2011; Zeidler & Sadler, 2011).

Socioscientific topics have been proven by research to be appropriate
contexts for students to actively reflect on and discuss complex social
topics related to science. Research has shown that teaching
socioscientific topics through argumentation is a good way to help
students develop argumentation skills and recognize the complexity of
socioscientific topics (Christenson & Chang Rundgren, 2014). While
socioscientific topics improve students' decision-making skills due to
their controversial nature, the argumentation method was found to
be effective in teaching these topics (Topcu & Atabey, 2017). Due to
the controversial and dilemmatic nature of socioscientific topics,
students should be able to develop decision-making skills on these
topics. Since argumentation is an effective method in the
development of these skKills, it can be said that argumentation is an
appropriate method for teaching socioscientific topics (Topgu & Atabey,
2017).

This study aims to examine the effect of argumentation-based
socioscientific subject teaching on 7th grade students' argumentation
levels, decision-making skills and decision-making styles in the unit of
pure matter and mixtures. It was determined that teachers do not have
sufficient resources to teach socioscientific topics effectively and
efficiently in their lessons, and therefore, there is a need for studies on
designing socioscientific topic-based learning environments. Teachers
play a critical role in the success of the curriculum. For this reason, it
is necessary to provide the resources and materials that teachers need
for different methods (Topcu, 2017). In this study, argumentation-based
activities on socioscientific topics were developed to overcome this
deficiency. Thus, learning environments related to socioscientific topics
can be designed through activities that teachers can benefit from and
use as a resource throughout a unit.

It is thought that this study will contribute to improving students'
decision-making skills and will be a helpful resource for teachers who
recognize this deficiency in their students.
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Method

This section provides information about the research process. The
design of the study, the study group, data collection tools, the
implementation process in which the data were collected, and the
analysis of the data are included. Before the application started, a
consent form was obtained from the parents and the permissions of
the Ministry of National Education and the ethics committee
permission were obtained.

The sub-problems of the research are;

1 How does the level of argumentation among students change during
the teaching process of the socioscientific subject 'Pure Matter and
Mixtures'?

2. What is the relationship between argumentation levels and decision-
making skills of students in the 'Pure Matter and Mixtures' unit during
the argumentation-based socioscientific topic teaching process?

3. Does the process of teaching argumentation-based socioscientific
subjects have an impact on the decision-making styles of students in
the 'Pure Matter and Mixtures' unit?

Research Design

A mixed method was used in this study. Mixed methods research is
defined as research in which the researcher collects and analyzes data,
integrates findings, and makes inferences using both qualitative and
guantitative approaches or methods in a single study or research
program (Tashakkori & Creswell, 2007). According to Greene, Caracelli,
and Graham (1989), mixed methods research has five purposes:
diversification, completion, development, initiation, and expansion. This
study employed triangulation by investigating the convergence,
verification, and appropriateness of results obtained from different
methods.

The design of this study was designed as a simultaneous nested design.
A simultaneous nested design can be defined as a data collection phase
in which both quantitative and qualitative data are collected at the same
time. Unlike the traditional triangulation design, the nested design has
a dominant method leading the study. The less prioritized method
(quantitative or qualitative) is embedded or nested within the dominant
method (qualitative or quantitative). Data collected from the two
methods are combined in the analysis phase of the study (Creswell,
2003).

Participants

The participants of the research consist of a 7" grade class of a middle
school located in Sariyer District of Istanbul. A convenient sampling
technique, one of the non-random sampling methods, was used to
determine the participants (Buyukozturk, Kilic Cakmak, Akgun,
Karadeniz, & Demirel, 2008). In order to determine the students, firstly
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the grade level and unit were determined. As a result, it was determined
that the 7th-grade 4th unit, pure matter and mixtures unit, was
appropriate.

Since the researcher was not actively involved in the selection of the
school, it was deemed necessary to identify a teacher who had a good
command of argumentation practices and at the same time could
mManage this process in accordance with its purpose. Therefore, the
participants were identified as 7th-grade students of the teacher who
employed argumentation activities to teach a socioscientific topic to
students in her master's thesis.

Data Collection Tools

The "Decision-Making Styles Scale", originally developed by Scott and
Bruce (1995) and adapted into Turkish by Tasdelen (2002), was used to
determine decision-making styles. The scale consisted of 24 items and 5
sub-dimensions. These sub-dimensions and the internal consistency
levels of the sub-dimensions were rational (0.76), intuitive (0.78),
dependent (0.76), spontaneous-instantaneous (0.79) and avoidant
(0.79) decision-making styles. The scale was scored according to a five-
point Likert-type scale.

In order to identify decision-making styles in more detail, semi-
structured interview questions were prepared by the researcher. After
the questions were prepared, they were sent to 3 academicians and a
teacher who are experts in their fields, and expert opinion was taken.
Students were asked 9 questions. While 5 of the questions were about
what they considered when making decisions, 4 of them were aimed
at determining their decision-making styles. The study applied the
questions to five students who were identified as having different
decision-making styles according to the DSS. The purpose of the
guestions was to assess the consistency between the interview
guestions and the students' responses in the DSS.

In order to assess the argumentative and decision-making abilities of
students, 15 activities were desighed based on the objectives outlined in
the 4th unit of the 7th-grade Pure Matter and Mixtures syllabus. While
preparing the activities, expert opinions were obtained from 3
academicians and a teacher. Corrections were made to the activities in
line with these opinions. In the last 5 activities of the 15 activities,
students were expected to create an advanced argument including
argument elements and make a decision. The last 5 activities contained
instructions in a standardized framework that would enable students
to write the components of the argument and make decisions. Since the
last 5 activities included all the elements of an argument and required
decision-making, the last 5 activities were included in the findings
section. The levels of argumentation presented by the students were
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assessed using the 'Argumentation Assessment Rubric', while their
decision-making skills were evaluated using the 'Decision-Making Skills
Assessment Rubric'.

The Argumentation Assessment Rubric was developed by Torun (2015)
using the scale originally belonging to Erduran, Simon, and Osborne
(2004) to determine the argumentation levels of students. There were
five different argumentation levels in the rubric. Each level was divided
into three categories. Each category was scored as 1, 2 and 3 and
standardized and transformed into the Argumentation Assessment
Rubric. A minimum of one and a maximum of three points could be
obtained from each level of the developed rubric. Therefore, the
Minimum score was one and the maximum score was 15.

The Decision-Making Skills Assessment Rubric was created by Torun
(2015) as five steps to include decision-making skills. For each step, 3
behaviors were determined in accordance with the argumentation
process, and the steps were given 1, 2 and 3 points. Thus, argumentation
could be scored in the same way as in the evaluation rubric. The lowest
score that could be obtained from the rubric was 5 and the highest score
was 15.

In addition, since it was thought that it was important for the students
to express themselves verbally as well as by writing on the activity
sheets distributed to the students throughout the process, video
recordings were taken by the practitioner during all the activities. Video
recordings were used as a secondary data collection tool to support the
data on points that were not sufficiently or clearly expressed in the
activity sheets.

Data Collection Process

While designing the activities, a unit in which students could make
decisions on socioscientific topics was selected. The activities were
designed using the argumentation-based and 5E models, in line with the
learning outcomes, and to promote argumentation. As not all outcomes
can be used to support arguments, some were arranged in a manner
that would not interrupt the unit's flow. For each activity, a lesson plan
was created for the teacher to use. The activities were organized to
consist of open-ended questions to enable students to express their
own opinions as much as possible throughout the process. The
implementation lasted for a total of 12 weeks. This included pre-
preparation activities to ready students for the process, as well as pre-
test and post-test applications.

Data Analysis

The quantitative data were analyzed using the SPSS package program.
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The paired sample t-test was used to test the difference between two
measurements (pre-test and post-test) of the same group at different
times. The paired sample t-test and Wilcoxon Signed Rank Test were
used to determine whether the difference between the pre-test and
post-test scores of the DSS was significant. Pearson correlation
coefficient and the Spearman-Brown Rank Difference correlation
coefficient were used for the relationship between argument levels and
decision-making skills.

While determining the decision-making styles of the students, the sub-
dimension with the highest score among the 5 sub-dimensions of the
scale was determined according to their responses to the DSS. In
addition, the decision-making styles of the students were determined
by coding and analyzing their answers to the "Semi-Structured
Interview" questions.

For the analysis of qualitative data, the researcher used content analysis
to code the transcripts of students' answers to open-ended questions in
the activities and video recordings.

In the study, firstly, the data obtained from the students were
transcribed. The coding of the students' data on decision-making styles
was carried out by three experts together with the researcher. In
addition to the existing codes in the literature on decision-making
styles, new additions were made according to what the students wrote.
Therefore, "coding within a general framework" was used. After coding,
themes were created in which these codes could be explained at a more
general level, and the common aspects of the codes were brought
together and gathered under certain categories.

The data set was read multiple times during the coding phase. The first
round of coding was followed by a second round after a period of time
had passed. While creating the codes, it was attempted to determine
which concepts the student answers met. Each section was named in a
way to create meaningful structures within itself. After coding, themes
that could explain these codes more comprehensively were identified.
The answers given by the students to the open-ended questions in
the activities were examined by three experts together with the
researcher, and the coding made by the experts was checked for inter-
coder agreement. As a result of the coding, points of agreement and
disagreement were determined. The codes with disagreement were re-
examined and a consensus was reached at the end of the process.
Based on the coding, the decision-making style of the students was
determined.

Validity and Reliability of the Study

The study was conducted for one unit to ensure the internal validity
of this study, and thus, it was ensured that the students got used to the
implementation process and participated in the activities more easily.
Another strategy applied to ensure internal validity was triangulation.
Different methods were used for triangulation in the study (interview,
observation, activities). In this way, confirming the data obtained from
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one method with the other method increases the credibility of the
study. Expert review is another way to increase credibility. In this study,
the researcher transferred the data collected and the results reached
to the experts and the whole process was evaluated together. All
these data were analyzed by the experts and feedback was given and
a consensus was reached. In this study, the data were transferred
descriptively without adding comments to ensure transferability.
Therefore, some of the students' responses to the activities were given
as direct quotations. Hence, the reader can transparently see what the
comments made are based on and the reader can make his/her own
interpretation.

In order to ensure internal reliability in the study, some of the student
responses were given as direct quotations. Expert opinions were taken
at every stage of the data analysis process, necessary corrections were
made in line with these opinions, and semi-structured interviews were
conducted with the students to confirm the findings obtained from the
decision-making styles scale. In this study, the applications made to
ensure external reliability are explained in detail in different sections of
the method section. Hence, the researcher made his/her position clear.
The stages of the activity process were explained in detail. Finally, the
study includes details on the tools used for data collection, as well as the
raw data and analyses conducted by the researcher. This ensures that
confirmation reviews can be carried out when necessary.

Findings

In this section, the findings obtained from the last five activities of 15
activities are presented. Although not all activities in the unit could be
associated with argumentation, activities related to all outcomes were
prepared to handle the unit as a whole. However, since only the last five
activities were appropriate for the socioscientific topic and included all
argument elements and enabled the measurement of decision-making
skills, the findings of the last five activities were included.

Findings Related to the First Sub-Problem

The findings related to the sub-problem " How does the level of
argumentation among students change during the teaching process of
the socioscientific subject 'Pure Matter and Mixtures'?" are given below.
The argumentation level of the students for each activity was analyzed
and the findings are shown in Figure 1.
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Figure 1
Student Argument Levels According to Activities
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When Figure 1is analyzed, it is seen that the number of students in Level
1is f=1in the Ist and 2nd activities, f=0 in the 3rd and 5th activities, and
f=4 in the 4th activity. In Level 1, some students could not make a clear
claim, but they made only a simple claim or a counterclaim. In activity
4, it was thought that the reason for the high number of students
at Level 1is that, unlike the other activities, they were expected to form
an argument and make comments among 4 different opinions. The
number of students at Level 2 was f=9 in activity 1, f=5 in activity 2, f=6 in
activity 3, f=4 in activity 4, and f=5 in activity 5. At Level 3, f=3 in activities
Tand 2, f=0 in activity 3, f=1 in activities 4 and 5. While there were more
students at Level 3 in the first two activities, it might be said that the
number of students at Level 3 decreased in the last activities. At Level 4,
f=8 in activity 1, f=6 in activity 2, f=9 in activity 3, f=10 in activities 4
and 5 When all activities were analyzed, Level 4 had the highest
number of students. At Level 4, students were able to write a clear
rebuttal. At Level 5, f=2 in activity 1, f=8 in activities 2 and 3, f=4 in activity
4, and f=7 in activity 5. At Level 5, students were expected to be able to
write more than one clear rebuttal. In the first activity, only two students
were able to write more than one clear rebuttal. The reason why there
were more students at Level 4 than Level 5 was that although students
understood the concept of rebuttal, they usually wrote only one
rebuttal. It is noteworthy that students had the most difficulty in
establishing the relationship between claim and data, in other words, in
writing justification.

Findings Related to the Second Sub-Problem

The findings related to the sub-problem "What is the relationship
between argumentation levels and decision-making skills of students in
the 'Pure Matter and Mixtures' unit during the argumentation-based
socioscientific topic teaching process?" are given below. For all activities,
a normality test was performed before correlation analysis. Since n<30,
it was decided whether there was a normal distribution by looking at the
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results of the Shapiro-Wilk test.

Findings Related to Activity 1

Figure 2 shows students' scores for the level of argument and decision-
making skills.

Figure 2

Correlation Between the Scores of the Level of Argument and Decision-
Making Skills in Activity 1

Activity T
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A normality test and correlation analysis were performed to see whether
the correlation between students' level of argument scores and
decision-making skills scores was significant. The results are given in
Table Tand Table 2.

Table 1
Normality Test Results for the Scores of Students' Level of Argument and
Decision-Making SKkills for Activity 1

Kolmogorov-Smirnov Shapiro-Wilk

Statistic df Sig. Statistic  df Sig.
Level of Argument 196 23 .023 924 23 .080
Decision-Making 159 23 136 949 23 .283

Skills Score

According to Table 1, since both the scores of decision-making skills
and level of argument showed a normal distribution (p>0.05), a Pearson
correlation coefficient was calculated to examine the relationship
between them.

Table 2
Correlation between Students' Scores of Level of Argument and Decision-
Making Skills for Activity 2

Level of Argument Score
Decision-Making Skills Score .818**
** p<0.01

Findings Related to Activity 2
Figure 3 shows students' level of argument scores and decision-making skills
scores.
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Figure 3
Correlation Between the scores of Students' Level of Argument and Decision-
Making Skills for Activity 2
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A normality test and correlation analysis were performed to see whether
the correlation between the scores of students' level of argument and

decision-making skills was significant. The results are given in Table 3
and Table 4.

Table 3

Normality Test Results for the Scores of Students' Level of Argument and
Decision-Making SKkills for Activity 2

Kolmogorov-Smirnov Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Level of Argument 152 23 179 .897 23 .022
Decision-Making Skills Score .170 23 .085 934 23 131

When Table 3 is examined, while decision-making skills scores showed
a normal distribution (p>0.05), level of argument scores did not show
a normal distribution (p<0.05). Therefore, the Spearman Brown Rank
Difference correlation coefficient was calculated to look at the
relationship between them.

Table 4

Correlation between the Scores of Students' Level of Argument and
Decision-Making Skills for Activity 2
Level of Argument Score

Decision-Making Skills Score .858**

**p<0.01

Table 4 shows that there is a positive, and statistically significant
relationship between the scores of students' level of argument and
decision-making skills for Activity 2.

Findings Related to Activity 3

Figure 4 shows the scores of students' level of argument and decision-
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making skills.

Figure 4
Correlation Between the Scores of Students' Level of Argument and
Decision-Making SkKills in Activity 3
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A normality test and correlation analysis were performed to see whether
the correlation between the scores of students' level of argument and

decision-making skills was significant. The results are given in Table 5
and Table 6.

Table 5

Normality Test Results for the Scores of Students' Level of Argument and
Decision-Making SKkills for Activity 3

Kolmogorov-Smirnov Shapiro-Wilk

Statistic  df Sig. Statistic df Sig.
Level of Argument Score .299 23 .000 814 23 .001
Decision-Making Skills J161 23 125 935 23 139

Score

When Table 5 is examined, it is seen that the distribution was not normal
because the level of argument scores was (p<0.05), while the decision-
making skKills scores were (p>0.05) normally distributed. Since, at least,
one of the variables was not normally distributed, the Spearman-
Brown's rank difference correlation coefficient was calculated to look at
the relationship between them.

Table 6

Correlation between the Scores of Students' Level of Argument and
Decision-Making Skills in Activity 3
Level of Argument

Decision-Making Skills Score .868**

According to Table 6, it is seen that there was a positive and statistically
significant relationship between the scores of students' level of
argument and decision-making skills for Activity 3.
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Findings Related to Activity 4
Figure 5 shows the scores of students' level of argument and decision-
making skills.

Figure 5
Correlation Between the Scores of Students' Level of Argument and Decision-
Making Skills in Activity 4
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A normality test and correlation analysis were performed to see whether
the correlation between the scores of students' level of argument and
decision-making skills was significant. The results are given in Table 7
and Table 8.

Table 7

Normality Test Results for the Scores of Students' Level of Argument and
Decision-Making Skills for Activity 4

Kolmogorov-Smirnov Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Level of Argument Score 185 23 .041 .886 23 .013
Decision-Making Skills Score .159 23 135 924 23 .082

When Table 7 is examined, it is seen that the distribution was not normal
because the level of argument scores was (p<0.05), while the decision-
making skills scores were (p>0.05) normally distributed. Since, at least,
one of the variables was not normally distributed, the Spearman-
Brown's rank difference correlation coefficient was calculated to look at
the relationship between them.

Table 8

Correlation between the Scores of Students' Level of Argument and
Decision-Making Skills for Activity 4

Level of Argument Score

Decision-Making Skills Score 873**

*5<0.0]

Table 8 shows that there was a positive and statistically significant
relationship between the scores of students' level of argument and
decision-making skills scores for Activity 4.
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Findings Related to Activity 5

Figure 6 shows the scores of students' level of argument and decision-
making skills.

Figure 6
Correlation Between the Scores of Students' Level of Argument and Decision-
Making Skills in Activity 5
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A normality test and correlation analysis were performed to see whether
the correlation between the scores of students' level of argument and
decision-making skills was significant. The results are given in Table 9
and Table 10.

Table 9
Normality Test Results for the Scores of Students' Level of Argument and
Decision-Making Skills for Activity 5

Kolmogorov-Smirnov Shapiro-Wilk

Statistic  df Sig. Statistic df Sig.
Level of Argument Score 210 23 .010 .872 23 .007
Decision-Making Skills 168 23 .093 901 23 .027

Score

When Table 9 is examined, neither the level of argument scores nor the
decision-making skills scores showed a normal distribution (p<0.05).
Therefore, the Spearman Brown Rank Difference correlation coefficient

was calculated to look at the relationship between them.
Table 10

Correlation between the Scores of Students' Level of Argument and
Decision-Making Skills for Activity 5

Level of Argument Score

Decision-Making Skills Score .846**

**p<0.01

According to Table 10, it is seen that there was a positive and statistically
significant relationship between the scores of students' level of
argument and decision-making skills for Activity 5.

Findings Related to the Third Sub-Problem
The findings of the quantitative and qualitative data related to the sub-
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problem " Does the process of teaching argumentation-based
socioscientific subjects have an impact on the decision-making styles of
students in the 'Pure Matter and Mixtures' unit?" are given below.

Qualitative Findings on Decision-Making Styles

In this section, the frequencies of students' decision-making styles are
presented according to the analysis of their responses to the activity
guestions and their speeches in the videos. Table 11 shows the decision-
making styles of the students during the research process.

Table 1

Frequencies of Students' Decision-Making Styles According to Activities
Activity T Activity 2 Activity 3 Activity 4 Activity 5

Rational 20 16 19 17 18

Intuitional 2 3 - 1 2

Dependent - - 2 1 2

Rational +

Intuitional 4 ! 3 !

Rational + ) ] 1 )

Dependent

Total 23 23 23 23 23

When all activities are analyzed in Table T, it is noteworthy that students
mostly made rational decisions, some students made intuitive
decisions in all activities except activity 3, and some students made
decisions in all styles in activity 4. In addition, it is seen that there were
no students in avoidance and spontaneous-instantaneous decision-
making styles, and there was a combination of rational-intuitive and
rational-dependent decision-making styles as a combination of
decision-making styles. Rational-intuitive decision-making style was
seen in each activity.

Findings of semi-structured interview questions.

In the study, some questions were asked the students to determine the
decision-making styles of the students. Depending on the responses
given by the students, some comments were made about their
decision-making styles. The responses of one student are given below.

Findings and interpretations of the semi-structured interview
questions of the student coded S7.
It is seen that S7's dependent decision-making style was dominant in
the pre-test, and the rational decision-making style was dominant in
the post-test. It is noteworthy that he made rational decisions during
the activities. However, although it was seen in the rational decision-
making style in the activities or the test results when the semi-
structured interview questions were analyzed, it is noteworthy that the
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student tended to make dependent decisions. In the interview
guestions, when the student was asked about the factors that were
effective in the decision-making process, he stated that he could not
trust his own decisions stating that "because | do not trust my own
decisions." In another question, when asked about the person whose
decisions he trusted the most, he responded: "my sister because | trust
her decisions very much."

Quantitative Findings on Decision-Making Styles

The pre-test and post-test scores for each decision-making style, as
determined by the students' decision-making styles scale, are
presented below.

Item analyses related to the sub-dimensions of the decision-
making styles scale.
When the students' responses to the items were analyzed, it was seen
that the post-tests of the items in the rational decision-making style
sub-dimension were higher than the pre-tests. There was a decrease
in the post-tests of the items of intuitive decision-making, dependent
decision-making, and spontaneous-instant decision-making style sub-
dimensions compared to the pre-tests. While some items of the
avoidant decision-making style sub-dimension increased, some items
decreased. A more detailed analysis of each sub-dimension is given
below.

As a result of the analysis, it was seen that the post-test mean score
(4.36) of the rational decision-making style was higher than the pre-
test mean score. This difference is significant (p<0.05) and in favor of the
post-test (t= - 9.887). The effect size calculated as a result of the test
(d=2,06) showed that this difference was very high. This result showed
that the argumentation activities had a significant effect on students'
rational decision-making style.

It is seen that the pre-test mean score of Intuitive Decision-Making Style
(3.81) was higher than the post-test mean score (3.15), and this difference
is significant (p<0.05) in favor of the pre-test (t=2.47). The calculated
effect size (d=0.51) showed that this difference was at a moderate level.
This result showed that argumentation activities had a significant
effect on the decrease in students' intuitive decision-making style.

The dependent decision-making style pre-test mean score (3.73) was
higher than the post-test mean score (3.32). This difference was
significant (p<0.05) and in favor of the pretest (t=2.779). The effect size
calculated as a result of the test (d=0.57) showed that this difference was
at a moderate level. This showed that the argumentation activities had
a significant effect on the decrease in students' dependent decision-
making style.

According to the Wilcoxon signed-rank test results, there was no
significant difference between the pre-test averages of Avoidant
Decision-Making Style and the post-test averages (p>0.05).
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The mean score for the pre-test (3.00) of the Spontaneous-Momentary
decision-making style was higher than the mean score for the post-test
(2.71). However, this difference was not statistically significant (p>0.05).

Distribution of decision-making styles for the activities. Below
are Venn diagrams showing the distribution and intersection of
decision-making styles for each activity. The reason why avoidant and
spontaneous-instantaneous decision-making styles were not included
in the diagrams was that students were asked to use argument
elements and make decisions based more on scientific data during the
activities. Therefore, it was determined that students made decisions
based on scientific data and intuition or by relying on the ideas of
someone else instead of avoiding or making random decisions.

Figure 7
Venn Diagram of the Frequency of Decision-Making Styles for Activity 1
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Figure 7 shows the frequencies of activity 1. It is noteworthy that while
the majority of the students were in the rational decision-making style,
one student was in the rational-intuitive decision-making style.

Figure 8
Venn Diagram Representation of the Frequencies of Decision-Making Styles

for Activity 2
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Figure 8 shows the frequencies of decision-making styles for Activity 2.
Compared to the previous activity, there was a decrease in rational
decision-making style and an increase in intuitive decision-making
style. It is noteworthy that the number of students with rational-
intuitive decision-making style was four and had the highest frequency

among all activities.

Figure 9
Venn Diagram of the Frequencies of Decision-Making Styles for Activity 3
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In the Venn diagram given for Activity 3 in Figure 9, it is seen that there
were no students belonging to the intuitive decision-making style, while
there were two students in the dependent decision-making style. For
this activity, there were students in both rational-intuitive and rational-

dependent decision-making styles.

Figure 10
Venn Diagram of the Frequencies of Decision-Making Styles for Activity 4
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In the Venn diagram given in Figure 10, it is seen that the majority of the
students were in the rational decision-making style, while there was one
student each in the intuitive and dependent decision-making styles. In
this activity, there were students with both rational-intuitive and

rational-dependent decision-making styles.
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Figure 1
Venn Diagram of the Frequencies of Decision-Making Styles for Activity 5
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When the frequency distributions in Figure Tl are analyzed, the highest
number of students was in the rational decision-making style as in all
other activities. In this activity, there were students in both intuitive and
dependent decision-making styles, while there was only one student in
the rational-intuitive decision-making style.

Conclusion, Discussion and Recommendations

In this section, the results of the discussion in the light of the qualitative
and quantitative findings were analyzed and suggestions for the future
were presented.

Discussion and Conclusion

In this section, the results obtained for each sub-problem are discussed
and presented in line with the relevant literature.

Discussion and Conclusion on the First Sub-Problem

When the argumentation-based socioscientific subject teaching
process was analyzed, it is noteworthy that the accumulation in the first
activities was in Levels Tand 2. While students could only form simple
arguments (claim and data) at first, it was observed that they could not
emphasize the reasons sufficiently. However, from the third activity
onwards, especially in the last activities, it was observed that more than
50% of the students were concentrated at Levels 4 and 5, that is, they
were able to form stronger arguments (claim, data, justification,
support, clear and strong rebuttal). As a result of these findings, it was
determined that the activities had a positive effect on argumentation
levels, that is, students were able to form better arguments in the
process. In this direction, it can be concluded that the argumentation-
based socioscientific subject teaching process has a positive effect
on the development of students' argumentation levels.

In this study, it was observed that the students were able to write at

least one rebuttal while forming an argument in the process. It is seen

that students mostly wrote arguments at Level 4 (claim, data,

justification, supportive, clear and strong rebuttal). The reason for this is
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that although the students learned and used all the elements of the
argument, they wrote one rebuttal instead of writing more than one
rebuttal. However, the element that students had the most difficulty in
writing was justification. While students could make a claim and present
data, it was found that students had difficulty in writing the justification,
which was the element that would explain and establish the link
between them.

Discussion and Conclusion for the Second Sub-Problem

It was observed that students formed simple arguments in the first
activities, but they formed stronger arguments towards the last
activities. As a result of the analysis, the correlation coefficients were
calculated as (.818) in the first activity, (.858) in the second activity, (.868)
in the third activity, (.873) in the fourth activity, and (.846) in the fifth
activity, and it was seen that there was a positive, statistically significant
and very high correlation between argumentation level and decision-
making skills for each activity. The correlation between argumentation
level and decision-making skills gradually increased except for the last
activity. Therefore, it can be pointed out that the more effectively
students use argumentation elements, the more their decision-making
skills improve.

Discussion and Conclusion on the Third Sub-Problem

In the planning process of the study, the whole unit was handled as a
whole. Throughout the process, students were asked to make claims
about their explanations, present data, justify, support and refute them.
Students were expected to explain themselves when making decisions
and to express what they based their decisions on. The decisions made
by the students were not evaluated as right or wrong, but only whether
they included sufficient data, justification, support and rebuttal in their
decisions.

When the data on rational, intuitive, dependent, avoidant and
spontaneous-instantaneous decision-making styles were examined, at
first, the overall mean for each decision-making style, and then, the
means of each item belonging to each decision-making style were
calculated for the pretest and posttest. It is seen that the mean (4.36) of
the rational decision-making style in the post-test was higher than the
mean (3.65) of the pre-test, and this difference is significant (t=-9.887) in
favor of the post-test. Therefore, it can be stated that argumentation
activities had a positive effect on students' rational decision-making
styles. In other words, while making decisions in the process, students

Were more interested in doing scientific research, justifying and
supporting their data, and seeing the rebuttals. When the pre-test and
post-test of each item belonging to the rational decision-making style
are compared, it is seen that there is an increase in all items in the post-
test. In some activities in the process, students were expected to
guestion the sources from which they obtained information and how
much they trusted these sources of information. After these activities,

students stated that some sources of information could not be trusted
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very much, and that it would be better to do research from more
sources of information rather than relying on a single source of
information when forming an opinion. This situation may explain the
increase in the items; 'l double check information sources to be sure
before making a decision' and 'l examine all options before making a
decision.! During the argumentation activities, students were
encouraged to write their own arguments and have a class discussion
after writing their arguments. During the class discussion, students
encountered different claims, data, justifications, supports and rebuttals.
As a result of these discussions, sometimes they had to defend their own
ideas and sometimes they had to analyze different arguments and
change their ideas. Therefore, the increase in the post-tests of the items;
'l make decisions in a logical and systematic way', 'My decision making
requires me to think carefully' and 'l consider different options for a
specific purpose when making decisions' showed that one of the aims
of the study was achieved.

When the means of pre-test (3.81) and post-tests (3.15) of the intuitive
decision-making style sub-dimension are compared, it is seen that the
post-test is lower than the pre-test, and this difference is significant and
in favor of the pre-test (t=2.47). This finding shows that students who
make intuitive decisions tended to give up making decisions according
to their feelings or previous experiences during the activities. When
the pre-test and post-test of each item belonging to the intuitive
decision-making style are compared, it is seen that there was a
decrease in the post-test. In the pre-preparation activities, when
students were asked to make a decision about a topic and explain
why, they gave non-rational answers such as; 'l found it interesting'
based only on their intuition, but it is seen that students made rational
explanations and justified their ideas over time. Thus, it is seen that
students' tendency to make rational decisions rather than relying on
their intuitions when making decisions increased.

When the means of pre-test (3.73) and post-tests (3.32) of the
dependent decision-making style sub-dimension are compared, it is
seen that the post-test was lower than the pre-test and this difference
was statistically significant in favor of the pre-test (t=2.779). This finding
shows that students who made dependent decisions moved away
from the tendency to make decisions according to the guidance of
someone else in the process. When the items of the dependent
decision-making style are analyzed, it isseen that there was a decrease
in the post-test scores of each item, but the biggest decrease was in the
item; 'When | face important decisions, | would like someone to show
me the right way.' Students still care about getting the opinion of
someone else in the process, but it is thought that they also realized
the importance of evaluating the options and making decisions on their
own rather than being guided by someone else when making decisions.

It is seen that there was an increase in the post-test (2.50) of the
avoidance decision-making style sub-dimension compared to the pre-
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test (2.45), but this increase was not statistically significant, and there
was a decrease in the post-test (2.71) of the spontaneous-instantaneous
decision-making style sub-dimension compared to the pre-test (3.00).
However, this decrease was not statistically significant. Hence, it is
thought that while it is unexpected for students to be in avoidance and
spontaneous-instantaneous decision-making styles, ensuring the
adoption of argumentation elements by students improves students'
rational decision-making styles and many of them tend to think
rationally.

Individuals may use combinations of different decision-making styles
when making decisions in real life (Scott & Bruce, 1995). When making
decisions, they may consider situations such as the relevance and
importance of the issue to the individual's life. Students could have
made decisions in different styles in this study, and when the CVSLS is
analyzed, it is not stated that the students' predominant decision-
making styles are determined, while other decision-making styles are
not present in individuals. However, as previously stated, the instructions
given during the activities directed students to make rational decisions.
Given that the activities in this study have students make rational
decisions, it is thought that the development of a rational decision-
making style in students is valuable.

When the findings of the decision-making styles scale are examined, it
is seen that students mostly had rational decision-making styles, but
when students were interviewed in detail, it was seen that they may
have a tendency towards different styles. In the results of semi-
structured interviews with students, it is noteworthy that there were
students with dependent decision-making styles. In their answers, the
students stated that receiving the opinions or approvals of the
people they trusted in the decision-making process relieved them, so
they made decisions more comfortably. According to Yalin's (2021) study,
students tend to make more dependent decisions based on
consultation, which supports the findings of this study.

Recommendations

This study was conducted with seventh-grade students using activities
that addressed the decision-making skills of participants in five
different scenarios related to the topic of household waste and
recycling. By taking the study group at different grade levels and using
scenarios in different subject contexts, it can be examined whether
students' decision-making skills in socioscientific topics are affected by
grade level and subject context.

When designing educational environments, it is recommended to
create application environments that allow students to conduct
research, set up experimental setups, and perform experiments when
necessary. This will provide students with the opportunity to make
rational decisions.

Although the role of argumentation has become more prominent in

science education, research has shown that students can acquire the
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skills needed to explore the use of argumentation in science only if it is
specifically addressed in the curriculum and if an appropriate teaching
environment is prepared for the modeling method (Jiménez-
Aleixandre & Erduran, 2007). It was observed that students participated
more actively in class discussions and produced higher-quality
arguments in the process. In addition, as a result of the study, it was
seen that there was a positive and statistically significant relationship
between students' argument levels and their decision-making skills.
For this reason, it is recommended that the activities to be prepared in
subjects that require students to make decisions should be
argumentation-based while making lesson plans.

Since socioscientific topics are topics that do not have clear and definite
answers, it is recommended that the instructor should not evaluate the
students' answers as correct or incorrect during the discussion but
should evaluate whether the student has used the appropriate
argument elements for his/her claim.

During the discussion, it is important that the topic is not diverted to
different points and that time management is kept under control during
the limited lesson period. For this reason, it is recommended to pay
attention to the timing of the lesson plan to allow students to express
themselves.

Ethics Committee Permission: This research was conducted with the
permission of Pamukkale University Social and Human Sciences
Research and Publication Ethics Committee with the decision
numbered E-93803232-622.02-114406 and dated 07/10/2021.

Conflict of Interest: The authors have no conflict of interest to declare.

Author’s Contribution: OC: Designing the study and analyzing the data
CYD: Writing the introduction and method MA: Collecting the dataq,
entering the data into SPSS, obtaining research permissions HB:
Collecting data, entering into SPSS, obtaining research permissions
HRC: Collecting data, entering into SPSS, obtaining research
permissions ZG: Writing and reporting the discussion.

References
Acar, O., Turkmen, L., & Roychoudhury, A. (2010). Student difficulties in
socio- scientific argumentation and decision-making research
findings: Crossing the borders of two research lines.
International Journal of Science Education, 32 (9), 1191-1206.

Aktamis, H., & Higde, E. (2017). What is argumentation? In H. Aktamis
(Ed.), Argumentation in Science Education with Sample Activities
(Ist edition, pp. 7-29). Ani Publishing.

BlyUkozturk, S, Kilic Cakmak, E, Akgun, O. E, Karadeniz, S. & Demirel,
F. (2008). Scientific research methods. Pegem Akademi.

Chirstenson, N., & Chang Rundgren, S-N. (2014). A framework for
410



PUIJE, 61, 389-413 [2024] https://doi.org/10.9779/pauefd.1435514

teachers' assessment of socio-scientific argumentation: an
example using the GMO issue, Journal of Biological Education, 49
(2),1-9.

Creswell, 3. W. (2003). Research design: Qualitative, quantitative, and
mixed methods approaches. Sage.

Capkinoglu, E. (2015). Examining the quality of 7th grade students'
argumentations on local socioscientific topics and the factors
they consider while making decisions. Unpublished doctoral
dissertation. Hacettepe University Institute of Educational
Sciences, Ankara.

Driver, R, Newton, P., & Osborne, J. (1998). Establishing the norms of
scientific argumentation in classrooms. John Wiley & Sons, Inc.,84,
287-312.

Eggert, S, & Bogeholz, S. (2009). Students' use of decision-making
strategies with regard to socioscientific topics: an application of
the rasch partial credit model. Wiley Periodicals, Inter Science
Education 94, 230- 258.

Creene, J. C, Caracelli, V. J, & Graham, W. F. (1989). Toward a
conceptual framework for mixed-method evaluation designs.
Educational Evaluation and Policy Analysis, 11(3), 255-27 4.

Jimenez-Aleixandre, M. P., & Erduran, S. (2007). Argumentation in
science education: an overview. In S. Erduran & M. P. Jimenez-
Aleixandre (Eds.) Argumentation in Science Education from
Classroom-Based Research (Ist ed., pp.3-29). Springer
Science+Business Media.

Kishfe, R. (2012). Nature of science and decision-making. International
Journal of Science Education, 34(1), 67-100.

Kolsto, S. D. (2001). Scientific literacy for citizenship: Tools for dealing with
the science dimension of controversial socioscientific topics.
Science Education, 85(3), 291-310.

Nuangchalerm, P. (2010). Engaging students to perceive nature of
science through socioscientific topics-based instruction.
European Journal of Social Sciences 13(1), 34-37.

Osborne, J, Erduran, S, & Simon, S. (2004). Enhancing the quality of
argumentation in school science. Journal of Research in Science
Teaching, 41(10), 994-1020.

Patronis, T. Potari, D. & Spiliotopoulou V. (1999). Students'
argumentation in decision-making on a socio-scientific issue:
implications for teaching. International Journal of Science
Education, 21(7), 745-754.

Ratcliffe, M., & Grace M. (2003). Science education for citizenship
teaching socioscientific topics. Open University Press.
4M



PUIJE, 61, 389-413 [2024] https://doi.org/10.9779/pauefd.1435514

Sadler, T. D. (2004). Informal reasoning regarding socioscientific topics:
A critical review of research. Wiley Inter Science, 4I1(5), 513-536.
http://doi: 10.1002/tea.20009

Sadler, T. D. (2011). Situating socio-scientific topics in classrooms as a
means of achieving goals of science education. In T. D. Sadler
(Ed.), In Socio- scientific topics in the classroom. Teaching,
learning and research. (pp.1-11). Springer Science+Business Media.

Sadler, T., & Zeidler D. L. (2005). Patterns of informal reasoning in the
context of socioscientific decision-making. Journal of Research in
Science Teaching, 42(1), 112-138.

Scott, S. G, & Bruce, R. A. (1995). Decision making style, the development
and of a new measure. Educational and psychology
measurement, 55(5), 818- 831.

Tashakkori, A, & Creswell, 3. W. (2007). Exploring the nature of research
guestions in mixed methods research. Journal of Mixed Methods
Research, 1(3), 207-211.

Tasdelen, A. (2002). Decision making styles of teacher candidates
according to different psycho social variables. Unpublished
doctoral dissertation. Dokuz Eylul University Institute of
Educational Sciences, lzmir.

Topcu, M. S. (2017). Socioscientific topics and teaching. Ankara: Pegem
Akademi.

Topcu, M. S, & Atabey, N. (2017). The effect of field trips with
socioscientific subject content on argumentation qualities of
elementary school students. Bartin University Journal of Faculty
of Education, 6(1), 68-84.

Torun, F. (2015). The level of relationship between argumentation-based
teaching and decision-making skills in social studies course.
Unpublished doctoral dissertation. Gazi University Institute of
Educational Sciences, Ankara.

Trend, R. (2009). Commentary: Fostering students' argumentation
skills in geoscience education. Journal of Geoscience
Education,57(4), 224-232.

Yalin, F. A. (2021). Decision-making skKills in social studies: examining
the decision-making skills of seventh grade students.
Unpublished doctoral dissertation. Gazi University Institute of
Educational Sciences, Ankara.

Zeidler, D. L., & Nichols, B. H. (2009). Socioscientific Topics: Theory and Practice.
Journal of Elementary Science Education, 21(2), 49-58.

412



PUIJE, 61, 389-413 [2024] https://doi.org/10.9779/pauefd.1435514

Zeidler, D. L, & Sadler, T. D. (2011). An inclusive view of scientific literacy.
In Linder, C, Ostman, L, Roberts, D. A, Wickman, P.-O., Ericksen,
G, & MacKinnon, A. Exploring the Landscape of Scientific Literacy.
(pp. 176-192). Taylor & Francis.

413



