KEFAD

http://kefad.ahievran.edu.tr

KEFAD Cilt 22, Say1 2, Agustos, 2021

Ahi Evran Universitesi
Kirsehir Egitim Fakiiltesi Dergisi

ISSN: 2147 - 1037

The Effect Of Argumentation Based Teaching Approach Used In
Science Labs On Academic Achievements, Inquiry Learning Skills

And Creativity Of The Students

Kiibra Karacali
Mustafa Ozkan

Article Information

Abstract

@ CrossMark

DOI: 10.29299/kefad 856868

Received: ~ 08.01.2021
Revised: 02.03.2021
Accepted:  03.05.2021
Keywords:

Argumentation Based Teaching,
Inquiry Skills,

Creativity,

Science Academic Success

In this study, it was investigated whether there’s a significant difference between the
inquiry learning skills, creative thinking and academic success of the students in
experimental group implemented argumentation based teaching approach and control
group implemented available teaching program. The study group was formed with 40
students from the 7th grade classes in a secondary school that’s sited in the Eskisehir, in
2018-2019 academic year. ‘Scientific Creativity Test’ developed by Hu and Adey (2002)
and ‘Inquiry Learning Skills Perception Test’ developed by Balim and Tagkoyan (2007)
were used in the research. It was also aimed to identify the academic success of the
students with ‘Academic Achievement Test” developed, analyzed by the researcher and
it was carried out with 119 students. In order to compare pretest scores of the groups,
ANCOVA was used to identify the difference between independent samples t test and
pre-test scores of the groups in the study. Through this research, it's concluded that the
method implemented on experimental group’s a moderate-level impact on the students’
academic success but has a high-level impact on their scientific creativity. Whereas, it
can said that different teaching approaches used in the groups’ve no effect on the
students’ inquiry learning skills.
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Bu ¢alismada, argiimantasyon odakli gretimin uygulandigi deney grubu ile mevcut
Ogretim programimin uygulandigi kontrol grubu Ogrencilerinin sorgulayici 6grenme
becerileri, yaratici diisiinme ve akademik basarilarinda anlamli bir degisiklik olup olmadig1
incelenmistir. Arastirmada ©On test-son test kontrol gruplu yari deneysel yontem
kullanilmustir. Calisma fen bilimleri dersinin “Saf Madde ve Karigimlar, Isigin Madde ile
Etkilesimi, Elektrik Devreleri” {initelerinde yapilmis olup bir egitim-6gretim donemi
stirmiistiir. Calisma grubunu 2018-2019 egitim-6gretim yil1 Eskisehir ili merkez ilgesinde
bulunan bir ortaokulun 7. smifinda &grenim goren toplam 40 &grenci olusturmustur.

Aragtirmada Hu ve Adey (2002) tarafindan gelistirilen "Bilimsel Yaraticilik Olgegl ve Balim
ve Tagkoyan (2007) tarafindan gelistirilen "Sorgulayict Ogrenme Becerileri Algisi1 Olgegi"
kullanilmustir. Bununla birlikte aragtirmaci tarafindan hazirlanan, pilot uygulamasi 119
Ogrenciyle gerceklestirilen ve madde analizi tamamlanan "Akademik Basar1 Testi" ile
ogrencilerin akademik basarilarin belirlemek amaglanmistir. Arastirmada gruplara ait 6n
test puanlarinin karsilagtirilmas: amaciyla bagimsiz gruplar t testi ve gruplarin 6n ve son
test puanlar arasindaki farkliigin tespiti amaciyla ise ANCOVA kullanilmistir. Arastirma
sonucunda, deney grubunda uygulanan yontemin &grencilerin akademik basarilar
iizerinde orta diizeyde ve bilimsel yaraticiliklar {izerinde ise yiiksek diizeyde bir etkiye
sahip oldugu goriilmektedir. Ancak gruplarda kullarulan farkli &gretim yaklasimlarinin
ogrencilerin sorgulayici 6grenme becerilerini etkilemedigi sdylenebilir.
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Giris

Cagimizda hizla gelisen bilim; bilginin, becerinin ve dolayisiyla teknolojinin gelisimini
saglamistir. Bu siire¢ bilim ve teknolojinin gelisimine uyum saglayabilen bireylerin yetistirilmesi
gerekliligini ortaya cikarmistir. Ezbere bilgi 0grenen birey yerine diisiinen, sorgulayan, arastiran,
olaylara farkli yonlerden bakan, yaratic1 ve elestirel diisiinme becerilerine sahip bireyler yetistirmek
egitim kademelerinde oncelikli ama¢ olmustur. Bu amag¢ tiim egitim kademelerinde hazirlanan
O0gretim programlarmin diisiinme becerilerini kazandirmaya yonelik olmasim1 da zorunluluk haline
getirmektedir (Akbiyik, 2002; Akbiyik ve Seferoglu, 2006). Fen bilimleri dersinde; 6grencilerin
yasamini kolaylastiracak, ¢esitli problem ya da ¢oziilmesi sikintili olaylarla karsilastiklarinda dogru ve
hizli bicimde gerekli kararlar1 alabilmelerini saglayacak ortamlardan biri de argiimantasyon
ortamidir. Argiimantasyon bir konu hakkindaki bir goriisii hakli ya da haksiz ¢ikarma, basitce goriisii
desteklemek veya ciiriitmek degildir. Argiimantasyon analitik bir bakis agisini ortaya koyma yoludur.
Bakis agisini dinleyici tarafindan kabul edilebilirligini arttirma ya da azaltma siirecidir (Van Eemeren,

F. H. ve Houtlosser, P., 1996).

2013 yili fen bilimleri programi incelendiginde; iilkemizde ilk kez argiimantasyon bir
ogrenme-6gretme yontemi olarak yer almistir. Ayrica programda, arastirma ve sorgulamaya dayali
O0grenmenin sadece “kesfetme ve deney” olarak degil, “aciklama ve argiiman olusturma” siireci olarak

da ele alinmasi gerektigi belirtilmistir (MEB, 2013).
Fen Bilimleri Ogretiminde Argiimantasyonun Kullanim1

Modernlesen diinyada her alanda goriilen gelismeler egitim alaninda da goriilmektedir. Bu
gelismeler, geleneksel Ogretim yaklasimlarinin etkisinin azalmasi sonucunu ortaya c¢ikarmustir.
Geleneksel anlayistan farkli olarak, ogrenciler pasif durumda egitim goren degil aktif olarak egitim

siirecine katilan bireyler haline gelmislerdir.

Ulkemizde de bu yonde gelismeler goriilmektedir. 2018 fen bilimleri dersi 6gretim
programinda bilimsel siire¢ ve yasam becerilerinin yani sira yenilik¢i (innovative) ve girisimci
diisiinme becerileri 6ne ¢ikmistir. Programda Ogrencilerden, {iriin gelistirme asamasinda deneme
yapmalari, bu denemeler sonucunda elde ettikleri nitel ve nicel verileri, gozlemleri kaydetmeleri ve
grafik okuma veya olusturma becerileri ile degerlendirmeleri beklenmektedir. Ayrica grencilerin
fikirlerini rahatca ifade edebilmeleri, diisiincelerini farkli gerekcelerle destekleyebilmeleri ve
arkadaslarinin iddialarimi ¢iiriitmek amaciyla karsit argiimanlar gelistirilmesine imkan taniyan
firsatlarin  6grencilere sunulmasi beklenmektedir. Bu nedenle derslerde kullanilacak yontem ve
teknikler olduk¢a 6nem kazanmustir (MEB, 2018). Bu dogrultuda alternatif 6gretim tekniklerinden
arglimantasyon odakli O0gretim yaklasiminin Ogretme siirecinde Oncelikli bir konum kazandig:

goriilmektedir.
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Fen egitiminde laboratuvar uygulamalari merkezi bir role sahiptir. Fen egitimcileri, bilimin
dogasinin anlasilmasi, kavramsal anlayisin gelisimi, arastirma yapma, problem ¢6zme, el becerilerinin
ve iletisim becerilerinin gelisimi agisindan laboratuvar uygulamalarinin 6nemli bir yere sahip
oldugunu vurgulamaktadirlar (Hofstein, Mamlok-Naaman ve Barnet, 2012). Ayrica laboratuvar
uygulamalarmin anlaml 6grenmenin gergeklestirilmesi agisindan oldukga énemli oldugu soylenebilir
(Tobin, 1990). Argilimantasyon odakli &gretim yaklasiminda, kavramsal ve epistemik amagclarin
koordinasyonu ve 0grencilerin yaraticilik ve muhakeme etmeye yonlendirilmesi hedeflenmektedir

(Osborne, Erduran ve Simon, 2004).

Laboratuvarda arastirma sorgulamaya dayali bilimsel yaraticilik becerisinin gelistirilmesinde
uygulanan 6gretim yontemlerinden biri de argiimantasyon odakli dgretim yaklasimidir. Karsilik
iddialarin savunuldugu ve bu iddialarin veriler, gerekgeler, destekleyiciler ve ciiriitmeler ile
zenginlestirildigi bu ortamlarin laboratuvar yaklasimmi daha dinamik hale getirdigi
diisiiniilmektedir. Dolayisiyla dinamik bir 6grenme siireci iceren argiimantasyon odakli 6gretime
dayali laboratuvarlarin bireylerin bilimsel yaraticiiklarini gelistirebilecegi ongoriilmektedir. Gerek
argiimantasyon odakli 6gretimin amaci gerekse laboratuvar uygulamalarinin 6grencilere sagladig:
imkanlar dikkate alindiginda argiimantasyon odakli 6gretim yaklasiminin laboratuvar ortaminda
gerceklestirilmesinin daha uygun olacag: diistiniilebilir. Argiimantasyon odakli 6gretim yaklasiminin
sorgulayict 0grenme (Kiigiik, 2012; Nazli, 2019; Ugar, 2018; Yildirim, 2018) ve yaraticilik becerilerine
(Kiigtik Demir, 2014; Tiimay ve Koseoglu, 2010; Ugar, 2018) onemli Olciide katki sagladig: da goz
oniine almirsa, siire¢ sonunda yaklasimin sorgulayici 6grenme becerilerine ve yaratici diisiinmeye

etkisi de incelenecektir.
Bilimsel Yaraticilik ve Sorgulayici Ogrenme Becerileri

Yaraticiik hem bir siire¢ hem de bu siirecin sonunda ortaya 6zgiin bir iiriin koymadir.
Yaratic1 diisiinmede islem basamaklari, iizerinde galisilacak sorunun yapisina gore degisebilmekle
birlikte; sorunun farkina varma ve onu simirlama, ¢oziim icin hipotezler kurma, sinama, sonucu
bulma, kabul, reddetme ya da degistirme olarak ele alinabilmektedir (Aktamis ve Ergin, 2007). Fen
bilimleri egitimi, dogada gergeklesen olaylar1 anlama ve insan ihtiyacindan ortaya ¢ikan {iriinleri elde
edebilme agisindan Onemli bir yere sahiptir. Toplumlarin ilerlemesini saglayacak yenilik ve
gelismeler, ihtiya¢ dahilinde f{iretilen {irlinler ve ¢oziilen problemler, yaraticilik gerektiren
durumlardir. Bireylerin yaraticiligini gelistirmek etkili bir fen egitimiyle miimkiindiir. Yaraticiligini
kullanan bireyler, aldiklar: fen egitimini iglevsel hale getirebilirler. Boylece bilimsel bilgiler kitaplarda
bilgi y1gin1 olusturmak yerine, degerli bir iirtiniin ortaya ¢ikmasina imkan verecektir (Aktamis ve

Ergin, 2006).

Sorgulamaya dayali 6grenme sorular sorarak, arastirarak ve bilgileri analiz ederek 6grenme
ve verileri yararl bilgilere doniistiirme siireci olarak tamimlanmaktadir (Duban, 2008). Sorgulayic

O0grenme becerileri gelismis 6grenciler kesfetmek i¢in materyal, olay ve nesneleri bir araya getirebilir,
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igbirlikli gruplar halinde c¢alisarak fikirleri paylasip bilgileri birlikte yapilandirabilir, sorular
olusturabilir, arastirma yoluyla elde edilebilecek cevaplar {izerinde derinlemesine diisiinebilir,
gozlemlerinin olas1 agiklamalarini sunabilir, sorgulama yaparak cevaplanabilecek sorular veya uygun
agiklamalar arkasindaki fikirleri Onerebilir, arastirmalari planlayabilir ve yiiriitebilir, gozlemler
yapabilir, notlar alabilir, sonuglart uygun bir yolla kaydedebilir ve test edilen fikirler veya sorularla
ilgili sonuglar arasinda baglant1 kurabilir. Tiim bu eylemler ayn1 zamanda 6grencilerin sorgulamaya
dayali 6grenmedeki rollerini de yansitmaktadir (Taskoyan, 2008). Sorgulamaya dayali 6grenmenin

yaraticiligin gelistirilmesi ve ortaya ¢ikarilmasinda onemli bir etken oldugu ifade edilebilmektedir.

Bilimsel yaraticilik ile ilgili tanimlar incelendiginde bilimsel yaraticilik ile sorgulayici 6grenme
becerilerinin birbirleri ile oldukga iligkili oldugu goriilebilmektedir. Bu agidan arastirma ve
sorgulamaya dayali olarak gelistirilmis argiimantasyon odakli laboratuvar yaklasiminin bireylerin
bilimsel yaraticilik ve sorgulayici 6grenme becerileri {izerinde oldukca Onemli etkileri oldugu
diisiiniilmektedir. Bu sebepledir ki; bilimsel yaraticilk ve sorgulayici Ogrenme becerilerinin
gelisiminde cevresel etkenlerin ve dolayisiyla egitim cevresinin onemli oldugu diisiinildiigiinde;
arastirma sorgulamaya dayali 6grenme ile gelistirilmis laboratuvar yaklasimlarimin, oldukca farklh
bakis acilarinin geligebilecegi donanimli 6grenme siirecleri ve ortamlar1 icermesi gerektigi

distntilmektedir.
Arastirmanin 6nemi ve amaci

Alan yazin calismalar incelendiginde, argiimantasyon yonteminin genel olarak 6grencilerin
drettigi argiimanlarin kalitesiyle ilgili durum tespitlerine (Knight, 2015; Maloney ve Simon, 2006;
Shemwel ve Furtak, 2010; Untereiner, 2013), yontem ve tekniklerin argiimantasyon becerilerine (Chin
ve Teou, 2009; Naylor, S., Keogh, B. ve Downing, B. 2007), fen dersine yonelik tutumlara (Apaydin, Z.,
Kandemir M. A. ve Ozyiirek, C.), grenme ve akademik basariya (Berland ve Reiser, 2009; Emig, B. R.,
Mcdonald, S., Zembal-Saul, C. ve Strauss, S. G., 2014; Garcia Mila, M., Gilabert, S., Erduran, S., ve
Felton, M.; Grimberg ve Hand, 2003; Hand, Wallace ve Yang 2004; Nielsen, 2012; Oz, 2020; Yaman,
2019; Yiiksel, 2019) ve ogrencilerin elestirel diisiinme becerilerine (Aktamis ve Atmaca 2016; Antiliou,
2012; Ecevit 2018; Tiimay ve Koseoglu 2011) etkisi gibi amaglar1 kapsamaktadir. Gerek ulusal gerekse
uluslararas1 alanda yapilan calismalarda argiimantasyon yonteminin akademik basariyla birlikte
sorgulayici 6grenme becerileri ve yaratici diistinme gibi tist diizey diisiinme becerilerine etkisiyle ilgili
yapilmis az sayida calismaya rastlanilmistir. Bu durum goéz Oniine alindiginda, bu calismanin

literatiire saglayacag1 katkisinin 6nemli oldugu diistiniilmektedir.

Ayrica yapilan ¢alismalarda argiimantasyon yontemi, "Maddenin Degisimi ve Taninmasi,
Elektrik, Atom Modelleri, Canlilar ve Ekosistem, Kimyasal Reaksiyonlar, Bilimin Dogasi, Giines
Sistemi ve Otesi: Uzay Bilmecesi" gibi pek ¢ok iinitede kullanilmustir. Alan yazin dikkate alindiginda

bir¢ok ¢alismada argiimantasyon yonteminin tek bir {inite cercevesinde kullanildig1 goriilmektedir.
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Bu calismada ise, ii¢ farkl {inite birlikte ele almus ve bir déonem boyunca argiimantasyon yontemi

uygulanmistir. Bu bakimdan yapilan ¢alismanin alan yazindaki eksikligi giderecegi diistiniilmektedir.

Arastirma problemi, ortaokul 7.simnif fen bilimleri dersi kapsaminda yer alan laboratuvar
uygulamalarmin argiimantasyon odakli olarak uygulandigi deney grubu oOgrencileri ile mevcut
Ogretim programinin uygulandig1 kontrol grubu 6grencileri arasinda sorgulayici 6grenme becerileri,
bilimsel yaraticihk diizeyleri ve akademik basarilar1 bakimindan anlamli bir degisiklik olup

olmadigini incelemektir. Bu baglamda asagidaki arastirma alt problemlerine yanitlar aranmistur.

1- Deney ve kontrol grubu dgrencilerinin Bilimsel Yaraticilik Olgegi on test puanlar1 kontrol

altina alindiginda, son test puanlar: arasinda istatistiksel olarak anlamli farklilik var midir?

o Deney ve kontrol grubundaki 6grencilerin bilimsel yaraticihigin orijinallik alt puanlar:

arasinda anlaml bir fark var midir?

o Deney ve kontrol grubundaki 6grencilerin bilimsel yaraticiigin esneklik alt puanlar1

arasinda anlamli bir fark var midir?

o Deney ve kontrol grubundaki 6grencilerin bilimsel yaraticithgin akicilik alt puanlar

arasinda anlamli bir fark var midir?

2- Deney ve kontrol grubu dgrencilerinin Sorgulayict Ogrenme Becerileri Algisi Olgegi 6n test
puanlar1 kontrol altina alindiginda, son test puanlari arasinda istatistiksel olarak anlamli

farklilik var midir?

o Deney ve kontrol grubundaki ogrencilerin olumlu algilar1 alt puanlar1 arasinda

anlamli bir fark var midir?

o Deney ve kontrol grubundaki 6grencilerin olumsuz algilar1 alt puanlari arasinda

anlaml bir fark var midir?

o Deney ve kontrol grubundaki &grencilerin dogrulugunu sorgulama algilar: alt

puanlari arasinda anlamli bir fark var midir?

3- Deney ve kontrol grubu o6grencilerinin Akademik Basari Testi 6n test puanlari kontrol

altina alindiginda, son test puanlari arasinda istatistiksel olarak anlamli farklilik var midir?
Yontem
Arastirmanin Modeli

Calismada argiimantasyon odakli 6gretimin o6grencilerin bilimsel yaraticiik diizeylerine,
sorgulayict 0grenme becerilerine ve akademik basarilarina etkisini belirlemek amaciyla deneysel
arastirmadan yararlanilmistir. Arastirmanin deseni olarak “6n test-son test kontrol gruplu yar

deneysel desen” tercih edilmistir. Daha 6nceden olusturulmus gruplardan birinin deney digerinin
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kontrol grubu olmasma rastgele karar verilen aragtirmalarda yar1 deneysel yontem tercih

edilmektedir.

Deneysel arastirma bilimsel yontemler icinde neden-sonug kestirimi agisindan en kesin
sonuglarin elde edildigi arastirma desenidir. Ciinkii arastirmaci karsilastirilabilir islemler uygular ve
daha sonra onlarin etkilerini inceler, bu tiir bir arastirmanin sonuglarinin arastirmaciy: en kesin

yorumlara gotiirmesi beklenir (Biiyiikoztiirk, Kilig-Cakmak, Akgiin, Karadeniz ve Demirel, 2009).
Calisma Grubu

Arastirmanin calisma grubunu 2018-2019 egitim Ogretim yilinda Eskisehir'de bir devlet
okulunda 06grenim goren, farkli sosyoekonomik ve kiiltiirel ¢evreden gelen 7. smif Ogrencileri
olusturmaktadir. Fen Bilimleri 6gretmeni olan arastirmacinin, dersine girdigi bes farkh 7. Smif subesi
arasindan fen bilimleri basar1 notlar1 ve genel basar1 notlar1 agisindan esdeger olan subelerden biri
kontrol, digeri de deney grubu olarak rastgele belirlenmistir. Ogrencilerden 20’si kontrol grubunda,
20’si ise deney grubunda yer almaktadir. Arastirmaya katilacak 6grencilerin belli 6zellikler a¢isindan
esdeger olup olmadigini belirleme amaciyla, uygulama oncesinde kontrol ve deney grubundaki
ogrencilere Akademik Basari Testi, Bilimsel Yaraticilik Olgegi ve Sorgulayici Ogrenme Becerileri

Algist Olgegi 6n test olarak uygulanmis ve analiz edilmistir.
Veri Toplama Araglan

Calisma kapsaminda belirlenen alt problemlerin arastirilmas: igin kullanulan veri toplama
araglari; Bilimsel Yaraticihik Olgegi, Sorgulayict Ogrenme Becerileri Algist Olgegi, Akademik Basari

Testi ve 6grencilerin etkinlik kagitlaridir.

Bilimsel yaraticilik dlcegi: Bilimsel yaraticilik lgegi, Hu ve Adey (2002) tarafindan gelistirilmis ve
2008 yilinda Kadayifc tarafindan Tiirkge'ye uyarlanmistir. Hu ve Adey (2002) tarafindan gelistirilen
testin giivenirlik katsayist 0.89 olarak, Kadayif¢t (2008) tarafindan uyarlanan testin giivenirlik
katsayis1 da 0.73 olarak hesaplanmistir. Bu calisma igin giivenirlik analizi yapilmis ve 0Olgegin
guvenirlik degeri 0.711 olarak bulunmustur. Ayrica arastirmacilar bu oOlgegin madde toplam
korelasyonlarmi 0.37 ile 0.74 arasinda bulmuslardir. Olgekte yer alan maddelerin kisileri ne kadar
ayirt ettigini incelemek amaciyla bilimsel yaraticilik 6lgegi maddelerinin {ist %27 ile alt %27
gruplarinin puanlar arasindaki farkin anlamlhiligina bakilmistir. Kapsam gegerligi icinde de incelenen
yliz-goriiniis gegerliliginin saglanabilmesi amaciyla 6gretim {iyesi, aragshrma gorevlisi ve doktorasini
yapan fen bilgisi 6gretmenine gosterilerek uzman goriisiinden gegirilen 6l¢ek uygulamaya hazir hale
getirilmistir. Sonugcta, Slglimleri gecerli ve giivenilir olan, bilimsel yaraticii1 belirlemeye yonelik
yapilacak caligmalara degerlendirme Olgiitii saglayacagr diisiiniilen Tiirk¢e Bilimsel Yaraticilik
Olcegini elde etmislerdir. Acik uglu yedi sorudan olusan bu test, bilimsel yaraticilik yapr modelinin
ana boyutlar1 olan siirecin (hayal etme, diistinme), karakterin (akicilik, esneklik, 6zgiinliik) ve iiriiniin

(teknik {irlin, fen bilgisi, fen olgusu, fen problemi) tiim alt boyutlarini 6l¢gmektedir. Akicilik; ¢ok
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sayida fikir iiretebilmeyi, esneklik; ayn1 uyarici ile degisik fikirler {iretebilmeyi; orijinallik ise yeni ve

az rastlanilan fikirler tiretebilmeyi igermektedir (Torrance ve Goff, 1989).

Sorgulayici Ogrenme becerileri algis1 Olcegi: Arastirmada Ogrencilerin, bilimsel sorgulama
becerisindeki alg1 degisimini, 6l¢gmek icin fene yonelik sorgulayict 6grenme becerileri algis1 Slgegi
kullanilmistir. Arastirmada kullanilan ©6lgek, Balim ve Taskoyan (2007) tarafindan ilkdgretim
Ogrencileri i¢in gelistirilmistir. Taskoyan (2008) tarafindan, giivenirlik analizleri ve madde analizleri
gerceklestirilmistir. Olgegin ilk hali 44 son hali ise 22 algi maddesinden olugsmaktadir ve alfa
glivenirligi 0.84 olarak tespit edilmistir. Arastirmacilar tarafindan olgegi olusturan faktorler olumsuz
algi maddeleri (2., 6., 10., 12,, 14., 17.), olumlu alg1 maddeleri (3.,4., 8., 9., 15, 16., 19., 20., 21.) ve
dogrulugunu sorgulama alg1 maddeleri (1., 5., 7., 11., 13., 18., 22.) olarak belirlenmistir. Bu ¢alisma
kapsaminda 6l¢egin yap1 gegerliligi dogrulayici faktor analizi ile AMOS programinda belirlenmistir.
Taskoyan (2008) tarafindan 3 boyutlu olarak uyarlanan sorgulayici 6grenme becerileri algis1 dlgeginin
dogrulayic1 faktér analizi sonucu elde edilen uyum indis degerleri PCMIN/df=1.771 (p<0.05),
CFI=0.611, NFI=0.429, RMSEA=0.099 olarak go6zlemlenmistir. Olgege ait faktorlerin sirasiyla alfa
gtivenirlikleri 0.73, 0.67 ve 0.71’dir (Balim ve Taskoyan, 2008). Bu calisma icin giivenirlik analizi

yapilmus ve 6lgegin giivenirlik degerleri Tablo 1' de verilmistir.

Tablo 1. Fen'e yonelik sorgulayict 6grenme becerileri algist dlceginin ve alt boyutlarimin giivenirlik degerleri

Faktorler Cronbach alfa degeri
Olumlu Algilar 0.790
Olumsuz Algilar 0.677
Dogrulugunu Sorgulama Algilar 0.702

Olgek 5'1i likert tipinde olup, dlgekteki olumlu maddeler icin “Tamamen Katiliyorum (5)”,
“Katiliyorum (4)”, “Kararsizim (3)”, “Katilmiyorum (2)” ve “Hi¢ Katilmiyorum (1)” segenekleri
sirastyla 5'ten 1’e dogru puanlanirken, olumsuz maddeler ise ters gevrilerek 1’den 5’e dogru,
puanlanmistir. Olgekten, en yiiksek 110 puan; en diisiik ise 22 puan alinmaktadir. Bu aragtirmada,
Tagkoyan (2008) tarafindan olusturulan Olgek, uygulama Oncesi ve sonrasinda (6n test-son test)

ogrencilere uygulanmustur.

Akademik basar testi: Akademik Basar1 Testi, 7. sinif 6grencilerinin “Saf Madde ve Karigimlar, Isigin
Madde ile Etkilesimi, Elektrik Devreleri” {initelerindeki akademik basarilarini belirleme amaciyla
farkli kaynaklarda kullanilan ¢oktan se¢meli sorular derlenerek olusturulmustur. Bu kapsamda ilk
olarak 7. smif Fen Bilimleri 6gretim programinda “Saf Madde ve Karigimlar, Isifin Madde ile
Etkilesimi, Elektrik Devreleri” {initeleri i¢in yazilan kazanimlar incelenmistir. Bu kazanimlar
dogrultusunda ilgili literatiirde ve gesitli yardimci kaynaklarda yer alan sorulardan derleme yapilarak
bir madde havuzu olusturulmus ve 30 adet ¢oktan se¢meli soru hazirlanmistir. Kapsam gecerligi icin
belirtke tablosu hazirlanmis ve uzman goriigleri alinmistir. Testin pilot uygulamas: yenilenen Fen
Bilimleri Dersi Ogretim Programi dogrultusunda “Saf Madde ve Karigimlar, Isigin Madde ile

Etkilesimi, Elektrik Devreleri” iinitelerini 6grenen 119 6grenciyle gerceklestirilmis ve madde analizi
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yapilmustir. On uygulama sonucu Ogrencilerin verdikleri cevaplara gore olusturulan testin aritmetik
ortalamas1 11.07, standart sapmasi 4.26, modu 14 ve ortanca 11 olarak bulunmustur. Testin pilot
uygulamasinda sonra SPSS programi kullanilarak testin madde analizi gergeklestirilmis ve madde test

korelasyonu 0.20'nin altinda oldugu tespit edilen 10 sorunun testten ¢ikarilmasina karar verilmistir.

20 maddeden olusan Akademik Basari Testi'nin KR-20 degeri 0.789 olarak hesaplanmustir.
Gelistirilen testin giivenirlik katsayis1 0.70'in {istiinde bir deger oldugu icin arastirmada
kullanilabilecek diizeyde giivenirlige sahip olduguna karar verilmistir. Ayrica bir katilimcinin testten
alabilecegi en yiiksek puan 20, en diisiik puan ise 0 olarak belirlenmistir. Testin kapsam gegerligi igin
belirtke tablosu hazirlanmis ve MEB 7. Siuif “Saf Madde ve Karisimlar, Isigin Madde ile Etkilesimi,
Elektrik Devreleri” iinitelerinin kazanimlari testteki her bir maddenin hangi kazanimlara karsilik

geldigi uzmanlardan goriis alinarak tespit edilmistir.
Uygulama Siireci

Hazirlanan programin asil uygulamasin yapilabilmesi igin gerekli izinler alinmustir.
Arastirmada kullanilan ders plam icin MEB fen bilimleri mevcut 6gretim programi incelenmis ve
Ogretim programinda yer alan 6rnek ders plani asamalarina gore arastirma kapsamina uygun ders
planlar1 hazirlanmistir. Calismada yer alan etkinlikler ve materyaller, MEB tarafindan 6ngoriilen fen
bilimleri dersi 6gretim programi “Saf Madde ve Karisimlar, Isigin Madde ile Etkilesimi, Elektrik
Devreleri” iinitelerinde yer alan konu bagliklar1 esas alinarak hazirlanmistir. Deney ve kontrol
gruplarina Akademik Basari Testi, “Bilimsel Yaraticilik Olgegi” ve " Sorgulayict Ogrenme Becerileri
Algist Olgegi" 6n test olarak uygulanmistir. Kontrol grubunda ise dersler, MEB Yayinlari tarafindan
basilan ve ogrencilere verilen ders kitabindaki etkinliklerden faydalanilarak islenmistir. Var olan
etkinliklerde ise deneyin adi, amaci, malzemeleri, yapilis1 adim adim verilmekte, sonucuna iliskin
sorular sorulmaktadir. Bununla birlikte etkinliklerin genellikle konunun anlatiminin ardindan gosteri
amacli 0gretmen merkezli yapildig1 sOylenebilir. Bu baglamda etkinlik ve deneylerin arastirma
siirecine yoneltmekten ziyade bilginin kanitlanmasina yo6nelik oldugu ifade edilebilir. Ayrica kontrol
grubundaki derslerde Ogrencilere soz hakki taninmasi ragmen 6gretmen agirlikli oldugu ve konu

anlatimina daha fazla yer verildigi sdylenebilir.

Deney grubunda programda oOngoriilen etkinliklere ek olarak arastirmaci tarafindan
“Toulmin’in Argiimantasyon Modeli” esas alinarak gelistirilen ¢alisma yapraklar: kullanilmistir. Alan
yazindaki argiimantasyon odakli yaklasim temelli arastirmalardaki ¢alisma yapraklari incelenmis;
ardindan ogretim sirasinda kullarilacak dordii "Karikatiirlerle Yarisan Teoriler", {icii "Hikayelerle
Yarisan Teoriler", dordii "Tahmin Et-Gozle-Acikla" ve iicii "Ifadeler Tablosu" stratejilerine dayali
olmak {iizere toplam ondért etkinlik hazirlanmistir. Fen Bilimleri Ogretim programlar1 incelenerek
argtimantasyon odakli yaklasim etkinliklerinin ilgili kazanimlarla nasil iliskilendirildigi etkinlik
yapraklarmin ilk sayfasinda belirtilmistir. Deney grubu 6grencilerine iki ders saati siiresince dersin

islenisi hakkinda bilgi verilmistir ve kisaca argiimantasyon odakli yaklasimdan bahsedilmistir. Ornek
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bir argiimantasyon odakli yaklasim etkinligi tanitilmis, bilimsel siire¢ becerilerinden deneysel
beceriler hakkinda bilgi verilmistir. Ogrencilere ders siirecinde grupca c¢alisacaklar: belirtilmis; grup
igerisinde iletisim kurmanin, fikirlerini 6zgiirce grup arkadaslariyla paylasmanin, isbirligi yapmanin
onemli olduguna deginilmistir. Etkinliklerdeki tasarimlar daha Onceden arastirmaci tarafindan
denenmis, gerekli olabilecek malzemeler belirlenmis ve temin edilmistir. Ogrencilerden etkinlik
kagidint incelemeleri, calisma kagidinda yer alan iddialar {izerinde diisiinmeleri, tartismalari,
gruplardan iddialara katilip/katilmadiklarini belirtmeleri ve tahminlerinin dogruluguna iliskin
gerekce sunarak ilgili alanlar1 tamamlamalar1 beklenmektedir. Ayrica gruplardan iddialarmi ve
gerekgelerini tiim smifa sunmalar1 ve Ogrencilere, arkadaslarmmin sundugu delillere karsi neler
soylemek istedikleri sorularak argiimantasyon ortami olusturmalari istenmektedir. Ogrencilerden
tahminlerinin dogruluguna iliskin sunduklar1 gerekgelerini kanitlamak ya da ciiriitmek icin etkinligi
yapmalari, etkinligi tamamladiktan sonra gozlemlerini degerlendirmeleri ve ardindan deney sonucu
ile iddialarmin uyum saglayip saglamadigna iliskin boliimii nedenleri ile birlikte agiklamalar:

beklenmektedir.

Deney ve kontrol grubundaki etkinlik ve uygulamalar arastirmaci tarafindan, 2019 yili Subat

aymn baslangicindan Mayis aymnin sonuna kadar uygulanmis olup gerekli veriler elde edilmistir.
Verilerin Analizi

Arastirma kapsaminda "Bilimsel Yaraticilik Olgegi”, "Sorgulayic Ogrenme Becerileri Algist
Olgegi" ve "Akademik Bagar1 Testi" ile elde edilen veriler, SPSS 17 paket programi yardimiyla, amaca
bagh olarak analiz edilmistir. Calisma kapsaminda, On-test ve son-testlerden elde edilen puanlarin
normal dagilim ozelligi gosterip gostermedigini belirlemek iizere grup biiyiikliigiiniin 50’den kiiciik
olmasi1 dolayisiyla Shapiro-Wilk testi kullanulmistir. Normallik testi uygulandiktan sonra a=.05"den
kiiciik ¢ikan degerler icin ¢arpiklik katsayisina bakilmistir. Deney ve kontrol gruplarina ait on test
puanlar1 arasinda anlamli farkliligin olup olmadigimi belirlemek i¢in bagimsiz gruplar t testi

uygulanmuis olup, t-testi i¢in 6ncelikle varsayimlarin karsilanip karsilanmadig1 incelenmistir.

Deneysel arastirmalarda bir test deneklere iki kez uygulanirsa 6n test etkisi denilen durum
olusabilir ve denekler testlere asina olabilir. Bu durum son test puanlarini anlamli derecede
etkileyebilir. Bu tehdidin ortadan kaldirilmast igin kovaryans analizi (ANCOVA) uygulanir. On test-
son test kontrol gruplu bir desende, arastirmaci deneysel islemin etkili olup olmadigina odaklanmissa,
en uygun istatiksel islem, on testin ortak degisken olarak kontrol edildigi tek faktorlit ANCOVA’dir
(Biiytikoztiirk, 2010). Ayrica 6zellikle kiigiik 6rneklemlerde rastgele drneklemenin yapilmis olmasina
ragmen, gruplarin bir baska degiskenden kaynakli farkli olabilmesinden dolayr ANCOVA gruplar:
esitlemek amaciyla da kullanilabilir. Tiim bu sebeplerden 6tiirii deney ve kontrol gruplarinin 6n-test
ile son-test puanlarinin arasinda anlamli farkliliklar olup olmadig1 ise ANCOVA (Kovaryans analizi)

ile test edilmistir.
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Arastirmanin Etik izinleri

Bu ¢alismada “Yiiksekogretim Kurumlar: Bilimsel Arastirma ve Yayin Etigi Yonergesi” kapsaminda
uyulmasi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel Arastirma ve

Yayin Etigine Aykir1 Eylemler” bashig: altinda belirtilen eylemlerden hicbiri gerceklestirilmemistir.

Etik kurul izin bilgileri: Bu aragtirmaya, Bursa Uludag Universitesi Sosyal ve Beseri Bilimler
Arastirma ve Yayin Etik Kurulunun 29 Mart 2019 tarihli toplantisinda 2019-03 sayili yazist ile etik

agidan uygunluk onay1 verilmistir.

Bulgular
Arastirmadan elde edilen bulgular, her alt problem icin diizenlenmis ve asagida sunulmustur.
Birinci Alt Probleme iliskin Bulgular

Birinci alt problem, “Deney ve kontrol grubundaki 6grencilerin bilimsel yaraticilik diizeyleri
arasinda anlamli bir fark var midir?” seklinde ifade edilmistir. Bunun i¢in deney ve kontrol gruplarina
on test ve son test olarak uygulanan Bilimsel Yaraticilik Olgegi puanlanmistir. Elde edilen verilerden,
yaraticilik ve yaraticihigin Orijinallik, Esneklik, Akicilik olan ii¢ alt boyutu acisindan deney ve kontrol
guruplarindaki 6grencilerin 6n test ve son test puanlar1 arasinda anlamh bir farkliligin olup olmadig:

aragtirilmig ve nicel veriler tablolagtirilarak sunulmustur.

Verilerin normal dagilima sahip olup olmadiginin anlasilmas: adina Shapiro-Wilks test
istatistigi kullanilmistir ve p>.05"ten biiyiik olmas: geregince, Bilimsel Yaraticilik Olgegi dort grup icin

de normal dagilim gostermistir.

Bilimsel Yaraticihik Olgegi ©n test puanlarinin normal dagilm gdstermesi nedeniyle
uygulanan t testi sonucunda, gruplar arasinda toplam On test puan ortalamalarinda anlamli farklilik
olmadigr gorlilmiistiir (p=.928). Ayrica, deney ve kontrol gruplarindaki ogrencilerin Bilimsel
Yaraticilik Olgeginin alt boyutlari olan “esneklik” ve “akicilik” &n test puan ortalamalari arasinda da
anlamli bir farklilik olmadig1 gozlenmistir (p=.822; p=.183). Bu durumda arastirma 6ncesinde deney ve
kontrol gruplarindaki dgrencilerin Bilimsel Yaraticilik Olgegi'nin esneklik ve akicilik alt dlgeklerinde
istatistiksel olarak farkli olmadig1 sdylenebilir. Olgegin orijinallik alt boyutunda ise deney ve kontrol
grubu arasinda anlaml: farkliliklarin olustugu tespit edilmistir (p=.046). Gruplar arasinda on testlerde
meydana gelen bu farkliligin son testleri etkileme ihtimaline karsin kovaryans analizi (ANCOVA)

yapilmis ve gruplarin diizeltilmis son test ortalamalar1 arasindaki farkliliklar tespit edilmistir.

Kovaryans analizine baslamadan once oOlgegin homojenlik varsayimlarinin saglayip
saglanmadig1 Levene testi ile kontrol edilmistir. Bu arastirmada Bilimsel Yaraticiik Olgegi icin
gergeklestirilen ANCOVA analizinde Levene testi sonucunda; 6l¢egin orijinallik [Fass= .051; p=.822],
esneklik [Fass= .264; p=.610], akicalik [Fass= 2.662; p=.111] boyutlarinda ve Olgege ait toplam

puanlarda [Fa,38=.001; p=.970] 6lgegin homojenlik varsayimlarini sagladigi bulunmustur.
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ANCOVA analizinin son varsayimi olarak regresyon dogrularinin egimlerinin esitligi i¢in son
test {izerinde On Test-Grup ortak etkisinin anlamli olup olmadigimin test edilebilmesi igin yapilan
ortak etki testine iliskin analiz sonuglarina gore, orijinallik [F,36=.009; p=.923], esneklik [F,3=.005;
p=942], akicilik [Fq,36=.637; p=.430] ve toplam 06l¢ek puanlarinda [Fas6=.177; p=.677] anlaml1 olmadig1
saptanmustir. Elde edilen bulgular deney ve kontrol grubu &grencilerinin Bilimsel Yaraticilik Olgegi 6n
test puanlarina bagl olarak son test puanlarinin yordanmasina iliskin hesaplanan regresyon
dogrularinin egimlerinin esit oldugunu gostermektedir. Varsaymmlarin dogrulanmasi {iizerine

aragtirmada gecerli ANCOVA yorumlar: yapilabilir.

Arastirmanin yiriitiildiigli deney ve kontrol gruplarindaki 6grencilerin Bilimsel Yaraticilik
Olgegi ve dlgegin alt boyutlarindan aldiklari 6n test ve son test puanlarinin aritmetik ortalamalari,
standart sapma degerleri ve kovaryans analizinde hesaplanan ve ¢oklu karsilastirma testinde temel
alman son test diizeltilmis ortalama puanlari ile standart hata degerleri Tablo 2’de sunulmustur.
Tablo 2. Deney ve kontrol gruplarinda yer alan 63rencilerin bilimsel yaraticilik 6lcegi on test ve son test

puanlartin aritmetik ortalamalari, standart sapma degerleri ile son test diizeltilmis ortalama puanlart ve
standart hata degerleri

Olgegin alt boyutlart Gruplar N Toplam Puanlar  Diizeltilmis Son
test
X Ss X SH
diizeltilmis

Orijinallik Kontrol 20  On test 5.95 2.68

Sontest  5.80 2.26 5.84 551
Deney 20 Ontest  4.30 2.36

Sontest  6.15 2.47 6.10 551
Esneklik Kontrol 20 Ontest 1690 525

Sontest 1580  4.89 15.81 1.02
Deney 20 Ontest 16.50 5.89
Sontest 21.65  4.13 21.63 1.02
Akicilik Kontrol 20 Ontest 9,40 4,05
Sontest  8.20 3.83 8.19 1.06
Deney 20 Ontest 11.15  4.10
Sontest 1540 529 15.40 1.06
Olcek Kontrol 20 Ontest 32,25 10,14
(Genel) Son test  29.80 8.42 29.82 1.87
Deney 20 Ontest 31.95 10.65
Sontest 4320  8.59 43.17 1.87

Tablo 2'deki bulgulara gore, deney ve kontrol gruplarindaki 6grencilerin Bilimsel Yaraticilik
Olgegi ve 6lcegin alt boyutlar1 son test diizeltilmis puan ortalamalarinin birbirinden farkli oldugu
goriilmektedir. Orijinallik alt dlgeginde deney grubu son test diizeltilmis puan ortalamas: x=6.10;
kontrol grubu son test diizeltilmis puan ortalamasi ise x=5.84’diir. Esneklik alt 6lgeginde deney grubu
son test diizeltilmis puan ortalamasi x=21.63; kontrol grubu son test diizeltilmis puan ortalamasi ise
x=15.81"dir. Akicilik alt dlgeginde deney grubu son test diizeltilmis puan ortalamas1 x=15.40; kontrol

grubu son test diizeltilmis puan ortalamas ise x=8.19'dur. Deney grubu Bilimsel Yaraticilik Olgegi son
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test diizeltilmis puan ortalamasi x=43.17; kontrol grubu son test diizeltilmis puan ortalamas: ise

X=29.82"dir.

Deney ve kontrol gruplarinda yer alan 6grencilerin bilimsel yaraticilik dlgegi ve dlgegin alt
boyutlar1 6n test puanlarina gore diizeltilmis son test puanlari arasmmda anlamh bir fark olup
olmadigina iliskin yapilan kovaryans analizi (ANCOV A) sonugclar1 Tablo 3’de verilmistir.

Tablo 3. Deney ve kontrol gruplarinda yer alan 6grencilerin bilimsel yaraticilik 6lgegi ve dlcegin alt boyutlar: 6n
test puanlarina gore diizeltilmis son test puanlarimn ANCOVA sonuglart

Varyansin Kaynagi Kareler Sd Kareler F p Kismi
Toplam1 Ortalamast n?

On Orijinallik 706 1 706 123 728 003

Gruplama Ana Etkisi .613 1 613 .106 746 .003

Hata 213.044 37 5.758

Toplam 1643.000 40

On Esneklik 8.593 1 8.593 412 525 011

Gruplama Ana Etkisi 337.795 1 337.795 16.207  .000 305

Hata 771.157 37 20.842

Toplam 15147.000 40

On Akicilik .005 1 .005 .000 988 .000

Gruplama Ana Etkisi 495.173 1 495.173 22.563  .000 379

Hata 811.995 37 21.946

Toplam 6900.000 40

On dlgek (genel) 155.613 1 155.613 2.216 145 .056

Gruplama Ana Etkisi 1779.601 1 1779.601  25.337  .000 406

Hata 2598.787 37 70.237

Toplam 57840.000 40

Tablo 3'te goriildiigii gibi, kovaryans analizi sonuglarina gore Bilimsel Yaraticilik Olgegi ve
Olcegin alt boyutlar 6n test toplam puanlar1 kontrol altina alindiginda, gruplarin son test diizeltilmis
toplam puanlari acisindan gruplama ana etkisinin anlamli oldugu agiga c¢ikmistir [F,37)=25.337;
p=.000]. Arastirmada &grencilerin Bilimsel Yaraticilik Olgegi toplam puanlari iizerindeki etki
biytkligt kismi eta kare ile ol¢lilmiistiir. Cohen (1992) tarafindan belirlenen etki biiytikliigii
degerleri (I]2<.06 ise kiiciik, (.14>I1]>>.06) ise orta, I)>>.14 ve fiistii ise yiiksek) Olgiit almarak
yorumlanmustir. Deney grubunda uygulanan yontemin bilimsel yaraticilik {izerinde yiiksek diizeyde
bir etkiye (n?=.406) sahip oldugu goriilmektedir. Ayrica esneklik [Fas7= 16.207; p=.000] ve akicilik
[Fasz= 22.563; p=.000] alt boyutlar1 6n test toplam puanlar1 kontrol altina alindiginda, son test
diizeltilmis toplam puanlari agisindan gruplar arasinda istatistiksel olarak anlamli farkliliklar oldugu;

orijinallik [Fq,37=.106; p=.746] alt boyutunda ise anlamli farklilik olmadig1 goriilmektedir.

Alt boyutlar diizeyinde ise, deney grubunda uygulanan &gretim yaklagimmin esneklik
(n?=.305) ve akicilik (n2=.379) alt boyutlarinda yiiksek diizeyde bir etkiye sahip oldugu goriilmektedir.
Sonug olarak, deney grubundaki Ogretim yaklagiminin 6grenciler iizerinde bilimsel yaraticilik

Ol¢eginin alt boyutlari olan esneklik ve akicilik agisindan daha etkili oldugu séylenebilir (p<.05).

ikinci Alt Probleme iliskin Bulgular
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Ikinci alt problem, “Argiimantasyon temelli 6gretim yaklagimmin uygulandig1 deney grubu
ogrencileri ile mevcut 6gretim programinin uygulandigi kontrol grubu o6grencilerinin sorgulayici
O0grenme becerileri arasinda anlamli bir fark var midir?” seklinde ifade edilmistir. Bunun i¢in deney
ve kontrol gruplara on test ve son test olarak uygulanan Sorgulayici Ogrenme Becerileri Algist

Olgegi puanlanmistir.

Verilerin normal dagilima sahip olup olmadigmin anlasilmasi adina Shapiro-Wilks test
istatistigi kullamilmistir. p>.05"ten biiyiik olmasi geregince; kontrol grubunun son test, deney
grubunun on test ve son test puanlarinin normal dagilim gosterdigi goriilmektedir. Kontrol grubunun
Sorgulayici Ogrenme Becerileri Algist Olgegi 6n test puanlarinin da normal dagilm gosterip
gostermedigini belirlemek amaciyla ¢arpiklik katsayilarina bakilmistir. Kontrol grubunun Sorgulayici
Ogrenme Becerileri Algis Olgegi on test carpiklik katsayisinin -1.040 oldugu tespit edilmistir.
Tabachnick and Fidell'e (2013) gore basiklik ve carpiklik katsayis1 degerleri -1.5 +1.5 arasinda ise
dagilimin normal oldugu kabul edilebilir dolayisiyla Sorgulayict Ogrenme Becerileri Algisi Olgegi

dort grup igin de normal dagilim gosterdiginden verilere parametrik testler uygulanmistir.

Sorgulayict Ogrenme Becerileri Algist Olgegi on test puanlarinin normal dagilim gostermesi
nedeniyle uygulanan t testi sonucunda gruplar arasinda toplam 6n test puan ortalamalarinda anlamh
farklihk olmadigr goriilmiistiir (p=.264). Ayrica, deney ve kontrol gruplarindaki o6grencilerin
sorgulayict 6grenme becerileri algisi 6l¢eginin alt boyutlar: olan “olumlu algilar” ve “olumsuz algilar”
on test puan ortalamalar1 arasinda da anlamli bir farklihk olmadig1 gozlenmistir (p=.446; p=.779).
Olgegin dogrulugunu sorgulama algilarina ait alt boyutunda ise deney ve kontrol grubu arasinda
anlaml farkliliklarin olustugu tespit edilmistir (p=.045). Gruplar arasinda on testlerde meydana gelen
bu farkliligin son testleri etkileme ihtimaline karsin kovaryans analizi (ANCOVA) yapilmis ve

gruplarin diizeltilmis son test ortalamalar1 arasindaki farkliliklar tespit edilmistir.

Kovaryans analizine baslamadan &nce o6lgegin homojenlik varsayimlarinin saglayip
saglanmadig1 Levene testi yapilmistir. Bu arastirmada Sorgulayict Ogrenme Becerileri Algist Olgegi
icin gergeklestirilen ANCOVA analizinde Levene testi sonucunda; 6l¢egin olumlu algilar [F,3s=.642;
p=428], olumsuz algilar [Fass= 3.020; p=.090], dogrulugunu sorgulama algilar1 [F,38=.047; p=.830]
boyutlarinda ve 0lgege ait toplam puanlarda [F3s=.118; p=733] Olgegin homojenlik varsayimlarin

sagladig1 bulunmustur.

ANCOVA analizinin son varsayimi olarak regresyon dogrularinin egimlerinin esitligi i¢in son
test {izerinde On Test-Grup ortak etkisinin anlamli olup olmadiginin test edilebilmesi icin yapilan
ortak etki testine iliskin analiz sonuglarina gore, olumlu algilar [F,36=2.561; p=.118], olumsuz algilar
[Fa,36=2.679; p=.110], dogrulugunu sorgulama algilar1 [Fa,36=.265; p=.610] ve toplam 6l¢ek puanlarinda
[F,36=1.034; p=.316] anlaml olmadig1 saptanmustir. Elde edilen bulgular deney ve kontrol grubu
dgrencilerinin Sorgulayici Ogrenme Becerileri Algis1 Olgegi 6n test puanlarina bagh olarak son test

puanlarmin yordanmasina iliskin hesaplanan regresyon dogrularinin egimlerinin esit oldugunu
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gostermektedir. Varsayimlarin dogrulanmas: iizerine arastirmada gegerli ANCOVA yorumlar

yapilabilir.

Aragtirmanin yiiriitiildiigii deney ve kontrol gruplarindaki égrencilerin Sorgulayici Ogrenme
Becerileri Algisi Olgegi ve dlgegin alt boyutlarindan aldiklari &n test ve son test puanlarimin aritmetik
ortalamalari, standart sapma degerleri ve kovaryans analizinde hesaplanan ve ¢oklu karsilastirma
testinde temel alinan son test diizeltilmis ortalama puanlari ile standart hata degerleri Tablo 4'te
sunulmustur.

Tablo 4. Deney ve kontrol gruplarinda yer alan 6grencilerin sorgulayict 6grenme becerileri algisi olcegi on test

ve son test puanlarimin aritmetik ortalamalari, standart sapma degerleri ile son test diizeltilmis ortalama
puanlar: ve standart hata degerleri

Olgegin alt boyutlar Gruplar N Test Toplam Diizeltilmis Son test
Puanlar
X Ss X SH
diizeltilmis
Olumlu Algilar Kontrol 20 On 35.90 5.27
Son 35.20 6.54 35.48 1.20
Deney 20  On 3440  6.94
Son 37.75 4.85 37.46 1.20
Olumsuz Algilar Kontrol 20 On 19,65 3.40
Son 21.00 4.03 20.95 1.15
Deney 20  On 20.00  4.36
Son 20.00 6.13 20.04 1.15
Dogrulugunu Sorgulama Kontrol 20 On 28.50 4.04
Algilar Son 26.95 4.72 26.88 1.16
Deney 20  On 2590  3.87
Son 28.15 5.22 28.21 1.16
Olgek Kontrol 20 On 84.05 893
(Genel) Son 83.15  12.23 84.01 2.70
Deney 20 On 80.30  11.77
Son 85.90 13.25 85.04 2.70

Tablo 4'teki bulgulara gére, deney ve kontrol gruplarindaki 6grencilerin Sorgulayict Ogrenme
Becerileri Algisi Olgegi ve 6lgegin alt boyutlar son test diizeltilmis puan ortalamalariin birbirinden
farkli oldugu goriilmektedir. Olumlu alg1 alt Slgeginde deney grubu son test diizeltilmis puan
ortalamas1 X=37.46; kontrol grubu son test diizeltilmis puan ortalamas: ise x=35.48dir. Olumsuz alg1
alt olgeginde deney grubu son test diizeltilmis puan ortalamasi x=20.04; kontrol grubu son test
diizeltilmis puan ortalamasi ise Xx=20.95"dir. Dogrulugunu sorgulama algisi alt dlgeginde deney grubu
son test diizeltilmis puan ortalamasi Xx=28.21; kontrol grubu son test diizeltilmis puan ortalamasi ise
X=26.88'dir. Deney grubu Sorgulayici Ogrenme Becerileri Algis1 Olgegi son test diizeltilmis puan

ortalamasi x=85.04; kontrol grubu son test diizeltilmis puan ortalamasi ise x=84.01’dir.

Deney ve kontrol gruplarinda yer alan 6grencilerin sorgulayici 6grenme becerileri algis1 6lgegi
ve Olgegin alt boyutlar1 6n test puanlarina gore diizeltilmis son test puanlar: arasinda anlamli bir fark

olup olmadigina iliskin yapilan kovaryans analizi (ANCOVA) sonuglar1 Tablo 5'te verilmistir.
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Tablo 5. Deney ve kontrol gruplarinda yer alan 63rencilerin sorqulayici 63renme becerileri algis: 6lcedi ve
olcegin alt boyutlar: 6n test puanlarina gore diizeltilmis son test puanlarimin ANCOVA sonuglar

Varyansin Kaynagi Kareler Sd Kareler F P Kismi
Toplam1 Ortalamast n?

On olumlu alg1 203.804 1 203.804 7133 011 162

Gruplama Ana Etkisi 38.860 1 38.860 1.360 251 .035

Hata 1057.146 37 28.572

Toplam 54543.000 40

On olumsuz algi 41.241 1 41.241 1.550 221 .040

Gruplama Ana Etkisi 8.207 1 8.207 .308 582 .008

Hata 984.759 37 26.615

Toplam 17846.000 40

On Dogrulugunu Sorgulama 1.488 1 1.488 058 810 002

Algisi

Gruplama Ana Etkisi 15.885 1 15.885 .624 435 .017

Hata 942.012 37 25.460

Toplam 31318.000 40

On dlgek (genel) 872.395 1 872.395 6.083 .018 141

Gruplama Ana Etkisi 10.271 1 10.271 .072 790 .002

Hata 5305.955 37 143.404

Toplam 292033.000 40

Tablo 5'te goriildiigii gibi, kovaryans analizi sonuglarma gére Sorgulayici Ogrenme Becerileri
Algist Olgegi ve Slgegin alt boyutlar 6n test toplam puanlari kontrol altina alindiginda, gruplarin son
test diizeltilmis toplam puanlar1 acisindan gruplama ana etkisinin anlamli olmadig1 agiga gikmistir
[Fa37=.072; p=.790]. Bulgulara gore, olumlu alg1 [Faa7=1.360; p=.251], olumsuz alg1 [F,37=.308; p=.582]
ve dogrulugunu sorgulama algisi [Fa37)=.624; p=.435] alt boyutlar1 6n test toplam puanlar1 kontrol
altina alindiginda, deney grubunun sorgulayici 6grenme becerileri algisi dlgeginden aldiklar1 puanlar
(x=85.04); kontrol grubuna (x=84.01) gore yiiksek olsa da bu istatiksel olarak anlamli bir farklilik
olusturmamustir. Bu sonuca gore argiimantasyon temelli ogretim yaklasiminin ogrencilerde
sorgulayict O0grenme becerileri algisini anlamli bir farkliik olusturacak sekilde etkilemedigini

gostermektedir.

Ayrica gruplarin kendi iclerinde 6n test son test puanlarmin bagimli gruplar t testi ile
karsilagtirilmasi sonucunda, kontrol grubunun (p=.830) ve deney grubunun (p=.226) 6n test son test

puanlarmin birbirinden anlamli diizeyde farklilik gostermedigi goriilmektedir.
Uciincii Alt Probleme iliskin Bulgular

Ugiincii alt problem, “Argiimantasyon temelli 5gretim yaklasgiminin uygulandigi deney grubu
Ogrencileri ile mevcut 6gretim programinin uygulandigt kontrol grubu &grencilerinin akademik
basarilar1 arasinda anlamli bir fark var midir?” seklinde ifade edilmistir. Bunun i¢in deney ve kontrol
gruplarina on test ve son test olarak uygulanan Akademik Basar1 Testi puanlanmustir. S6z konusu alt
problemin ¢6ziimii dogrultusunda deneysel uygulama sonucunda katiimcilardan elde edilen son test

puanlar ANCOVA ile karsilastirilmistir.
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Verilerin normal dagilima sahip olup olmadiginin anlasilmasi adma Shapiro-Wilks test
istatistigi kullanilmistir ve p>.05'ten biiyitk olmasi geregince, Akademik Basar1 Testi kontrol
grubunun on test, deney grubunun o6n test ve son test puanlarinin normal dagilim gosterdigi
goriilmektedir. Kontrol grubunun Akademik Basari Testi son test puanlarinin da normal dagilim
gosterip goOstermedigini belirlemek amaciyla kullanilan yontemlerden birisi olan carpiklik
katsayilarina bakilmistir. Kontrol grubunun Akademik Basari Testi son test carpiklik katsayisinin
0.747 oldugu tespit edilmistir. Tabachnick and Fidell’e (2013) gore basiklik ve carpiklik katsayisi
degerleri -1.5, +1.5 arasinda ise dagilimin normal oldugu kabul edilebilir dolayisiyla Akademik Basar1
Testi dort grup icin de normal dagilim gostermistir. Goriildiigii tizere verilerin her bir grup igin

normal dagilim gdstermis olmasi nedeni ile elde edilen verilere parametrik testler uygulanmstir.

Akademik Basar1 Testi on test puanlarinin normal dagilim gostermesi nedeniyle uygulanan t
testi sonucunda, gruplar arasinda toplam on test puan ortalamalarinda anlamli farkliik olmadig:
gortilmistiir (p=.185). Gruplarin Akademik Basar1 on test puanlari1 arasinda farkliik olmamasi,
Akademik Basar1 son test puanlarina iliskin sonuglarda 6n test puanlarinin yanli katkis1 olmadigins,
on test puanlarinin goz ardi edilebilecegini gostermektedir. Gruplarin 6n-test ile son-test puanlar

arasinda anlamli farkliliklar olup olmadigi ise ANCOVA (Kovaryans analizi) ile test edilmistir.

Kovaryans analizine baslamadan &nce olgegin homojenlik varsayimlarinin saglayip
saglanmadig1i Levene testi ile kontrol edilmistir. Bu arastirmada Akademik Basari Testi igin
gergeklestirilen ANCOVA analizinde Levene testi sonucunda; oOlgege ait toplam puanlarda

[Fa,38=.084; p=.774] 6lgegin homojenlik varsayimlarin sagladig: bulunmustur.

ANCOVA analizinin son varsayimi olarak regresyon dogrularinin egimlerinin esitligi i¢in son
test iizerinde On Test-Grup ortak etkisinin anlamli olup olmadigmin test edilebilmesi icin yapilan
ortak etki testine iliskin analiz sonuglarina gore, 6grencilerin son test puanlar {izerinde Grup-On Test
ortak etkisinin [Fa36=.018; p=.894] anlamli olmadig1 saptanmistir. Elde edilen bulgular deney ve
kontrol grubu oOgrencilerinin basar1 testi on test puanlarna bagl olarak son test puanlarinin
yorumlanmasina iliskin hesaplanan regresyon dogrularinin egimlerinin esit oldugunu
gostermektedir. Varsayimlarin dogrulanmas: iizerine arastirmada gegerli ANCOVA yorumlar

yapilabilir.

Arastirmanin yiriitiildiigii deney ve kontrol gruplarindaki 6grencilerin Akademik Basari
Testinden aldiklar1 6n test ve son test puanlarinin aritmetik ortalamalari, standart sapma degerleri ve
kovaryans analizinde hesaplanan ve ¢oklu karsilastirma testinde temel alinan son test diizeltilmis

ortalama puanlari ile standart hata degerleri Tablo 6’da sunulmustur.
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Tablo 6. Deney ve kontrol gruplarinda yer alan Ogrencilerin akademik basari testi on test ve son test
puanlarmin aritmetik ortalamalari, standart sapma deerleri ile son test diizeltilmis ortalama puanlari ve
standart hata degerleri

Gruplar N Toplam Puanlar Diizeltilmis Son test
X Ss X diizeltilmis SH

Kontrol 20 On test 9.05 3.36
Son test 8.60 4.00 8.59 .883

Deney 20 On test 10.55 3.66
Son test 11.30 3.68 11.30 .883

Tablo 6’daki bulgulara gore, deney ve kontrol gruplarindaki 6grencilerin Akademik Basar1
Testi son test diizeltilmis puan ortalamalarinin birbirinden farkh oldugu goriilmektedir. Deney grubu
Akademik Basar1 Testi son test diizeltilmis puan ortalamasi x=11.30; kontrol grubu Akademik Basar1

Testi son test diizeltilmis puan ortalamasi ise x=8.59"dur.

Deney ve kontrol gruplarinda yer alan 6grencilerin Akademik Basar1 Testi On test Puanlarina
Gore Diizeltilmis Son test Puanlari arasinda anlamli bir fark olup olmadigma iliskin yapilan

kovaryans analizi (ANCOVA) sonuglar: Tablo 7’de verilmistir.

Tablo 7. Deney ve kontrol gruplarinda yer alan 6grencilerin akademik basar: testi on test puanlarina gore

diizeltilmis son test puanlarimmin ANCOVA sonuclar

Varyansin Kaynagi Kareler Sd Kareler F p Kismi
Toplam1 Ortalamasi n?

On test 018 1 018 001 973 .000

Gruplama Ana Etkisi 70.047 1 70.047 4.604 .039 111

Hata 562.982 37 15.216

Toplam 4596.000 40

Tablo 7’'de goriildiigli gibi, kovaryans analizi sonuglarina gére Akademik Basar1 Testi 6n test
toplam puanlar: kontrol altina alindiginda, gruplarin son test diizeltilmis toplam puanlar1 agisindan
gruplama ana etkisinin anlamli oldugu ac¢iga cikmistir [Fa37=4.604; p=.039]. Arastirmada 6grencilerin
Akademik Basari Testi toplam puanlar {izerindeki etki biiyiikliigii kismi eta kare ile Ol¢iilmiistiir.
Cohen (1992) tarafindan belirlenen etki biiyiikliigii degerleri (11%<.06 ise kiiglik, (.14>11>>.06) ise orta,
1>>.14 ve {istli ise yiiksek) Olciit alinarak yorumlanmistir. Deney grubunda uygulanan yontemin

akademik bagar1 {izerinde orta diizeyde bir etkiye (n>=.111) sahip oldugu goriilmektedir.

Akademik Bagar1 Testinden elde edilen sonuglar, gruplar arasinda istatistiksel olarak anlaml
farklilik oldugunu yani argiimantasyon temelli 6grenme siirecinin 6grencilerin basarilarina anlamli ve

olumlu yonde bir etki yarattigini gostermektedir.
Sonug ve Tartisma

Bu arastirmada, argiimantasyon odakli yaklasim ile islenen fen bilimleri dersinin; sorgulayici

O0grenme becerileri, bilimsel yaraticilik diizeyleri ve akademik basariya yonelik etkisi incelenmistir.

Ogrencilerin Bilimsel Yaraticilik Diizeylerine Yonelik Sonug ve Tartisma
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Bu arastirmada, fen bilimleri dersinde gerceklestirilen argiimantasyon odakli Ogretim
yaklasiminin, 6grencilerin bilimsel yaraticilik diizeylerine etkisini incelemek amaclanmistir. Deney ve
kontrol gruplarmnin 6n test toplam puanlar1 kontrol altina alinarak, gruplarin son test diizeltilmis
toplam puanlar1 agisindan istatiksel olarak anlamh bir farkliik oldugu ve uygulanan yontemin
bilimsel yaraticilik iizerinde yiiksek diizeyde, pozitif ve anlamli bir etkiye sahip oldugu tespit
edilmistir. Buna gore, fen bilimleri dersinde c¢alisilan konularin &gretiminde kullanilan
arglimantasyon tabanli 6grenme yonteminin Ogrencilerinin yaraticiliklarimi arttirmada, mevcut

ogretim yonteminden daha etkili oldugu sdylenebilir.

Alt boyutlar diizeyinde ise, deney grubunda uygulanan 6gretim yaklasiminin esneklik ve
akiailik alt boyutlarinda yiiksek diizeyde bir etkiye sahip oldugu goriilmektedir. Akiciik boyutu
gelistirilen fikir sayisim temsil ettiinden arastirmada gergeklestirilen uygulamanin {iiretilen fikirlere
nicel bir katkis1 oldugu soylenebilir. Esneklik boyutu gelistirilen fikirlerin kapsadig: disiplin sayisini
temsil ettigi diistiniiliirse, gerceklestirilen uygulamanin disiplinler arasi diisiinmeye katk: sagladigi,

bireyi disiplinler aras1 diisiinme sevk ettigi soylenebilir.

Bu siirecte deney grubundaki 6grencilerin akranlari ile iletisim halinde bulunmasi, iddialarini
iletisim iginde diizeltmeleri, giiclendirmeleri ya da iddialarindan vazge¢meleri, ciiriitmeleri,
siirhiliklarini fark etmeleri pek ¢ok yeni fikrin gelisimine olanak saglamalar1 yaraticiik isteyen
siireglerdir. Deney grubundaki Ogrencilerin etkilesimli ortamda, argiimantasyon siirecinde
olusturulan bilimsel argiimanlarin niteliginin, zorluk derecesinin de 0Ozgiin diistinmeye katk:
sagladigi ve argiimantasyon siirecinde kullanilan zorluk faktoriiniin de Ogrencinin 0zgiin
diisiinmesine vesile oldugu diisiiniilmektedir. Deney grubundaki gruplarin etkinliklerde farklh
deneyler kurguladiklari, malzeme segerken yaraticiliklarmi kullandiklari, fikirlerini 6zgtirce ifade
edebildikleri goriilmiistiir. Ayrica deney grubu Ogrencilerinin ¢alisma yapraklarindan elde edilen
verileri incelendiginde; sorular karsisinda olusturduklari cevaplarin genellikle 6zgiinlitk tasidig:
goriilmektedir. Bilimsel yaraticilik soru formunda c¢izim igerikli sorular ile elde edilen veriler analiz
edildiginde, 6grencilerin son test ¢izimlerinde On test ¢izimleri ile ayn fikri farkli detaylar ile gelistirip
daha ¢ok teknolojik ve bilimsel 6geler kullanmalar: toplam yaraticilik igin 6nemli bir gelisme olarak
sayilabilir. Boylece argiimantasyona dayali fen Ogretiminin Ogrencilerin bilimsel yaraticiliklarim
olumlu yonde etkiledigi anlasiimaktadir. Arastirma sonucu, alanyazindaki argiimantasyon siirecinin
yaratici diisinmeyi olumlu ydnde etkiledigi ile ilgili birok ¢alismayla benzerlik gdstermektedir
(Antiliou, 2012; Baydar, 2018; Chiu ve Ming, 2008; Glassner ve Schwarz, 2007; Kiigiik Demir, 2014;
Nussbaum, E. M. ve Sinatra, G. M. 2003; Tiimay ve Kdseoglu, 2010; Ucar, 2018).

Ogrencilerin Sorgulayict Ogrenme Becerileri Algisina Yonelik Sonug ve Tartisma

Bu arastirmada, fen bilimleri dersinde gerceklestirilen argiimantasyon odakli Ogretim
yaklagimmin, 6grencilerin sorgulayict 6grenme becerileri algisina etkisi incelenmistir. Deney ve

kontrol gruplarmin 6n test toplam puanlar1 kontrol altina alinarak, deney grubunun sorgulayici
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O0grenme becerileri algisi Olgeginden aldiklari puanlar kontrol grubuna gore yiiksek olsa da bu
istatiksel olarak anlamli bir farklilik olusturmamistir. Bunun yaninda olumsuz algi alt boyutu harig
diger alt boyutlarda (olumlu alg1 alt boyutu ve dogrulugunu sorgulama algis1 alt boyutu) deney
grubu puanlarmin kontrol grubundan daha yiiksek oldugu goriilmektedir. Ayrica deney grubundaki
Ogrencilerin sorgulayici 6grenme becerileri algilari son test puan ortalamalarinin (x=85.04), kontrol
grubu Ogrencilerinin ortalamalarmmdan (x=85.04) yiiksek oldugu goriilmiistiir. Ancak argiimantasyon
odakli 6gretim yaklasimiyla islenen dersin, yedinci smif fen bilimleri ders kitabinda yer alan
etkinliklerle ve uygulamalarla Ogretimin gerceklestirildigi derse gore Ogrencilerin sorgulayici
O0grenme becerileri alg1 diizeylerini gelistirmede daha etkili oldugunun gostergesi olarak kabul edilse

de bu durum anlaml degildir.

2005 yilindan sonra degisen fen bilimleri 6gretim programiyla yapilandirmaci yaklasim esas
alinmis ve egitim-0gretim siirecinde bir¢ok yodntem/teknik/strateji kullanilmaya baslanmistir, bu
sayede Ogrenciler siiregte aktif olarak yer almaktadirlar. Fen bilimleri ders kitabinda yer alan
etkinlikler ve uygulamalar kullanilarak 6gretimin gerceklestirildigi kontrol grubu o6grencilerinin,
yapilandirmaci yaklasima gore egitim aldig1 dikkate alindiginda her iki grupta da sorgulayic
Ogrenme Dbecerileri algr diizeylerinde benzer sonuglar elde edilmesinin olagan oldugu

distntilmektedir.

Sorgulayicit 6grenme becerileri 0grencilerde genellikle kiiciik yaslarda olmakla birlikte her
yasta ve belirli bir siirecte gelismektedir. Bu becerilerin i¢sel, duyussal ve gevresel faktorleri icermesi
ve siirecinin zor bir siire¢ olmasi nedeniyle, uygulanan arastirma siiresinin bu alginin gelismesinde
yetersiz kaldig1 diisiiniilmektedir. 7.smif Ogrencileri ile gergeklestirilen bu g¢alismada, sorgulama
becerilerinin gruplar arasinda anlamli bir farklilik olusturmamasinin nedeni; 6grencilerin sorgulama
becerilerini yedinci sinifa baslamadan 6nce kazanmis olmalar1 ve argiimantasyon odakli ogretim
yaklagimu ile ilk kez karsilasiyor olmasi olarak ifade edilebilir. Argiimantasyon odakli 6gretim
yaklasimi ile smif igi etkinliklerin uzun siirecte kullaniminin, 6grencilerin sorgulayici 6grenme
becerileri algilarinda daha biiyiik bir etki yaratacagi tahmin edilmektedir. Arastirma sonucu, alan
yazindaki argiimantasyon siirecinin sorgulayici 6grenme becerilerinin gelismesi {izerine etkisinin
olmadig: ile ilgili bircok calismayla benzerlik gostermektedir (Kiigiik, 2012; Nazli, 2019; Ugar, 2018;
Yildirim, 2018). Fakat Chin ve Teou (2009) tarafindan yapilan arastirmada ise, kavram karikatiirleri
kullaniminin, 6grencilerin sorgulayici bir sekilde diisiinmelerine katki sagladig1 sonucuna ulasilmistir.
Ayrica Yerrick (2000), Zee ve digerlerinin (2001) gerceklestirdigi calismalarda, fen dersinde
argiimantasyon kullaniminin &grencilerin sorgulama becerilerini gelistirdigi tespit edilmistir bu

durumlar ¢alisma ile paralellik gostermemektedir.
Ogrencilerin Akademik Basarilarina Yonelik Sonug ve Tartisma

Bu arastirmada, fen bilimleri dersinde gerceklestirilen argiimantasyon odakli 6gretim

yaklagiminin, 6grencilerin akademik basarisina etkisini incelemek amacglanmistir. Deney ve kontrol



Karacal, K. & Ozkan, M.

gruplarinin 6n test toplam puanlar1 kontrol altina alinarak, gruplarin son test diizeltilmis toplam
puanlar: agisindan istatiksel olarak anlamli bir farklilik oldugu ve uygulanan yontemin akademik
basarilar: {izerinde orta diizeyde, pozitif ve anlamli bir etkiye sahip oldugu tespit edilmistir. Buna
gore, fen bilimleri dersinde c¢alisilan konularin 6gretiminde kullanilan argiimantasyon tabanli
O0grenme yonteminin dgrencilerinin basarilarini arttirmada, mevcut 6gretim yonteminden daha etkili

oldugu soylenebilir.

Arglimantasyon odakli Ogretim etkinliklerini gerceklestiren uygulama gruplar1 kontrol
grubuna gore daha basarili ¢tkmasi, argiimantasyon odakli 6gretim etkinliklerinin akademik basariya
olumlu etkisini gostermektedir. Bu baglamda, bu sonu¢ argiimantasyon odakli 6gretim yaklasimina
dayali uygulamalarin 6grencilik farkindaliklarin1  gelistirmesinde, kavramsal anlamalarmi
ilerletmelerinde, bilimi anlama ve bilimsel bilgi ile alakali fikirlerini gelistirmede etkisi oldugu savini

dogrular niteliktedir (Giinel, Omar, Grimberg ve Hand, 2003).

Akademik basari, uygulanan bir egitsel programin etkililigini gosteren en &nemli
isaretcilerden biridir. Argiimantasyon odakli 6gretim yaklasimimin 6grencilerin ders esnasinda daha
fazla aktif ve merakli olmalarmi saglamasindan, agiklamalar yapmak icin onlari cesaretlenmelerine
imkan vermesinden, bilgiyi pasif sekilde alici roliinde olmayip kendi basmna Ogrenmesini
sekillendirmesinden, tartisma ortaminda Ogrenmenin eglenceli hale gelmesinden ve Ogrencilerin
arastirma Kkabiliyetlerini gelistirmesinden kaynaklandig1 diisiiniilmektedir. Bdylece, derslerde
ogrencilerin ortaya atilan diisiinceleri sorgulayarak, daha {ist diizey bilissel becerilere ulasmasinin

sonucu olarak 6grencilerde daha kalic1 bilgi olusmas: da etkili olmus olabilir.

Yapilan arastirmalarda argiimantasyona dayali egitimin akademik basariy1 etkilemedigi
yoniinde birtakim bulgular bulunsa da (Comert, 2019; Demirel, 2015), yiiriitiilen ¢alismalarin geneli
icin bunu sodylemek dogru degildir. Ciinkii alan yazin taramasina gore, arastirmalarin ¢ogunda
Ogrencilerin akademik basarilarinda anlamli bir artis tespit edilmistir (Aydogdu, 2017; Berland ve
Reiser, 2009; Emig ve digerleri, 2014; Garcia-Mila ve digerleri, 2013; Grimberg ve Hand, 2003; Hand,
Wallace ve Yang 2004; ik, 2019; Kingir, Geban ve Giinel, 2012; Meral, 2018; Nielsen, 2012; Oz, 2020;
Sahin, 2016; Ulu ve Bayram, 2015; Yal¢in, 2019; Yesildag-Hasangebi ve Giinel Polat, 2013; Yiiksel,
2019). Arastirma sonucu, argiimantasyona dayali fen 6gretiminin 6grencilerin akademik basarilarinm

artirdigy ile ilgili bircok calismayla paralellik gostermektedir.
Oneriler

v Farkli derslerde, farkli konularda, farkli orneklem gruplarinda ve farkli egitim
kademelerinde argiimantasyon odakli yaklasim ile islenen fen bilimleri dersinin; sorgulayici 6grenme
becerileri, bilimsel yaraticilik diizeyleri ve akademik basariya yonelik etkisine yonelik calismalar

yapilabilir.
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4 Ust diizey diisiinme becerileri iizerinde etkili oldugu diisiiniilen bu yaklagimin fen
bilimleri alaninda farkli {ist diizey diisiinme becerilerine (problem ¢ozme, elestirel diisiinme,
tartismaci diistinme vb.) etkisine yonelik aragtirmalar yapilabilir.

v Ogrencilerin veri, iddia, gerekge gibi argiimantasyon bilesenlerini birbirine
karistirdiklari, 6zellikle iddialarini kamitlarken destekleyici iiretmekte zorlandiklar: goriilmiistiir. Fen
bilimleri 06gretim programlarinda ve ders kitaplarinda &grencilerin 6grendikleri bilgileri
gerekcelendirmelerine firsat verecek etkinlikler yer almalidir.

v Sorgulayic1 6grenme becerileri ve bilimsel yaraticilik diizeylerinin gelismesinde etkili
olan faktorlerin belirlenmesi amaciyla uygulama siiresi daha uzun tutularak daha detayl ¢alismalar

yapilabilir.
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Introduction

In our age, the rapidly developing science has provided the development of knowledge, skills
and thus technology. This process has revealed the need for raising individuals who can adapt to the
development of science and technology. To raise individuals who think, question, research, look at
events from different angles, have creative and critical thinking skills instead of individuals who learn
knowledge by heart has been the primary purpose in education levels. This purpose has also required
that the teaching programs prepared at all education levels should be aimed at gaining thinking skills
(Akbiyik, 2002; Akbiyik and Seferoglu, 2006). In the science course, argumentation setting is one of the
settings that will facilitate students' lives and enable them to make the necessary decisions accurately
and quickly when they encounter various problems or events that are difficult to solve.
Argumentation does not refer to justifying a view on an issue or making it unjust, simply supporting
or refuting a view. Argumentation is a way of presenting an analytical perspective. It is the process of
increasing or decreasing the acceptability of the perspective by the listener (Van Eemeren, F. H. and

Houtlosser, P., 1996).

When the 2013 science curriculum was examined, argumentation was included as a teaching-
learning method for the first time in our country. Furthermore, it was also indicated in the program
that research and inquiry-based learning should be considered not only as "exploration and
experiment” but also as a process of "explanation and argument formation” (MEB [Ministry of

National Education], 2013).
Use of Argumentation in Science Education

In the modernized world, the developments in all fields are also observed in the field of
education. These developments have emerged as a result of the decrease in the effect of traditional
teaching approaches. Unlike the traditional approach, students have become individuals who are

actively participating in the educational process, rather than being passive learners.

Developments in this direction are also observed in our country. In addition to scientific
process and life skills, innovative and entrepreneurial thinking skills came to the forefront in the 2018

science course teaching program. In the program, students are expected to do experiments during the
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product development phase, to record the qualitative and quantitative data obtained as a result of
these experiments, and their observations, and to evaluate them with through graphic reading or
creating skills. Furthermore, it is expected that students will be provided with opportunities that allow
students to express their opinions comfortably, to support their opinions for different reasons, and to
develop counter-arguments in order to refute their friends' claims. Therefore, the methods and
techniques to be used in the courses have gained importance (MEB [Ministry of National Education],
2018). Accordingly, it is observed that the argumentation-based teaching approach, one of the

alternative teaching techniques, has gained a priority position in the teaching process.

Laboratory practices have a central role in science education. Science educators emphasize
that laboratory practices have an important place in terms of understanding the nature of science, the
development of conceptual understanding, research, problem solving, and development of manual
skills and communication skills (Hofstein, Mamlok-Naaman and Barnet, 2012). Furthermore, it can be
said that laboratory practices are very important for the occurrence of meaningful learning (Tobin,
1990). In the argumentation based teaching approach, it is aimed to coordinate the conceptual and

epistemic goals and direct students to creativity and reasoning (Osborne, Erduran and Simon, 2004).

Argumentation based teaching approach is one of the teaching methods applied in the
development of scientific creativity skill based on research and inquiry in the laboratory. It is
considered that these environments, where mutual claims are defended and these claims are enriched
with data, justifications, pro-arguments and rebuttals, make the laboratory approach more dynamic.
Therefore, it is predicted that the laboratories based on argumentation based teaching, which includes
a dynamic learning process, can improve the scientific creativity of individuals. When both the goal of
argumentation based teaching and the opportunities provided by laboratory practices for the students
are considered, it can be considered that it would be more appropriate to implement an
argumentation based teaching approach in the laboratory setting. When it is considered that
argumentation based teaching approach significantly contributes to inquiry learning (Kiiciik, 2012;
Nazli, 2019; Ugar, 2018; Yildirim, 2018) and creativity skills (Kiiciik Demir, 2014; Tiimay and Koseoglu,
2010; Ugar, 2018), the effect of the approach on inquiry learning skills and creative thinking will also

be examined at the end of the process.
Scientific Creativity and Inquiry Learning Skills

Creativity refers to both a process and creating an original product at the end of this process.
While the process steps in creative thinking may vary according to the nature of the problem to be
studied, they can be considered as recognizing and limiting the problem, forming hypotheses for a
solution, testing, finding the result, accepting, rejecting or changing it (Aktamis and Ergin, 2007).
Science education has an important place in terms of understanding the events that occur in nature
and obtaining the products arising from human need. The innovations and developments that will

ensure the progress of societies, the products produced as needed and the problems solved require
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creativity. It is possible to improve the creativity of individuals through an effective science education.
Individuals using their creativity can make their science education functional. Thus, scientific
knowledge will allow the emergence of a valuable product instead of creating a pile of information in

books (Aktamis and Ergin, 2006).

Inquiry-based learning is defined as the process of learning by asking questions, researching
and analyzing information, and turning data into useful information (Duban, 2008). Students with
advanced inquiry learning skills can bring materials, events and objects together to explore, can work
in collaborative groups to share ideas and structure information together, can prepare questions, can
reflect on answers that can be obtained through research, can offer the possible explanations of their
observations, can suggest the ideas behind questions or appropriate explanations that can be
answered through inquiry, can plan and conduct investigations, can make observations, can take
notes, can save the results in a convenient way, and can establish a connection between the results
related to the ideas or questions tested. All these actions also reflect the roles of students in inquiry-
based learning (Taskoyan, 2008). It can be stated that inquiry-based learning is an important factor in

developing and revealing creativity.

When the definitions related to scientific creativity are examined, it can be observed that
scientific creativity and inquiry learning skills are highly interrelated. In this respect, the
argumentation based laboratory approach based on research and inquiry is considered to have
significant effects on individuals' scientific creativity and inquiry learning skills. Therefore, when it is
considered that environmental factors and therefore the educational environment are important in the
development of scientific creativity and inquiry learning skills, it is considered that the laboratory
approaches developed with research-inquiry-based learning should include equipped learning

processes and environments where quite different perspectives can develop.
Significance and Aim of the Study

When the studies in the literature are reviewed, they generally have the aims such as the
effects of the argumentation method on the determination the situations related to quality of
arguments produced by students (Knight, 2015; Maloney and Simon, 2006; Shemwel and Furtak, 2010;
Untereiner, 2013), argumentation skills (Chin and Teou, 2009; Naylor, S., Keogh, B. and Downing, B.
2007), attitudes towards science course (Apaydin, Z., Kandemir M. A. and Ozyﬁrek, C.), learning and
academic success (Berland and Reiser, 2009; Emig, B. R., Mcdonald, S., Zembal-Saul, C. and Strauss, S.
G., 2014; Garcia Mila, M., Gilabert, S., Erduran, S., and Felton, M.; Grimberg and Hand, 2003; Hand,
Wallace and Yang 2004; Nielsen, 2012; Oz, 2020; Yaman, 2019; Yiiksel, 2019), and students' critical
thinking skills (Aktamis and Atmaca 2016; Antiliou, 2012; Ecevit 2018; Tiimay and Koseoglu 2011).
Few studies on the effect of argumentation method on academic success, as well as higher-order

thinking skills such as inquiry learning skills and creative thinking were found in both national and

622



KEFAD Cilt 22, Say1 2, Agustos, 2021

international studies. Considering this situation, it is thought that the contribution of this study to the

literature is important.

Furthermore, argumentation method was used in many units such as "Change and
Recognition of Matter, Electricity, Atomic Models, Living Things and the Ecosystem, Chemical
Reactions, The Nature of Science, The Solar System and Beyond: Space Puzzle" in the studies.
Considering the literature, it is observed that the argumentation method was used in a single unit in
many studies. In this study, three different units were discussed together and the argumentation
method was implemented through a semester. In this respect, it is considered that this study will fill

the gap in the literature.

The research problem was to investigate whether there was a significant change in terms of
inquiry learning skills, scientific creativity levels and academic success between the students in
experimental group, where laboratory practices within the scope of the secondary school 7th grade
science course were implemented based on argumentation, and the students in the control group
where the available teaching program was implemented. In this context, answers were sought for the

following research sub-problems.

1- When the Scientific Creativity Test pre-test scores of the students in the experimental and
control groups are taken under control, is there a statistically significant difference between

the post-test scores?

o Is there a significant difference between the originality sub-scores of scientific

creativity of the students in the experimental and control groups?

o Isthere a significant difference between the flexibility sub-scores of scientific creativity

of the students in the experimental and control groups?

o Is there a significant difference between the fluency sub-scores of scientific creativity

of the students in the experimental and control groups?

2- When the Inquiry Learning Skills Perception Test pre-test scores of the students in the
experimental and control groups are taken under control, is there a statistically significant

difference between the post-test scores?

o Is there a significant difference between the positive perception sub-scores of the

students in the experimental and control groups?

o Is there a significant difference between the negative perception sub-scores of the

students in the experimental and control groups?

o Is there a significant difference between the perceptions of questioning accuracy sub-

scores of the students in the experimental and control groups?
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3- When the Academic Achievement Test pre-test scores of the students in the experimental
and control groups are taken under control, is there a statistically significant difference

between the post-test scores?
Method
Research Model

In the study, experimental research was used to determine the effect of argumentation based
teaching on students' scientific creativity levels, inquiry learning skills and academic achievement. The
"pretest-posttest control group quasi-experimental design" was preferred as the design of the study.
The quasi-experimental method is preferred in the studies in which it is decided that one of the
previously formed groups will be the experimental group and the other group will be the control
group.

Experimental research is a research design in which the most accurate results are obtained in
terms of cause and effect prediction among scientific methods. Because the researcher implements
comparable procedures and then examines their effects, and the results of such a study are expected to

lead the researcher to the most accurate interpretations (Biiyiikoztiirk, Kilig-Cakmak, Akgiin,

Karadeniz and Demirel, 2009).
Study Group

7t grade students from different socioeconomic and cultural backgrounds studying in a
public school in Eskisehir in the 2018-2019 academic year constituted the study group. Among the five
different 7th grade classes that the researcher, who is a science teacher, taught, two classes that were
equivalent in terms of science achievement grades and overall achievement grades were randomly
determined as the control group and the experimental group. 20 of the students were in the control
group and 20 of them were in the experimental group. The Academic Achievement Test, Scientific
Creativity Test, and Inquiry Learning Skills Perception Test were applied and analyzed as pre-tests to
the students in the control and experimental groups before the application in order to determine
whether the students who would participate in the research were equivalent in terms of certain

characteristics.
Data Collection Tools

The data collection tools used to investigate the sub-problems determined within the scope of
the study were the Scientific Creativity Test, the Inquiry Learning Skills Perception Test, the Academic

Achievement Test, and the students' activity papers.

Scientific Creativity Test: The Scientific Creativity Test was developed by Hu and Adey (2002) and
adapted to Turkish by Kadayif¢t in 2008. While the reliability coefficient of the test developed by Hu
and Adey (2002) was calculated as 0.89, and the reliability coefficient of the test adapted by Kadayifct
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(2008) was calculated as 0.73. The reliability analysis was performed for this study and the reliability
value of the scale was found to be 0.711. Furthermore, the researchers found that the item-total
correlations of this scale were between 0.37 and 0.74. The significance of the difference between the
scores of the upper 27% and the lower 27% groups of the scientific creativity test items was analyzed
in order to examine the extent to which the items in the scale distinguished the individuals. In order to
ensure the face-appearance validity, which was also examined within the content validity, the scale
was presented to the faculty member, research assistant and the science teacher who did his doctorate
for their opinions, and the scale was made ready for implementation. In conclusion, they obtained the
Turkish Scientific Creativity test, the measurements of which were valid and reliable and which was
considered to provide an evaluation criterion for the studies to be conducted to determine scientific
creativity. This test consisting of seven open-ended questions measures all sub-dimensions of process
(imagination, thinking), character (fluency, flexibility, originality) and product (technical product,
science, phenomenon of science, science problem), which are the main dimensions of the scientific
creativity structure model. Fluency involves generating a large number of ideas, flexibility includes
generating different ideas with the same stimulus, and originality includes generating new and rare

ideas (Torrance and Goff, 1989).

Inquiry Learning Skills Perception Test: In the study, the inquiry learning skills perception test in
science was used to measure the change in students’ perception in scientific inquiry skills. The scale
used in the study was developed by Balim and Taskoyan (2007) for primary school students. Its
reliability analysis and item analysis were performed by Taskoyan (2008). The initial and final
versions of the scale consist of 44 and 22 perception items, respectively, and its alpha reliability was
found to be 0.84. The factors of the scale were determined by the researchers as negative perception
items (2, 6, 10, 12, 14, 17), positive perception items (3,4, 8, 9, 15, 16, 19, 20, 21) and perceptions of
questioning accuracy items (1, 5, 7, 11, 13, 18, 22). Within the scope of this study, the construct validity
of the scale was determined by confirmatory factor analysis in the AMOS program. The fit index
values obtained as a result of the confirmatory factor analysis of the inquiry learning skills perception
test, which was adapted in 3 dimensions by Taskoyan (2008), were observed as PCMIN/df=1.771
(p<0.05), CFI=0.611, NFI=0.429, RMSEA=0.099. The alpha reliabilities of the factors of the scale were
0.73, 0.67 and 0.71, respectively (Balim and Taskoyan, 2008). The reliability analysis was performed for

this study and the reliability values of the scale are presented in Table 1.

Table 1. Reliability values of the inquiry learning skills perception test in science and its sub-dimensions

Factors Cronbach alpha value
Positive Perceptions 0.790
Negative Perceptions 0.677
Perceptions of Questioning Accuracy 0.702

The scale is a 5-point Likert type scale, the options “Totally Agree (5)”, “Agree (4)”, “Neutral

(3)”, “Disagree (2)” and “Totally Disagree (1)” are scored from 5 to 1 for positive items in the scale,
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and the negative items were reversed and scored from 1 to 5. The highest and lowest scores obtained
from the scale are 110 and 22, respectively. In this study, the scale created by Taskoyan (2008) was

applied to students before and after the application (pre-test-post-test).

Academic Achievement Test: The Academic Achievement Test was created by collecting multiple-
choice questions used in different sources in order to determine the academic success of 7th grade
students in the units of "Pure Substance and Mixtures, Interaction of Light with Substance, Electric
Circuits". In this context, the achievements written for the units "Pure Substance and Mixtures,
Interaction of Light with Substance, Electric Circuits" in the 7th grade Science curriculum were first
examined. In line with these achievements, an item pool was created by compiling the questions in the
relevant literature and various supplementary sources, and 30 multiple-choice questions were
prepared. The table of specifications was prepared for content validity and expert opinions were
received. The pilot implementation of the test was carried out with 119 students who learned the units
of "Pure Substance and Mixtures, Interaction of Light with Substance, Electric Circuits" in line with the
renewed Science Course Curriculum. While the arithmetic mean of the test, which was prepared
based on the answers given by the students as a result of the pre-application, was found to be 11.07,
the standard deviation was 4.26, the mode was 14, and the median was 11. After the pilot application
of the test, item analysis of the test was performed using the SPSS program and it was decided to

exclude 10 questions with item test correlation below 0.20.

The KR-20 value of the Academic Achievement Test, which consists of 20 items, was
calculated as 0.789. Since the reliability coefficient of the developed test was above 0.70, it was decided
to have a level of reliability that could be used in the study. Furthermore, it was determined that the
highest and lowest scores that a participant could obtain from the test were 20 and 0, respectively. The
table of specifications was prepared for the content validity of the test, and the achievements in the
units of "Pure Substance and Mixtures, Interaction of Light with Substance, and Electric Circuits" in
MEB Grade 7, and the achievements of each item in the test were determined by consulting the

experts.
Implementation Process

Necessary permissions were obtained for the actual implementation of the prepared program.
For the lesson plan used in the study, the current curriculum of the MoNE was examined, and the
lesson plans suitable for the scope of the study were prepared according to the sample lesson plan
stages in the curriculum. The activities and materials in the study were prepared based on the subjects
in the units of "Pure Substance and Mixtures, Interaction of Light with Substance, and Electric
Circuits" in the science course curriculum envisaged by MoNE. The Academic Achievement Test, the
Scientific Creativity Test, and the Inquiry Learning Skills Perception Test were applied to the
experimental and control groups as a pre-test. In the control group, the lessons were taught using the

activities in the textbook published by MoNE Publications and given to the students. In the existing
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activities, the name, purpose, materials and implementation of the experiment are given step by step,
and the questions about the result are asked. However, it can be said that the activities were generally
teacher-centered for demonstration purposes after the subject was explained. In this context, it can be
stated that activities and experiments were aimed at proving knowledge rather than directing to the
research process. Furthermore, it can be said that although the students were given the right to speak
in the lessons in the control group, the lessons were mainly teacher-centered and the lecturing was

more prominent.

In the experimental group, in addition to the activities envisaged in the program, the
worksheets developed by the researcher based on "Toulmin's Argumentation Model" were used. The
worksheets in the studies based on argumentation-based approach in the literature were examined,
then, a total of fourteen activities, four of which were based on "Theories Competing with Cartoons",
three of which were based on "Theories Competing with Stories", four of which were based on "Guess-
Observe-Explain" and three of which were based on "Table of Expressions" strategies, were prepared
to be used during teaching. Science teaching programs were examined and how the activities of the
argumentation based approach were associated with the related outcomes was stated on the first page
of the activity sheets. The students in the experimental group were informed about the teaching of the
lesson during two lesson hours, and the argumentation based approach was mentioned briefly. A
sample argumentation based approach activity was introduced, and information was given about
experimental skills, one of the scientific process skills. It was stated to the students that they would
work in groups during the lesson, and it was mentioned that it is important to communicate within
the group, to share ideas freely with group friends and to cooperate. The designs in the events were
previously tested by the researcher, and the materials that may be required were identified and
provided. Students were expected to examine the activity sheet, reflect on and discuss the claims on
the worksheet, indicate whether the groups agree/disagree with the claims, and provide justification
for the accuracy of their predictions and complete the relevant fields. Furthermore, the groups were
asked to present their claims and justifications to the whole class and to create an argumentation
environment by asking students what they would like to say against the evidence presented by their
friends. Students were expected to carry out the activity to prove or refute their justification for the
accuracy of their predictions, evaluate their observations after completing the activity, and then
explain the section on whether the experiment result and their claims were compatible with the

reasons.

The activities and practices in the experimental and control groups were applied by the
researcher from the beginning of February to the end of May 2019, and the necessary data were

obtained.
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Data Analysis

Within the scope of the study, the data obtained by "Scientific Creativity Test", "Inquiry
Learning Skills Perception Test", and "Academic Achievement Test" were analyzed with the help of
SPSS 17 package program based on the aim. Within the scope of the study, Shapiro-Wilk test was used
to determine whether the scores obtained from the pre-test and post-tests were normally distributed
since the group size was less than 50. After the normality test was applied, the skewness coefficient
was examined for values less thano=.05. Independent groups t-test was applied to determine whether
there was a significant difference between the pre-test scores of the experimental and control groups,

and for the t-test, it was first examined whether the assumptions were met or not.

In the experimental studies, if a test is applied to subjects twice, the so-called pretest effect
may occur and the subjects may be familiar with the tests, which may significantly affect the posttest
scores. The covariance analysis (ANCOVA) is applied to eliminate this threat. In a pre-test-post-test
control group design, if the researcher focuses on whether the experimental process is effective, the
most appropriate statistical process is the one-factor ANCOVA in which the pre-test is controlled as a
covariate (Biliyiikoztiirk, 2010). Furthermore, ANCOVA can also be used to synchronize groups since
the groups may differ due to another variable although random sampling is performed especially in
small samples. For all these reasons, it was tested with ANCOVA (Covariance Analysis) whether there
were significant differences between the pre-test and post-test scores of the experimental and control

groups.
Ethical Permissions of the Study

All rules stated to be followed within the scope of "Higher Education Institutions Scientific Research
and Publication Ethics Directive” were followed in this study. None of the actions stated under the
title "Actions Against Scientific Research and Publication Ethics", which is the second part of the

directive, was carried out.

Ethics committee permission information: Ethical approval was given to this study with the letter
numbered 2019-03 at the meeting of Bursa Uludag University Social and Human Sciences Research

and Publication Ethics Committee on March 29, 2019.
Findings

The results obtained from the study are arranged for each sub-problem and are presented

below.
Results on the First Sub-Problem

The first sub-problem was expressed as "Is there a significant difference between the scientific
creativity levels of the students in the experimental and control groups?". To this end, the Scientific

Creativity Test, which was applied to the experimental and control groups as a pre-test and a post-
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test, was scored. Based on the data obtained, it was investigated whether there was a significant
difference between the pre-test and post-test scores of the students in the experimental and control
groups in terms of creativity and the Originality, Flexibility and Fluency sub-dimensions of creativity,

and the quantitative data were presented in tables.

The Shapiro-Wilks test statistic was used to find out whether the data were normally
distributed, and the Scientific Creativity Test showed normal distribution for all four groups, since

p>.05 was required.

As a result of the t test which was performed since the Scientific Creativity Test pre-test scores
were normally distributed, it was observed that there was no significant difference in total pre-test
mean scores between the groups (p=.928). Furthermore, it was observed that there was no significant
difference between the “flexibility” and “fluency”, which are the sub-dimensions of the Scientific
Creativity Test, pre-test scores of the students in the experimental and control groups (p=.822; p=.183).
In this case, it can be said that there was no statistically difference in the flexibility and fluency
subscales of the Scientific Creativity Test of the students in the experimental and control groups before
the study. In the originality sub-dimension of the scale, it was determined that there were significant
differences between the experimental and control groups (p=.046). Despite the possibility that this
difference occurred in the pre-tests between the groups would affect the post-tests, analysis of
covariance (ANCOVA) was performed and the differences between the corrected post-test averages of

the groups were determined.

Before starting the analysis of covariance, the Levene test was used to check whether the scale
met the homogeneity assumptions. As a result of the Levene test in the ANCOVA analysis performed
for the Scientific Creativity test in this study, it was found that the scale met the homogeneity
assumptions in the sub-dimensions of originality [Fass= .051; p=.822], flexibility [Fass= .264; p=.610],
and fluency [Fas9=2.662; p=.111] and in total scores [F,3s8=.001; p=.970].

According to the analysis results of the covariance test performed to test whether the Pretest-
Group joint effect on the posttest was significant for the equality of slopes of regression lines as the
last assumption of the ANCOVA analysis, it was determined that it was not significant in originality
[Fa,36=.009; p=.923], flexibility [F,36=.005; p=.942], and fluency [Fq36=.637; p=430] and in total scale
scores [Fa,30=.177; p=.677] . The results showed that the slopes of the regression lines calculated for the
prediction of the post-test scores based on the Scientific Creativity Test pre-test scores of the
experimental and control group students were equal. Valid ANCOVA comments can be made in the

study upon the verification of the assumptions.

The arithmetic mean, standard deviation values of the pre-test and post-test scores of the
students in the experimental and control groups, in which the study was conducted, from the

Scientific Creativity Test and its sub-dimensions, the post-test corrected mean scores calculated in
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covariance analysis and based on multiple comparison test, and standard error values are presented in
Table 2.
Table 2. The arithmetic mean, standard deviation values of the pre-test and post-test scores of the students in

the experimental and control groups from the Scientific Creativity Test and its sub-dimensions, and the post-test
corrected mean scores and standard error values

Sub-dimensions of the scale Groups N  Test Total Scores Corrected Post-
test
X Ss X SH
corrected
Originality Control 20 Pre 5.95 2.68
Post 5.80 2.26 5.84 551
Experimental 20 Pre 4.30 2.36
Post 6.15 2.47 6.10 551
Flexibility Control 20 Pre 16.90 525
Post 15.80 4.89 15.81 1.02
Experimental 20 Pre 16.50 5.89
Post 21.65 4.13 21.63 1.02
Fluency Control 20 Pre 9,40 4,05
Post 8.20 3.83 8.19 1.06
Experimental 20 Pre 11.15 4.10
Post 15.40 5.29 15.40 1.06
Scale Control 20 Pre 32,25 10,14
(General) Post 29.80 8.42 29.82 1.87
Experimental 20 Pre 31.95  10.65

Post 43.20 8.59 43.17 1.87

According to the results in Table 2, it was observed that the posttest corrected mean scores of
the students in the experimental and control groups from the Scientific Creativity test and its sub-
dimensions were different from each other. In the originality subscale, the posttest corrected mean
score was x=6.10 for the experimental group and x=5.84 for the control group. In the flexibility
subscale, the posttest corrected mean score was x=21.63 for the experimental group and x=15.81 for the
control group. In the fluency subscale, the posttest corrected mean score was x=15.40 for the
experimental group and x=8.19 for the control group. The Scientific Creativity test posttest corrected
mean score of the experimental group was x=43.17, and the posttest corrected mean score of the

control group was x=29.82.

The results of the analysis of covariance (ANCOVA) performed to find out whether there was
a significant difference between the corrected posttest scores according to pre-test scores of the
scientific creativity test and its sub-dimensions of the students in the experimental and control groups

are presented in Table 3.
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Table 3. ANCOVA results of the corrected posttest scores according to pre-test scores of the scientific creativity
test and its sub-dimensions of the students in the experimental and control groups

Source of Variance Sum of Sd Squares F p Partial
Squares Mean n?

Pre Originality 706 1 706 123 728 003

Grouping Main Effect .613 1 .613 106 746 .003

Error 213.044 37 5.758

Total 1643.000 40

Pre Flexibility 8.593 1 8.593 412 525 011

Grouping Main Effect 337.795 1 337.795 16.207  .000 305

Error 771.157 37 20.842

Total 15147.000 40

Pre Fluency .005 1 .005 .000 .988 .000

Grouping Main Effect 495.173 1 495.173 22563  .000 379

Error 811.995 37 21.946

Total 6900.000 40

Pre scale (general) 155.613 1 155.613 2.216 145 .056

Grouping Main Effect 1779.601 1 1779.601  25.337  .000 406

Error 2598.787 37 70.237

Total 57840.000 40

As it is seen in Table 3, when Scientific Creativity test and its sub-dimensions pre-test total
scores were taken under control according to the results of the analysis of covariance, it was revealed
that the grouping main effect was significant in terms of the posttest corrected total scores of the
groups [Fu37=25.337; p=.000]. In the study, the effect size on the students' Scientific Creativity Test
total scores was measured with partial eta square. The effect size values determined by Cohen (1992)
were interpreted based on criteria (small if I]?<.06, (medium if.14>1)2>.06), high if I)2>.14 and above). It
was observed that the method applied in the experimental group had a high level of effect (n>=.406) on
scientific creativity. Furthermore, when flexibility [Fas»)= 16.207; p=.000] and fluency [Fas)= 22.563;
p=.000] sub-dimensions pre-test total scores were kept under control, it was observed that there were
statistically significant differences between the groups in terms of posttest corrected total scores, and

that there was no significant difference in the originality [Fq37=.106; p=.746] sub-dimension.

At the level of sub-dimensions, it was observed that the teaching approach applied in the
experimental group had a high level of effect on the flexibility (n?=.305) and fluency (n*=.379) sub-
dimensions. In conclusion, it can be said that the teaching approach in the experimental group was
more effective on students in terms of flexibility and fluency, which are sub-dimensions of the

scientific creativity test (p<.05).
Results on the Second Sub-Problem

The second sub-problem was expressed as "Is there a significant difference between inquiry
learning skills of the students in the experimental group where the argumentation based teaching

approach was implemented and the students in the control group where the available teaching
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program was implemented?". To this end, the Inquiry Learning Skills Perception Test, which was

applied to the experimental and control groups as a pre-test and a post-test, was scored.

The Shapiro-Wilks test statistic was used to find out whether the data were normally
distributed. Since p>.05 was required, it was observed that the post-test of the control group and the
pre-test and post-test scores of the experimental group were normally distributed. The coefficient of
skewness was also examined to determine pre-test scores of the Inquiry Learning Skills Perception
Test of the control group were normally distributed. The pre-test coefficient of skewness of the Inquiry
Learning Skills Perception Test of the control group was found to be -1.040. According to Tabachnick
and Fidell (2013), if the kurtosis and skewness coefficient values are between -1.5 +1.5, the distribution
can be regarded as normal, therefore, parametric tests were applied to the data since the Inquiry

Learning Skills Perception test showed normal distribution for all four groups.

As a result of the t test performed due to the normal distribution of the Inquiry Learning Skills
Perception test pre-test scores, it was observed that there was no significant difference in total pre-test
mean scores between the groups (p=.264). Furthermore, it was also observed that there was no
significant difference between the "positive perceptions" and "negative perceptions”, which are the
sub-dimensions of the inquiry learning skills perception test, pre-test scores of students in the
experimental and control groups (p=.446; p=.779). In the sub-dimension of perceptions of questioning
accuracy of the scale, it was determined that significant differences occurred between the
experimental and control groups (p=.045). Despite the possibility that this difference occurred in the
pre-tests between the groups would affect the post-tests, analysis of covariance (ANCOVA) was

performed and the differences between the corrected posttest means of the groups were determined.

Before starting the analysis of covariance, the Levene test was used to check whether the scale
met the homogeneity assumptions. As a result of the Levene test in the ANCOVA analysis performed
for the Inquiry Learning Skills Perception Test in this study, it was found that the scale met the
homogeneity assumptions in the sub-dimensions of positive perceptions [Fq3s=.642; p=.428], negative
perceptions [Fass= 3.020; p=.090], perceptions of questioning accuracy [F,3%=.047; p=.830] and in total
scores [F,38=.118; p=.733].

According to the analysis results of the covariance test performed to test whether the Pretest-
Group joint effect on the posttest was significant for the equality of slopes of regression lines as the
last assumption of the ANCOVA analysis, it was determined that it was not significant in positive
perceptions [Fa36=2.561; p= .118], negative perceptions [F36)=2.679; p=.110], perceptions of
questioning accuracy [Fa36=.265; p=.610] and in total scale scores [Fq36=1.034; p=.316]. The results
showed that the slopes of the regression lines calculated for the prediction of the post-test scores based
on the Inquiry Learning Skills Perception Test pre-test scores of the experimental and control group
students were equal. Valid ANCOVA comments can be made in the study upon the verification of the

assumptions.
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The arithmetic mean, standard deviation values of the pre-test and post-test scores of the
students in the experimental and control groups, in which the study was conducted, from the Inquiry
Learning Skills Perception Test and its sub-dimensions, the post-test corrected mean scores calculated
in covariance analysis and based on multiple comparison test, and standard error values are presented
in Table 4.

Table 4. The arithmetic mean, standard deviation values of the pre-test and post-test scores of the students in

the experimental and control groups from the Inquiry Learning Skills Perception Test, the post-test corrected
mean scores

Sub-dimensions of the scale Groups N Test Total Scores Corrected Posttest
X Ss X SH
corrected
Positive Perceptions Control 20 Pre 35.90 5.27
Post  35.20 6.54 35.48 1.20
Experimental 20 Pre 34.40 6.94
Post 3775  4.85 37.46 1.20
Negative Perceptions Control 20 Pre 19,65 3.40
Post ~ 21.00  4.03 20.95 1.15
Experimental 20 Pre 20.00 4.36
Post ~ 20.00 6.13 20.04 1.15
Perceptions of questioning Control 20 Pre 28.50  4.04
accuracy Post 26.95 4.72 26.88 1.16
Experimental 20 Pre 25.90 3.87
Post 2815 522 28.21 1.16
Scale Control 20 Pre 84.05 8.93
(General) Post 83.15 12.23 84.01 2.70
Experimental 20 Pre 80.30 11.77
Post 8590 13.25 85.04 2.70

According to the results in Table 4, it was observed that the post-test corrected mean scores of
the Inquiry Learning Skills Perception Test and its sub-dimensions of the students in the experimental
and control groups were different from each other. In the positive perception subscale, the posttest
corrected mean score was x=37.46 in the experimental group and x=35.48 in the control group. In the
negative perception subscale, the posttest corrected mean score was x=20.04 in the experimental group
and x=20.95 in the control group. In the sub-scale of perceptions of questioning accuracy, the posttest
corrected mean score was x=28.21 in the experimental group and x=26.88 in the control group. The
Inquiry Learning Skills Perception Test posttest corrected mean score was X=85.04 in the experimental

group, and the posttest corrected mean score was X=84.01 in the control group.

The results of the analysis of covariance (ANCOV A) performed to find out whether there was
a significant difference between the corrected posttest scores according to pre-test scores of the
Inquiry Learning Skills Perception Test and its sub-dimensions of the students in the experimental

and control groups are presented in Table 5.
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Table 5. ANCOVA results of the corrected posttest scores according to pre-test scores of the Inquiry Learning
Skills Perception Test and its sub-dimensions of the students in the experimental and control groups

Source of Variance Sum of Sd Squares F p Partialn?
Squares Mean

Pre positive perception 203.804 1 203804 7133 011 162

Grouping Main Effect 38.860 1 38.860 1.360 251 .035

Error 1057.146 37 28.572

Total 54543.000 40

Pre negative perception 41.241 1 41.241 1.550 221 .040

Grouping Main Effect 8.207 1 8.207 .308 .582 .008

Error 984.759 37 26.615

Total 17846.000 40

Pre perception of questioning 1.488 1 1.488 058 810 002

accuracy

Grouping Main Effect 15.885 1 15.885 .624 435 .017

Error 942.012 37 25.460

Total 31318.000 40

Pre scale (general) 872.395 1 872.395 6.083 .018 141

Grouping Main Effect 10.271 1 10.271 072 790 .002

Error 5305.955 37 143.404

Total 292033.000 40

As it is seen in Table 5, when the Inquiry Learning Skills Perception Test and its sub-
dimensions pre-test total scores were taken under control according to the results of the covariance
analysis, it was revealed that the grouping main effect was not significant in terms of posttest
corrected total scores [Fu37=.072; p=.790]. According to the results, when positive perception [Fas7=
1.360; p=251], negative perception [Fu37=.308; p=.582] and perceptions of questioning accuracy
[Fa37=.624; p=.435] subdimensions pretest total scores were taken under control, although the scores
of the experimental group (X=85.04) in the inquiry learning skills test were higher compared to the
control group (x=84.01), it did not cause a statistically significant difference. This result indicated that
the argumentation-based teaching approach did not affect students' perception of inquiry learning

skills significantly.

Furthermore, as a result of the comparison of the pre-test post-test scores of the groups with
the dependent groups t-test, it was observed that the pre-test post-test scores of the control group

(p=.830) and the experimental group (p=.226) did not differ significantly from each other.
Results on the Third Sub-Problem

The third sub-problem was expressed as "Is there a significant difference between the
academic achievements of the students in the experimental group where the argumentation based
teaching approach was implemented and the students in the control group where the available
teaching program was implemented?". To this end, the Academic Achievement Test, which was
applied to the experimental and control groups as a pre-test and a post-test, was scored. In line with
the solution of the sub-problem, the post-test scores obtained from the participants as a result of the

experimental application were compared by ANCOVA.
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The Shapiro-Wilks test statistic was used to find out whether the data were normally
distributed, and it was observed that the pre-test scores of the control group of the Academic
Achievement Test and the pre-test and post-test scores of the experimental group showed normal
distribution, since p>.05 was required. The coefficient of skewness was examined to determine pre-test
scores of the Academic Achievement Test of the control group were normally distributed. The pre-test
coefficient of skewness of the Academic Achievement Test of the control group was found to be 0.747.
According to Tabachnick and Fidell (2013), if the kurtosis and skewness coefficient values are between
-1.5, +1.5, the distribution can be regarded as normal, therefore, the Academic Achievement Test
showed normal distribution for all four groups. As can be seen, since the data showed normal

distribution for each group, parametric tests were applied to the obtained data .

As a result of the t test performed due to the normal distribution of the Academic
Achievement Test pre-test scores, it was observed that there was no significant difference in total pre-
test mean scores between the groups (p=.185). The fact that there was no difference between the
Academic Achievement pre-test scores of the groups indicated that the pre-test scores did not have a
biased contribution to the results of the Academic Achievement post-test scores, and that the pre-test
scores could be ignored. Whether there were significant differences between the pre-test and post-test

scores of the groups was tested by ANCOVA (Analysis of Covariance).

Before starting the analysis of covariance, the Levene test was used to check whether the scale
met the homogeneity assumptions. As a result of the Levene test in the ANCOVA analysis performed
for the Academic Achievement Test in this study, it was found that the scale met the homogeneity

assumptions in the total scores of the scale [Fq,38=.084; p=.774].

According to the analysis results of the covariance test performed to test whether the Pretest-
Group joint effect on the posttest was significant for the equality of slopes of regression lines as the
last assumption of the ANCOVA analysis, it was determined that the Group Pre Test joint effect on
the post-test scores of the students was not significant [F,36=.018; p=.894]. The results showed that the
slopes of the regression lines calculated for the prediction of the post-test scores based on the
Achievement Test pre-test scores of the experimental and control group students were equal. Valid

ANCOVA comments can be made in the study upon the verification of the assumptions.

The arithmetic mean, standard deviation values of the pre-test and post-test scores of the
students in the experimental and control groups, in which the study was conducted, from the
Academic Achievement Test, the post-test corrected mean scores calculated in covariance analysis and

based on multiple comparison test, and standard error values are presented in Table 6.
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Table 6. The arithmetic mean, standard deviation values of the pre-test and post-test scores of the students in
the experimental and control groups from the Academic Achievement Test, the post-test corrected mean scores
and standard error values

Groups N Total Scores Corrected Posttest
X Ss X corrected SH
Control 20 Pre-test 9.05 3.36
Post-test 8.60 4.00 8.59 .883
Experimental 20 Pre-test 10.55 3.66
Post-test 11.30 3.68 11.30 .883

According to the results in Table 6, it was observed that the Academic Achievement Test
posttest corrected mean scores of the students in the experimental and control groups were different
from each other. The Academic Achievement Test posttest corrected mean score was x=11.30 in the

experimental group and x=8.59 in the control group.

The results of the analysis of covariance (ANCOVA) performed to find out whether there was
a significant difference between the corrected posttest scores according to Academic Achievement Test

Pre-test Scores of the students in the experimental and control groups are presented in Table 7.

Table 7. ANCOVA results of the corrected post-test scores according to the academic achievement test pre-test

scores of the students in the experimental and control groups

Source of Variance Sum of Sd Squares F p Partialn?
Squares Mean

Pre-test .018 1 018 .001 973 .000

Grouping Main Effect 70.047 1 70.047 4.604 .039 111

Error 562.982 37 15.216

Total 4596.000 40

As it is seen in Table 7, when Academic Achievement Test pre-test total scores were taken
under control according to the results of the analysis of covariance, it was revealed that the grouping
main effect was significant in terms of the posttest corrected total scores of the groups [Fus= 4.604;
p=039]. In the study, the effect size on the students' Academic Achievement Test total scores was
measured with partial eta square. The effect size values determined by Cohen (1992) were interpreted
based on criteria (small ifl?<.06, (medium if.14>1]2>.06), high ifI]>>.14 and above). It was observed that
the method applied in the experimental group had a moderate effect on academic achievement

(2=.111).

The results obtained from the Academic Achievement Test showed that there was a
statistically significant difference between the groups, in other words, the argumentation-based

learning process had a significant and positive effect on students' achievement.
Conclusion and Discussion

In this study, the effect of the science course taught with an argumentation-focused

approachon inquiry learning skills, scientific creativity levels and academic success was examined.
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Conclusion and Discussion on Students' Scientific Creativity Levels

In this study, it was aimed to examine the effect of the argumentation-based teaching
approach performed in the science course on students' scientific creativity levels. By taking the pre-
test total scores of the experimental and control groups under control, it was determined that there
was a statistically significant difference in terms of the groups' post-test corrected total scores, and that
the applied method had a high level, positive and significant effect on scientific creativity.
Accordingly, it can be said that the argumentation-based learning method used in the teaching of the
subjects studied in the science course was more effective in increasing the creativity of students

compared to the current teaching method.

At the level of sub-dimensions, it was observed that the teaching approach applied in the
experimental group had a high effect on the flexibility and fluency sub-dimensions. Since the fluency
dimension represents the number of ideas developed, it can be said that the application performed in
the study made a quantitative contribution to the ideas produced. Considering that the flexibility
dimension represents the number of disciplines covered by the ideas developed, it can be said that the
application performed contributed to interdisciplinary thinking and led the individual to think

interdisciplinary.

In this process, the fact that the students in the experimental group keep in touch with their
peers, correct and reinforce their claims in communication, or they give up and refute their claims,
realize their limitations and enable the development of many new ideas are the processes that require
creativity. It is considered that the quality and difficulty level of the scientific arguments created in the
argumentation process in the interactive environment of the students in the experimental group
contributed to the original thinking and that the difficulty factor used in the argumentation process
also led to the student's original thinking. It was observed that the students in the experimental group
built different experiments in the activities, used their creativity while choosing materials and could
express their ideas freely. Furthermore, when the data obtained from the experimental group
students' worksheets were examined, it was observed that the answers they produced against the
questions were generally original. When the data obtained by the questions with drawing content in
the scientific creativity questionnaire were analyzed, the fact that the students developed the same
idea with pre-test drawings with different details in their post-test drawings and mostly used
technological and scientific elements can be considered as an important improvement for total
creativity. Thus, it was found out that argumentation-based science teaching positively affected the
students' scientific creativity. The result of the study is similar with many studies in the literature
indicating that the argumentation process positively affects creative thinking (Antiliou, 2012; Baydar,
2018; Chiu and Ming, 2008; Glassner and Schwarz, 2007; Kii¢iik Demir, 2014; Nussbaum, E. M. and
Sinatra, G. M. 2003; Tiimay and Koseoglu, 2010; Ugar, 2018).
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Conclusion and Discussion on Students' Inquiry Learning Skills Perception

In this study, the effect of the argumentation-based teaching approach performed in the
science course on students' inquiry learning skills perceptions was examined. By taking the pre-test
total scores of the experimental and control groups under control, although the scores of the
experimental group on the inquiry learning skills perception test were higher compared to the control
group, it did not cause a statistically significant difference. Moreover, it was observed that the
experimental group scores were higher in other sub-dimensions (positive perception sub-dimension
and the perception of questioning the accuracy sub-dimension) except for the negative perception sub-
dimension compared to the control group. Furthermore, it was observed that the inquiry learning
skills perceptions posttest mean scores of the students in the experimental group (x=85.04) were
higher than the mean scores of the students in the control group (x=85.04). However, although it was
considered as an indicator that the lesson taught with the argumentation-based teaching approach
was more effective in improving students' inquiry learning skills perception levels compared to the
lesson in which the teaching was performed with the activities and practices in the seventh grade

science textbook, it was not significant.

The constructivist approach was adopted along with the change in science curriculum after
2005, many methods/techniques/strategies began to be used in the teaching-learning process, and
thus, students are actively involved in the process. When it was considered that the students in the
control group, who were taught by using the activities and practices in the science textbook, were
educated according to the constructivist approach, the fact that similar results were obtained in both

groups in terms of inquiry learning skills perception levels was considered to be usual.

While students generally have inquiry learning skills at young ages, they develop at all ages
and in a certain process. Since these skills include internal, affective and environmental factors and the
process is difficult, it was considered that the research period applied was insufficient for the
development of this perception. In this study conducted with 7th grade students, the reason why
inquiry skills did not cause a significant difference between the groups can be expressed by the fact
that the students acquired their inquiry skills before starting the seventh grade and that they
encountered the argumentation-based teaching approach for the first time. The long-term use of
classroom activities with the argumentation based teaching approach is predicted to have a greater
effect on students' perceptions of inquiry learning skills. The result of the study was similar to many
studies in the literature indicating that the argumentation process had no effect on the development of
inquiry learning skills (Kiiciik, 2012; Nazli, 2019; Ugar, 2018; Yildirim, 2018). However, in the study
conducted by Chin and Teou (2009), it was concluded that the use of concept cartoons contributed to
students' inquiry thinking. Furthermore, in the studies conducted by Yerrick (2000), Zee et al. (2001), it
was found that the use of argumentation in science course improved students' inquiry skills, which is

not in parallel with the study.
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Conclusion and Discussion on Students' Academic Achievement

In this study, it was aimed to examine the effect of the argumentation-based teaching
approach performed in the science course on the academic achievement of students. By taking the pre-
test total scores of the experimental and control groups under control, it was determined that there
was a statistically significant difference in terms of the posttest corrected total scores of the groups and
that the applied method had a moderate, positive and significant effect on academic achievement.
Accordingly, it can be said that the argumentation-based learning method used in the teaching of the
subjects studied in the science course was more effective in increasing the success of the students

compared to the current teaching method.

The fact that the application groups that performed argumentation-based teaching activities
were found to be more successful than the control group showed the positive effect of argumentation-
based teaching activities on academic achievement. In this context, this result confirms the hypothesis
that the applications based on the argumentation-based teaching approach have an effect on
developing students' awareness, improving their conceptual understanding, understanding science

and developing their ideas about scientific knowledge (Giinel, Omar, Grimberg and Hand, 2003).

Academic achievement is one of the most important indicators showing the effectiveness of an
educational program. It is considered that the argumentation-based teaching approach is due to the
fact that it enables students to be more active and curious during the lesson, encourages them to make
explanations, does not act as a passive recipient of information, but shapes them to learn on their own,
learning in a discussion environment becomes fun, and students develop their research skills. Thus,
the formation of more permanent knowledge in students as a result of reaching higher level cognitive

skills by questioning the thoughts of the students in the lessons may also have been effective.

Although the studies include some results indicating that argumentation-based teaching does
not affect academic achievement, it is not correct to mention it for all studies. Because, according to the
literature review, a significant increase in the academic achievement of students was found in most of
the studies (Aydogdu, 2017; Berland and Reiser, 2009; Emig et al., 2014; Garcia-Mila et al., 2013;
Grimberg and Hand, 2003; Hand, Wallace and Yang 2004; ik, 2019; Kingir, Geban and Giinel, 2012;
Meral, 2018; Nielsen, 2012; Oz, 2020; Sahin, 2016; Ulu and Bayram, 2015; Yalgin, 2019; Yesildag-
Hasangebi and Giinel Polat, 2013; Yiiksel, 2019). The result of the study is parallel with many studies

indicating that argumentation-based science teaching increases the academic success of students.
Recommendations

4 Studies can be conducted on the effect of the science course, which is taught with an
argumentation-based approach in different courses, different subjects, different sample groups and
different educational levels, on inquiry learning skills, scientific creativity levels and academic

achievement.
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v Studies can be conducted on the effect of this approach, which is considered to be
effective on higher-order thinking skills, on different higher-order thinking skills (problem solving,
critical thinking, argumentative thinking, etc.) in the field of science.

v It was observed that the students confused the argumentation components such as
data, claim and justification, and they had difficulty in producing promoters especially while proving
their claims. Science teaching programs and textbooks should include the activities that will allow
students to justify the information they have learned.

v More detailed studies can be conducted by keeping the application period longer to
determine the factors that affect the development of inquiry learning skills and scientific creativity

levels.
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