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The aim of this study is to examine the effect of scientific inquiry-based instruction on
the academic achievement of primary school fourth grade students in science course.
In the study pretest-posttest control group quasi-experimental design was used. The
study group consisted of 100 students studying in primary schools in Giresun
province. Research activities prepared in accordance with the inquiry-based teaching
method based on the stages of the Inquiry-Based Instruction Method for the students
in the "Matter and Nature" unit in the 4th grade Science Teaching Program of the 2019-
2020 academic year. To the students in the control group, activities in the textbooks in
accordance with the Science Education Program and prepared according to the
traditional method were applied. As a data collection tool, "Academic Achievement
Test" was applied as a pre-test and a post-test. At the end of the application, a
significant difference was found in favor of the experimental group students.
Accordingly, it was concluded that scientific inquiry-based teaching practices were
effective in increasing the academic achievement of primary school fourth grade
students in the Science course.
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Bu calismanin amaci, bilimsel sorgulamaya dayali 6gretim uygulamalariin ilkokul
dordiincii smuf Ogrencilerinin fen bilimleri dersindeki akademik basarilari tizerindeki
etkisinin incelenmesidir. Calismada on test-son test kontrol gruplu yari deneysel desen
kullanilmugtir.  Arastirmamin bagimli  degiskeni Ogrencilerin fen bilimleri dersindeki
akademik basarilaridir. Bagimsiz degiskeni ise uygulanan 6gretim yontemidir. Arastirma
2019-2020 egitim-0gretim yilinda gerceklestirilmis olup, ¢alisma grubunu Giresun ilinde
bulunan ilkokullarda 6grenim goéren 100 dordiincii sif 6grencisi olusturmustur. Deney
grubundaki Ogrencilere sorgulamaya dayali &gretim yontemi asamalari temel alinarak
hazirlanan etkinlikler; kontrol grubundaki &grencilere ise Fen Bilimleri Ogretim
Programi'na uygun ders kitaplarindaki ve geleneksel yonteme gore hazirlanan etkinlikler
uygulanmugtir. Veri toplama araci olarak “Akademik Bagari Testi” kullarulmustir. Veriler
IBM SPSS v24 paket programinda analiz edilmistir. Aragtirma sonuglarina gére uygulama
oncesi deney ve kontrol grubundaki dgrencilerin akademik basar: testleri arasinda anlaml
bir fark bulunmamisken yokken, uygulama sonunda deney grubu 6grencilerinin lehine
anlamli fark belirlenmistir. Buna gore bilimsel sorgulamaya dayah Ogretim
uygulamalarmin Fen Bilimleri dersi Madde ve Dogasi Unitesi'nde yer alan kazanimlar
dikkate almarak ilkokul dérdiincii sinif 6grencilerinin akademik basarilarinda etkili oldugu

Sorumlu Yazar: Elif Yilmaz, Uzman, MEB, Tiirkiye, elifylmz168224@outlook.com , ORCID ID: 0000-0003-2050-0523
Elif Oztiirk, Dr. Ogr. Uyesi, Giresun Universitesi, Tiirkiye, elif.ozturk@giresun.edu.tr, ORCID ID: 0000-0002-3764-4526

* Bu ¢alisma birinci yazarin ikinci yazar danismanhginda yiiriitt{igii yiiksek lisans tezinin bir boliimiiniin {iriiniidiir. Bu
calismaya yazarlar esit oranda katki saglamistir.

Atificin: Yilmaz, E. & Oztiirk, E. (2021). Bilimsel sorgulamaya dayali $gretim uygulamalarimn ilkokul dérdiincii simf
Ogrencilerinin fen bilimleri dersindeki akademik basarilarina etkisi. Kirsehir Egitim Fakiiltesi Dergisi, 22(2), 1127-1163.



Yilmaz, E. & Oztiirk, E.

sonucuna varilmigtir.

Giris

Cagimmiz bilgi ve teknoloji ¢agidir. Dolayisiyla giintimiiz egitim sisteminin temel amaci
Ogrenciye bilgiyi dogrudan aktarmak degil, bilgiye nasil ulasacaginin becerisini kazandirmaktir. Yine
bu bilgi ve teknoloji ¢caginda insanin diisiinsel becerilerinin simirlar1 genisledik¢e insan davranislarinin
altinda yatan sebepler sorgulandikca bireylerin sahip oldugu kavramlar ve diisiinme bigimlerinde
degisiklikler meydana gelmektedir. Bu sebeple diisiinen bir varlik olan insanin bu siiregte kaginilmaz
olarak degisiklige ugramasi toplumu degistirmekte, bilim insanimi degistirmekte, 6grenme ortamini
ve bu ortamin uygulayicisi 6gretmeni ve 6grenciyi degistirmektedir. Bilgiye sahip olmaktan ziyade
bunu {ireten, bilgiye ulasma yollarini kavrayabilen ve ulastig1 bilgileri giindelik yasantisina
yansitabilen bireylere ihtiya¢ duyulmaktadir. Tiim bu sebepler donarumli bir gelecek yetistirmek
adma fen ve teknoloji egitimini zorunlu kilmaktadir. Dolayisiyla bu siirecte de okullarda verilen fen

bilimleri derslerinin 6nemli bir yer tuttugu goriilmektedir (Arslan, 2007).

Ozellikle egitimin temelini olusturan ilkokul kademesinde, programdaki derslerden
ogrencilerin bilimsel diisiinme becerilerinin gelistirilmesine katki saglayacak derslerin basinda Fen
Bilimleri dersi gelmektedir. Fen Bilimleri diger bilim dallarina nazaran yaparak yasayarak giinliik
yasantiya uygun faaliyetleri biinyesinde barindirmakta ve kazandirdig: beceriler agisindan ilkokul
birinci kademe miifredatinda 6grencilerin 6grenim siirecinde 6nemli bir yer tutmaktadir (Bozdogan,
2007). Son yillarda fen &gretiminin amaglar1 arasinda ezber bilgiden ziyade bireyin bilgiyi kendisinin
zihninde yapilandirdigi anlamli 6grenmeye, elestirel diisiinme ve sorgulama becerilerinin gelisimine
verilen 6nem artmustir (Pringle, 2004). Nitekim c¢agdas egitim anlayis1 uluslararast programlarda
dikkate alman 21. yiizyill 0grenen becerilerinde problem ¢ozme, iist diizey diisiinme becerileri
(elestirel, yansitici, yaratict ve analitik diisiinme gibi), iletisim ve sosyal becerilerin 6nemine vurgu
yapilmigtir (Lamb, Maire, ve Doecke, 2017, ss. 11, 12). Ulkeler, egitimin kalitesinin artirilmasi,
sorgulayan, iireten bireyler yetistirmek, Fen Bilimlerine uygun 6grenme alanlari saglamak adina
egitim sistemlerini gozden gegirme gereksinimi duymuslardir (Aydin ve Balim, 2013). Tiirkiye’'de
uygulanan 6gretim programlar: diger gelismis ve gelismekte olan tilkelerde oldugu gibi Fen Bilimleri

Ogretim teknik ve modelleri acisindan yenilesme ve gelisme gayretini tasimaktadir.

Ulkemizde egitim sistemi {izerine yapilan olumsuz tenkitler sebebiyle 6gretim metotlarinda
birtakim degisikliklere gidilmistir Bunun sebebi olarak da Ogretmenin daha aktif buna karsilik
ogrencinin katilimmin daha diisiik oldugu, bilginin 6gretmen tarafindan anlatim ve geleneksellesmis
yontemler vasitasiyla 6grencilere kazandirilmaya calisildigi bu yiizden de hedeflenen egitsel amaglara
ulasilamadig1 gosterilebilir (Kegeci, 2014). Bu degisikliklerden biri 2013 yilinda yapilmis olup

programda sorgulamaya dayali 6gretim temele alinmistir (Millli Egitim Bakanligi, 2013). Halen
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yliriitiilen fen bilimleri dersi programinda da (MEB, 2018), sorgulama temelli 6gretim programin

felsefesinde onemli bir yere oturmaktadir.

Sorgulamaya dayali 6gretim Perry ve Richardson’a (2001) gore; “sorular sorarak, arastirarak
ve bilgileri analiz ederek 6grenme verilerini yararh bilgiler haline doniistiirme siirecidir” (Perry ve
Richardson, 2001, aktaran Duban, 2008, ss. 16). Sorgulamaya dayali 6gretim, d6grencileri bilimin bir
parcast yaparak onlar1 arastirmaya sevk eder. Harlen (2004), sorgulamaya dayali 6grenmenin
Ogrencilerin giinliik hayatinda yasanan olaylar1 anlamlandirabilmek igin biligssel becerilerini
kullanarak sonuglarmi algilama becerilerini gelistirdigini belirtmektedir. Ayrica bu yolla bilimsel
¢alismanin dogas: hakkinda ogrencilere yol gostermektedir. Sorgulamaya dayali 6grenmenin
Ogrencilere 6grenmeyi 0grettigini ve 0grencilerin 6grendigi bilgileri yasaminda kullanarak egitimin
kalitesinin artirilmasi siirecine katkida bulunabileceklerini ifade etmektedir (National Research
Council, 2004). Sorgulamaya dayali Ogretim Ogrencilere diger Ogretim yontemlerine gore ders
kitaplarindaki etkinliklere dayali uygulamalardan daha zengin igerikli deneyimler sunmaktadir
(Bransfold, ve digerleri, 1999, aktaran Keselman, 2003, ss. 898-921). Evans’a (2001) gore fende
sorgulamaya dayal1 6gretim; 6grencinin sorular sormasi, sordugu sorulara yonelik arastirma yapmasi
ve veriler toplamasy, elde ettigi bulgular1 yorumlayip sonuca vararak ¢ok yonlii, elestirel ve yaratici

diisiinmesidir. Bu da ayn1 zamanda bilimsel sorgulama siireci olarak ifade edilmektedir.

Yaklagik son on yil icerisinde dgretim yontemlerinden bilimsel sorgulamaya dayali 6gretim
yontemine verilen 6nem arttig1 icin bu konuda yapilan ¢alismalarin sayisinin da arttig1 goriilmektedir.
Bu ¢alismalarin bir¢ogu sorgulamaya dayali 6gretim yonteminin diger yontemlere gore 6grencilerin
akademik basarilar1 {izerine etkisinin arastirildigi calismalardir. Sorgulamaya dayali 6gretim
yontemine iligkin farkli sinif seviyelerinde yapilan uygulama ornekleri oldugu gibi, bu yontem fen
bilimleri dersinin farkli konularinda da uygulanmistir. Bu arastirmalarin sonucunda bilimsel
sorgulamaya dayali 6gretimin 6grencilerin akademik basarilarini arttirdigi tespit edilmistir (Abdi,
2014; Atun, 2016; Bilir ve Ozkan, 2018; Cavas ve Celik, 2012; Celiksdz, 2012; Kececi, 2014; Sarioglan ve
Abaci, 2017; Sarioglan ve Bayirli, 2017; Sar1 ve Giiven, 2013; Velooa ve digerleri, 2013; Witt ve Ulmer,
2010). Bu minvalde, fen bilimleri 6gretiminin amagclar1 arasinda hatirlamaya verilen 6nem azalirken,
sorgulamaya, anlamli 0grenmeye ve elestirel diisiinme becerilerinin gelisimine verilen 6nem ise

artmagtir.

Bu kapsamda iilkemiz son yillarda Ogretmenin aktif, 6grencinin pasif oldugu, bilginin
Ogretmenler tarafindan tek diize bir sekilde dgrencilere aktarildigi, 6grenme-6gretme siirecinde klasik
metotlarin yerine 6grencinin aktif, 6gretmenin rehber oldugu yapilandirmact yaklasimi temel alan
sorgulamaya dayali 6gretim yontemini kullanmaya baslamistir. Ancak bilimsel sorgulamaya dayali
ogretim yonteminin {ilkemizde Ilkokul Fen Bilimleri dersinde kullanilarak &grencilerin akademik

basarilarma etkisini belirlemeye yonelik yapilan akademik calismalar oldukga yetersiz oldugu
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diisiiniilmektedir. Bahsedilen fayda ve arastirmalardan yola ¢ikarak bu arastirmada, dérdiincii smif
Fen Bilimleri “Maddenin Ozellikleri/Madde ve Dogas1” iinitesindeki etkinlikler bilimsel sorgulamaya
dayali Ogretim yontemine gore hazirlanarak ogrencilerin Fen Bilimleri dersindeki akademik
basarilarina etkisi belirlenmeye calisilmistir. Bu iinite konu igerigi zenginligi bakimindan ve fen
bilimlerinin en temel 6grenme alanlarindan biri olmasi agisindan yapilacak bilimsel sorgulamaya
dayali 6gretim uygulamalar1 i¢in odak noktas: olarak belirlenmistir. Dord{iincii sinifta ‘madde “ye iliskin
o0grenmede kaliciligin saglanabilmesi sarmal yaklasimin temel alindig: {ist siniflardaki fen konularinin

da 6grenmesini kolaylastirabilecektir.

Sorgulama yoluyla 6grenme ve 6gretim ¢ok kabul goren bir yontem olmasina ragmen bunun
etkililigi iizerine {ilkemizde yeterince 6zellikle, Ilkokul 1-4. Sinifi kapsayan galismalarin alan yazinda
yeterli diizeyde olmadig1 goriilmiistiir. Bu sebeple, bu arastirma ilkokulda Fen Bilimleri dersinde
sorgulamaya dayali Ogretim yoOnteminin kullanilarak etkinliklerin hazirlanmasi ve konularin
islenmesi buna bagl olarak da 6grencilerin akademik basarilar1 {izerinde etkisinin belirlenmesi adina
onemlidir ve bu c¢alismayr mevcut alan yazindan farklhi kilmaktadir. Ayrica, bu calisma ile
sorgulamaya dayali 0gretim yontemini uygulayacak siuf 6gretmenlerinin mesleki gelisimlerine
katkida bulunacag: beklenmektedir. Bu nedenler goz Oniine alindiginda arastirmanin amaci
sorgulamaya dayali 6gretim uygulamalarinin ilkokul dérdiincii sif 6grencilerinin Fen Bilimleri
dersinde yer alan “madde ve dogasi” {iinitesindeki kazanimlara yonelik akademik basarilar

tizerindeki etkisini belirlemek olarak ortaya konulmustur.
Yontem

Bu béliimde aragtirmanin modeli, ¢calisma grubu, veri toplama araglarinin 6zellikleri, gegerlik,

giivenirlik bilgileri, verilerin toplanmasi ve analiz siireci agiklanmistir.
Arastirmanin Modeli

Bu arastirmada, bilimsel sorgulamaya dayali 6gretim uygulamalarinin ilkokul doérdiincii siuf
ogrencilerinin Fen Bilimleri dersinde yer alan madde ve dogasi {initesindeki kazanimlara yonelik
akademik basarilar {izerindeki etkisi incelenmistir. Bu amacla ¢alismada kontrol ve deney grubu
olmak {izere On test-son test gruplu yari deneysel desen (Biiyiikoztiirk, 2014) kullanilmustir.
Arastirmada bagimli degisken etkilenen yani sonu¢ durumunda olan degiskendir. Bagimsiz degisken
ise etkileyen yani sebep durumunda olan degiskendir (Karasar, 2006). Arastirmanin bagiml
degiskenini Ogrencilerin akademik basarilari, olustururken bagimsiz degiskenini ise kullanilan

Ogretim yontemleri olusturmaktadir.
Evren ve Orneklem

Calismada Orneklem seciminde amagh 6rnekleme kullanilmistir. Amagcli 6rnekleme, genel

olarak, arastirmacilarin arastirma sorularini ele almalarini saglamak i¢in en uygun (Frey, 2018) ve ayn1
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zamanda aragtirma tasarimi i¢in ideal olan birimleri bilingli olarak se¢gme hedefi i¢in kullanilmaktadr.
Deneysel desende olusturulan bu arastirmada, Giresun ilinin Merkez il¢esindeki devlete bagli, biri il
merkezinde digeri de il merkezine yakin bir kirsal bolgede yer alan iki ayr ilkokulun farkli iki
subesindeki 4. sinif 6grencileri yer almaktadir. Arastirmada gruplar farkl iki ilkokuldaki 4. simiflarin
ilk donem sinav puan ortalamalarmin denkligine bakilarak biri deney (N=50) biri kontrol grubu
(N=50) olarak olusturulmustur. Ogrencilerin sinav puan ortalamalar1 denkligi arasinda uygulamayi

etkileyebilecek bir fark olmamasindan dolay1 deney ve kontrol gruplar: goreceli olarak atanmustir.
Veri Toplama Araglar

Arastirmada deney ve kontrol gruplarina uygulanan yontemlerin akademik basariya etkisini
belirlemek i¢in fen bilimleri dersi “Madde ve Dogas1” iinitesine iliskin Akademik Basar1 Testi ve Agik
Uclu Sorular kullamilmistir. Bu amagla gelistirilen akademik basar1 testi deney ve kontrol grubu

ogrencilerine 0n test ve son test olarak uygulanmustir.

Akademik basar testi: Basar: testi gelistirme stirecinde ilk olarak “Madde ve Doga” {initesinde yer
alan Ol¢lilmesi hedeflenen kazanmimlari igeren bir belirtke tablosu hazirlanmistir. Bu tablo ile
ogrencilerin biligsel diizeyleri belirlenmeye calisiimis olup akademik basar: testinin kapsam gecerliligi
saglanmistir. Ogrencilerin alt bilis seviyelerini (bilgi, kavrama, uygulama, analiz) dlgmek igin 4 secenekli

14 maddelik bir basari testi hazirlanmistir.

Tablo 1. Akademik bagar: testi belirtke tablosu

Biligsel Alan Basamaklar1 ~ g % N g 2 o
£ £ = 5 £8 ¥
= 5 B & &g
Kazanimlar

Bes duyu organini kullanarak maddeyi niteleyen 1 1 2 14

temel ozellikleri agiklar.

Farkli maddelerin kiitle ve hacimlerini 6lgerek 1 1 7

kargilagtirir.

Olciilebilir 6zelliklerini kullanarak maddeyi 2 2 14

tanimlar.

Maddenin hallerine ait temel 6zellikleri 1 1 7

kargilagtirir.

Ayni maddenin farkli hallerine 6rnekler verir. 3 3 21

Maddelerin 1sin1p sogumasina yonelik deneyler 1 1 2 14

tasarlar.

Giinliik yasaminda siklikla kullandig1 maddeleri 1 1 7

saf madde ve karisim seklinde siniflandirarak

aralarindaki farklari agiklar.

Giinliik yasamda karsilastig1 karisimlarin 1 1 2 14

ayrilmasinda kullanilabilecek yontemlerden

uygun olanini seger.

Biligsel Alan Toplam Soru Sayis1 4 5 3 2 14

Yiizde (%) 29 36 21 14 100
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Akademik basar testi i¢in gerekli uzman goriisleri alindiktan sonra pilot uygulamas: igin
Giresun ili Merkez Ilgesinde bulunan bir ortaokulun besinci sinifinda okuyan 33 &grenciye
uygulanmistir. Bu 6n uygulama yapildiktan sonra veri ¢oziimlemesinde testin ortalama madde
glicliigiine bakilmistir. Bir maddenin bilenle bilmeyeni, farkli basar1 seviyelerini ayirt etmesi
hazirlanan testin ortalama giiclitk diizeyine baglidir ve bu diizeyin testlerde 0,5 civarinda olmasi
istenir (Tan, Kayabasi ve Erdogan, 2002). Hazirlanan 6l¢me aracinda da testin ortalama giigliigii 0,59
olarak bulunmustur (bkz. Tablo 2). Madde ayirt edicilik indekslerine bakildiginda 13. Maddenin

diizeltilmesi gerektigi tespit edilmistir.

Tablo 2. Akademik basari testi madde giicliik ve ayirt edicilik indeksleri

Madde No Madde Giigliigii (p) Madde Ayirt Ediciligi (r)
1 0,98 (¢ok kolay) .53 ¢ok iyi
2 0,63 (kolay) Slcok iyi
3 0,30 (orta) 35 iyi
4 0,21 (zor) .39 iyi
5 0,96 (cok kolay) 35 1yi
6 0,48 (orta) 46 ¢ok iyi
7 0,33 (orta) .73 ¢ok iyi
8 0,48 (orta) .39 iyi
9 0,15 (¢ok zor) .72 ¢ok iyi
10 0,81 (kolay) .39 iyi
11 0,23 (zor) 34 iyi
12 0,60 (kolay) 44 cok iyi
13 0,87 (kolay) .22 diizeltilmesi gerekir
14 0,51 (kolay) 31iyi

Testin Ortalama Gligliigii 0,59

Acik uclu sorular: Ogrencilerin akademik basarilarimi 6lgmek amaciyla sadece alt bilis seviyeleri
degil, ayn1 zamanda iist bilis erisilerini de Olgebilecek sorularin uygulamada yer almas: istenmistir.
Bloom taksonomisinde {ist diizey bilgi seviyelerini gosteren sentez ve degerlendirme diizeyindeki
maddeler Ogrencilere acik uglu soru seklinde sorularak akademik basar: testi desteklenmek
istenmistir. Bu sayede Ogrencilerin sans basarisin1 ortadan kaldirarak tamamen kendi fikirlerini
uygulama smavina yansitacag: diisiintilmiistiir. Ayrica daha derinlemesine nitel veriler elde ederek

akademik bagariya yonelik elde edilen veriler desteklenmek istenmistir.
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Tablo 3. Acik uglu sorulara yonelik belirtke tablosu

<]
g B
Biligsel Alan Basamaklar1 N g § = @
& 5 E& 3
g + 5§ 2
Kazanimlar N S-S
SR
a
Maddelerin 1s1 etkisiyle hal degistirebilecegine yonelik deney tasarlar. 1 1 50
Karisimlarin ayrilmasini, iilke ekonomisine katkis1 ve kaynaklarin
s 1 1 50
etkili kullanim1 bakimindan tartigir.
Bilissel Alan Toplam Soru Sayis1 1 1 2
Yiizde 50 50 100

Acik uglu sorularin hazirlanmasi asamasinda ilk olarak lkokul 4. simif Fen Bilimleri Ogretim
Programi'nda “Madde ve Dogas1” {initesi ile ilgili davranislarin hangi bilissel diizeyde yer aldiklarim
tespit etmek icin bir belirtke tablosu hazirlanmistir. Belirtke tablosu dogrultusunda cesitli ders
kitaplarindan yararlanmilarak iki maddelik agik uglu sinav hazirlanmigtir. Bu agik uglu sinav uzman
goriigleri alindiktan sonra pilot uygulamasi igin Giresun ili Merkez Ilgesinde devlete bagl bir
Ortaokulda besinci smifta okuyan 33 6grenciye uygulanmustir. Acgik uglu sorular degerlendirilirken

degerlendirme Olciitii olarak Dereceli Puanlama Anahtar1 kullanilmistir.

Okuyucu giivenirliginin saglanmasi adina acgtk uglu sorulara verilen yanitlarin
degerlendirilmesinde bir arastirmaci, bir dil uzmam 6gretmen ve alandan bir akademisyen olmak
tizere {i¢ uzman verilen yaritlar1 incelemis ve goriisleri dikkate alinarak agik uglu sorulara dair
degerlendirme yapilmistir. Ogrencilerin acik uglu sorulara verdikleri cevaplarin dogruluk diizeyleri
dikkate alinarak Tam Dogru icin 4, Kismen Dogru i¢in 3, Az dogru icin 2, Daha az dogru igin 1 ve
cevap yok igin 0 seklinde puanlama yapilmistir. Ornegin “Maddelerin  hal ~ degisimini
gozlemleyebilece§imiz bir deney tasarlayimiz ve tasarladiiniz deneyi asamalariyla anlatiniz” agik uglu sorusu
i¢in degerlendirme Ol¢iitii 6grenci yanit vermemisse ya da hi¢ dogru cevabi yok ise 0, ¢ok yanlis az
dogru bilgiye yer vermisse 1, dogru cevaplar fazla fakat yanlis cevaplar da var ise 2, dogru bilgi ¢ok
olmasina ragmen yetersiz ise 3, bilgi dogru ve eksiksizse 4 puan seklindedir ve bu Olgiite gore

degerlendirilmistir ve kavramin 6grenilmis olma derecesi alinan puanlar ile dl¢iilmiistiir.
Uygulama ve Siireg

Oncelikle galismamin igerigi dogrultusunda alan yazin taramasi yapilmig ve Tiirkiye’de ve
diger iilkelerde sorgulamaya dayali 6gretim yontemi ile ilgili yapilan ¢aligmalar incelenmistir. Daha
sonra, 4. siif Fen Bilimleri Dersi Ogretim Programi incelenerek, uygulama yapilacak konu “Madde ve
Dogas1” iinitesi olarak belirlenmis ve konunun kazanimlari irdelenmistir. Uygulama alt1 hafta olmak
tizere toplam 18 ders saati olarak belirlenmistir. Fen Bilimleri dersi kaynaklarindan konu ile ilgili
farkli ve alternatif etkinlikler incelenerek bilimsel sorgulamaya dayali 0gretim ydntemine uygun
olarak sekiz etkinlik gelistirilmistir ve ders planlar1 (bkz. EK 1) hazirlanmistir. Uygulama etkinlik
planlari ayni standartta ve ilkokul diizeyine uygun bilimsel sorgulama asamalarina gore

olusturulmustur. Etkinlik plani gelistirmede bilimsel sorgulama &gretim siireci agamalar1 temel
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almmustir. Bu siirecler Oztiirk’e (2017) gore (1) gergek sorularin olusturulmasi, (2) kaynaklar bulma,
(3) arastirmayr planlama, (4) agiklamalar gelistirme, (5) bulgular1 raporlama asamalarindan
olusmaktadir. Uygulama plan1 hazirlandiktan sonra sorgulamaya dayali 6gretim yontemi konusunda
uzman gortisiine basvurulmus ve gerekli diizeltmeler yapilmistir. Bu esnada arastirmaya yonelik tiim
yasal izinler alinmis ve arastirmanin Ogrencilere yonelik etkinlik ve uygulama siireci

gerceklestirilmistir.
Gegerlik ve Giivenirlik

Akademik basar testi hazirlanirken Bloom taksonomisinde yer alan bilissel diizeyler dikkate
almmustir. Her biligsel diizeye uygun ve “Madde ve Dogas1” iinitesinde yer alan tiim kazanimlar:
iceren sorulara akademik basar: testinde yer vererek ve ayrica belirtke tablosu hazirlanarak testin
kapsam gecerliligi saglanmaya c¢alisilmistir. Akademik basari testi hazirlandiktan sonra Giresun iline
bagh bir Merkez Ortaokulu'nda 5. smifta okuyan 33 6grenciye pilot uygulama yapilarak sorularin
madde giicliigli hesaplanmis ve testin ayirt ediciligi ol¢tilmeye ¢alisilmistir. Ayrica agik uglu sorulara
verilen yanitlar bir arastirmaci, bir dil uzmani ve bir alandan uzman kisinin goriisleri alinarak
degerlendirilmis ve yine testin kapsam gegerligi saglanmaya calisilmistir. Bir basari testinden
ogrencilerin aldig1 puanlarin giivenirligi gesitli istatistik teknikleri ile hesaplanir. KR-20 testteki her bir
maddenin giiglitk indekslerinin hesaplanmasi durumunda tercih edilir. Bu ¢alismada “Madde ve
Doga” {initesi icin gelistirilen basar: testi ¢alismasinda giivenirlik katsayis1 Kuder Richardson-20 (KR-
20) ile 0.83 olarak belirlenmistir. Giivenirlik 0.60-0.90 araliginda oldugunda gelistirilen test

glivenilirdir denilmektedir.
Verilerin Analizi

Verilerin analizi yapilirken IBM SPSS v24 paket programi kullanilmistir. Kontrol ve deney
gruplarina on test ve son test olarak uygulanan akademik basari testi verileri programa girilerek
karsilastirilmalar yapilmis ve sonuglar tablolastirilmistir. Karsilagtirmalar .05 diizeyinde
yorumlanmustir. Kontrol ve deney gruplarina on test ve son test olarak uygulanan agik uglu sorularin
analizi icin ilk olarak dereceli puanlama anahtarindan yararlanilmis ve dereceli puanlama anahtarina
gore puanlandirilmistir. Daha sonra veriler IBM SPSS v24 programina girilerek agik uglu puan
ortalamalar1 degerlendirilmis ve .05 diizeyinde yorumlanmistir. Gruplardaki gozlenecek kisi sayist
n>30 oldugundan Kolmogorov Smirnov normallik testi yapilarak gruplarin normal dagilhim gosterip
gostermedigine bakilmis ve p<.05 oldugundan gruplara parametrik olmayan Mann Whitney U testi
uygulanmistir. Ayrica deney ve kontrol gruplarinin 6n ve son test karsilastirilmasinda ise gruplarin

normal dagilim gdstermemesinden dolay1 Wilcoxon Isaretli Siralar testi ile analiz edilmistir.
Arastirmanin Etik izinleri

Yapilan bu c¢alismada “Yiiksekogretim Kurumlar1 Bilimsel Arastirma ve Yayin Etigi

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

1134



KEFAD Cilt 22, Say1 2, Agustos, 2021

olan “Bilimsel Arastirma ve Yayin Etigine Aykir1 Eylemler” bashg: altinda belirtilen eylemlerden

hicbiri gerceklestirilmemistir.

Etik kurul izin bilgileri: Aragtirmanin bagli oldugu Giresun Universitesi Sosyal Bilimler Enstitiisii
Etik Kurulu Agustos 2020 tarihinde kuruldugundan arastirma veri toplama ve uygulama siirecinin
gerceklestigi 2019-2020 Egitim Ogretim yili giiz donemine ait etik kurulu onay:r alinmasi miimkiin
degildir. Bu nedenle, arastirma igin arastirmanin igerigi, veri toplanma siireci ve uygulanmasi igin
Giresun Universitesi Rektorliigii 12.11.2019 tarihli ve 61980 sayili izin yazisi ile yapildigi okullarin
baglh bulundugu kurum olan Giresun il Milli Egitim Miidiirliigii'nden 28.11.2019 tarihli 29409993-

605.01-E23627581 say1l1 onay1 ve gerekli resmi izinleri alinmistir.
Bulgular

Bilimsel sorgulamaya dayali 6gretim yonteminin akademik basariya etkisini ortaya ¢ikarmak
icin ilk olarak deney grubu ile kontrol grubunun 6n test basar1 puanlar1 arasindaki bir farklilik
bulunup bulunmadig1 incelenmistir. Akademik basar1 puanlar1 kullanilarak yapilacak analizlere karar
vermek icin On test ve son test basar1 puanlarmin normal dagilim varsayimini ihlal edip etmedigi
gozlem sayist n>30 oldugundan Kolmogorov-Smirnov testi ile incelenmistir. Elde edilen sonuglar

Tablo 4’te sunulmustur.

Tablo 4. Akademik bagsar1 6n test puanlarina ait Kolmogorov-Smirnov normallik testi bulgular:

Testler Gruplar Kolmogorov-Smirnov p
On test Kontrol Grubu 129 ,036
On test Deney  Grubu 152 ,006

Tablo 4 incelendiginde kontrol ve deney grubunun o6n test puanlarmin normal dagilim
gostermedigi goriilmektedir (p<.05). Uygulama o6ncesi deney ve kontrol gruplarinin 6n test basari
puanlar1 arasinda istatistiksel bir anlamli farkin olup olmadiginin belirlenebilmesi igin gruplarn
normal dagilim gostermemesinden dolayr parametrik olmayan test yapilmasi uygun gortilmiistiir.
Testin hangi grubun lehine ya da aleyhine anlamliligin1 yorumlayabilmek icin 6nce betimsel istatistik

yapilmustir. Bulgular Tablo 5'te gosterilmistir.

Tablo 5. Deney ve kontrol grubunun 6n test puanlarina gore betimsel bulgular

Grup N Ortalama Standart Sapma
Deney 50 46,18 13,48573
Kontrol 50 42,56 16,63799

Tablo 5’e gore deney grubu kontrol grubuna gore 3,62 puan farkla daha bagarilidir. Kontrol ve
deney gruplarinin 6n test puanlar: arasinda anlaml farklilik olup olmadig puanlarin normal dagilim
gostermemesinden dolayr Mann-Whitney U Testi ile analiz edilmistir. Bu verilere iliskin bulgular

Tablo 6’te goriilmektedir.
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Tablo 6. Kontrol ve deney gruplart akademik bagar1 on test puanlarina ait Mann Whitney U testi bulgular:

Puanlar
Mann-Whitney U 1076,50
Wilcoxon W 2351,500
Z -1,208
Asymp. Sig.(2-tailed) ,227

Elde edilen verilere gore deney grubu 3,62 puan farki ile basarili goriilse de Tablo 3’te
verildigi gibi deney ve kontrol gruplarinin akademik basar1 6n test puanlari arasinda anlamli bir
farklilik olmadigi belirlenmistir (p>.05). Bu durum, deney ve kontrol gruplar: uygulama 6ncesi on test
sonuglarina gore gruplar arasinda akademik olarak bir basar:1 farki olmadiginmi ve gruplarin homojen

oldugunu gostermektedir.

Gruplarin sentez ve degerlendirme diizeyinde biligsel alan basamaklarindaki bilgi seviyelerini
Ol¢mek adina gruplara acik uclu sorular yoneltilerek, daha derinlemesine nitel veriler elde edilerek
akademik basar1 desteklenmek istenmistir. A¢ik uglu sorularin degerlendirilip puana ¢evrilmesinde
dereceli puanlama anahtar1 kullanilmigtir. Uygulama oncesi deney ve kontrol gruplarinin agik uglu
sorulara dair 6n test bagsar1 puanlari arasinda istatistiksel olarak anlamli bir farkin olup olmadigina
bakilmis ve bu amagla gruplarin normal dagilim gostermemesinden dolay1 (p<.05) parametrik
olmayan test yapilmas: uygun goriilmiistiir. Testin hangi grubun lehine ya da aleyhine anlamliligin

yorumlayabilmek icin 6nce betimsel istatistik yapilmistir. Bulgular Tablo 7’de gosterilmistir.

Tablo 7. Deney ve kontrol grubunun agik uclu sorular on test puanlarina gore betimsel bulgular

Grup N Ortalama Standart Sapma
Deney 50 3,96 2,68754
Kontrol 50 3,02 1,92184

Tablo 4’e gore ilkokul dordiincii sinif 6grencilerinden deney grubu kontrol grubuna gore 0,94
puan farkla daha basarilidir. Kontrol ve deney gruplarmin 6n test puanlar1 arasinda anlamli farklilik
olup olmadig1 puanlarin normal dagilim gostermemesinden dolayr Mann-Whitney U Testi ile analiz
edilmistir. Bu verilere iliskin bulgular Tablo 8'de goriilmektedir.

Tablo 8. Kontrol ve deney gruplart acik uclu sorulara ait akademik basar: 6n test puanlarima ait Mann-Whitney
U testi bulgular

Puanlar
Mann-Whitney U 1284,000
Wilcoxon W 23619,000
4 -2,528
Asymp. Sig.(2-tailed) ,202

Tablo 8 incelendiginde, Tablo 4'te verildigi gibi deney ve kontrol gruplarmin agik uglu
sorulara ait akademik bagar1 6n test puanlari arasinda deney grubu lehine anlamli bir farklilik
olmadig1 goriilmektedir (p>.05). Bu sonug uygulama Oncesi gruplar arasinda agik uglu sorulara ait 6n

test akademik basarilarinda farklilik olmadigin gostermektedir.
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Deney ve kontrol gruplarinda yer alan 6grencilerin akademik basar1 6n test ve son test
puanlar: arasinda manidar bir fark olup olmadigini belirlemek i¢in son test-6n test fark puanlarinin
normal dagilmamasi nedeniyle Wilcoxon Isaretli Siralar testi yapilmis ve bulgular Tablo 9'da ve Tablo

10’da verilmistir.

Tablo 9. Deney grubu akademik basart 6n test-son test Wilcoxon Isaretli Siralar testi bulgulart

Son test-On test N Sira Ort. Siralar Toplamu Z p
Negatif Siralar 2 24,75 49,50 -5,450 ,000
Pozitif Siralar 45 23,97 1078,50

Esit Siralar 3

Tablo 9’a gore deney grubu Ogrencilerinin akademik basari 6n test ve son test puanlari
arasinda anlamli bir farklilik bulunmustur (p<.05). Buna gore sorgulamaya dayali 6gretim yonteminin

akademik basariy1 artirmada etkili oldugunu soylenebilir.

Tablo 10. Kontrol grubu akademik basar én test-son test Wilcoxon Isaretli Siralar testi bulgular:

Son test-On test N Sira Ort. Siralar Toplami Z p
Negatif Siralar 1 49,00 49,00 -5,620 ,000
Pozitif Siralar 48 24,50 1176,00
Esit Siralar 1

Tablo 10’a gore kontrol grubu 6grencilerinin akademik basar1 6n test ve son test puanlari
arasinda anlamli bir fark oldugu goriilmektedir (p <.05). Akademik basari son test puanlar

Kolmogorov-Smirnov (n>30) testi ile incelenmistir. Elde edilen bulgular Tablo 11’de sunulmustur.

Tablo 11. Akademik basar1 son test puanlarina ait Kolmogorov-Smirnov normallik testi bulgular:

Testler Gruplar Kolmogorov-Smirnov p
Son Test Kontrol Grubu .170 ,001
Son Test Deney Grubu .107 ,200

Tablo 11 incelendiginde, kontrol grubunun son test puanlarinin normal dagilim gostermezken
(p<.05) deney grubu son test puanlar1 ise normal dagilimda oldugu belirlenmistir (p> .05). Uygulama
sonras1 deney ve kontrol gruplarinin son test basar1 puanlar1 arasinda istatistiksel bir anlamli farkin
olup olmadigmma bakildiginda kontrol grubunun normal dagiim gostermemesinden dolay:
parametrik olmayan test yapilmasi uygun goriilmiistiir. Testin hangi grubun lehine ya da aleyhine
anlamliligini  yorumlayabilmek igin Once betimsel istatistik yapilmistir. Bulgular Tablo 12’de

gOsterilmistir.

Tablo 12. Deney ve kontrol grubunun akademik basar: son test puanlarina gore betimsel bulgular

Grup N Ortalama Standart Sapma
Deney 50 68,96 20,88741
Kontrol 50 59,02 16,19711

Tablo 12’a gore deney grubu kontrol grubuna gore 9,94 puan farkla daha basarilidir. Kontrol
grubunun son test puanlarinin normal dagilmamasi sebebiyle (p<.05) parametrik olmayan test olan

Mann Whitney U testi uygulanmustir.
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Tablo 13. Kontrol ve deney gruplar: akademik bagar1 son test puanlarina ait Mann-Whitney U testi bulgular:

Puanlar
Mann-Whitney U 862,500
Wilcoxon W 2137,500
Z -2,694
Asymp. Sig.(2-tailed) ,007

Tablo 13 incelendiginde, deney ve kontrol gruplarinin akademik basar1 son test puanlari
arasinda deney grubu lehine anlamli farklilik oldugu goriilmektedir (p<.05). Uygulama sonras: deney
ve kontrol gruplarinin acik uglu sorulara dair son test basar1 puanlar1 arasinda istatistiksel bir anlaml
farkin olup olmadigma bakilmis ve gruplarin normal dagilim gostermemesinden dolay1 parametrik
olmayan test yapilmas: uygun goriilmiistiir. Testin hangi grubun lehine ya da aleyhine anlamliligin

yorumlayabilmek i¢in 6nce betimsel istatistik yapilmistir. Bulgular Tablo 14’de gosterilmistir.

Tablo 14. Deney ve kontrol grubunun agik uclu sorular son test puanlarina gore betimsel bulgular

Grup N Ortalama Standart Sapma
Deney 50 5,68 1,96334
Kontrol 50 4,88 1,50699

Tablo 14’e gore deney grubu ortalama puan bakimindan kontrol grubuna goére 0,80 puan
farkla daha basarilidir. Kontrol ve deney gruplarmin agik uglu sorulara ait son test puanlar: arasinda
anlaml farklilik olup olmadig1 deney ve kontrol gruplarinin son test puanlarinin normal dagilim
gostermemesinden dolayr Mann-Whitney U Testi ile analiz edilmistir. Analiz sonuglar1 Tablo 15" de
goriilmektedir.

Tablo 15. Kontrol ve deney gruplart acik uclu sorulara ait akademik basar: son test puanlarina ait Mann-
Whitney U testi bulgular:

Puanlar
Mann-Whitney U 894,000
Wilcoxon W 2169,000
Z -2,528
Asymp. Sig.(2-tailed) ,011

Tablo 15 incelendiginde deney ve kontrol gruplarinin agik uglu sorulara ait akademik basari
son test puanlar1 arasinda betimsel istatistik Tablo 11’de de verildigi gibi deney grubu lehine anlamh

farklilik oldugu goriilmektedir (p<.05).
Tartisma

Bu arastirmanin amaci bilimsel sorgulamaya dayali 6gretim uygulamalarinin ilkokul
dordiincii smnif Ogrencilerinin Fen Bilimleri dersindeki akademik basarilar1 tizerindeki etkisini
belirlemektir. Arastirmada, uygulama oncesi her iki gruptaki dgrencilerin akademik basar testleri
arasinda anlamli bir fark bulunmamistir. Uygulama sonunda ise deney grubu 6grencilerinin lehine
anlaml fark bulunmustur. Buna gore bilimsel sorgulamaya dayali 6gretim uygulamalarinin ilkokul
dordiincii smif Ogrencilerinin Fen Bilimleri dersindeki akademik basarilarinin artmasinda etkili

oldugu sonucuna ulasilmaistir.
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Literatiire bakildiginda bu ¢alismay1 destekleyen ve benzer sonuglara ulasilan bazi ¢calismalara
rastlanmistir. Velooa ve digerleri (2013) sorgulamaya dayali 6gretimin bilime ve fen basarisina etkisini
arastirmis ve c¢alismasimi besinci simif Ogrencileri {izerinde yapmistir. Arastirmanin sonunda
sorgulamaya dayal1 6gretimin etkili oldugunu saptamistir. Yapilan arastirma uygulandig1 yas grubu
olarak farkli olsa da bu ¢alismayla benzer sonuglar icermektedir. Abdi (2014), Witt ve Ulmer (2010)
sorgulamaya dayali 6gretimin 6grencilerin fen basarisindaki etkisini arastirmis ve geleneksel yonteme
gore sorgulamaya dayali 6gretimin akademik basar:1 iizerinde yiiksek puan farki yaratarak etkili
oldugu sonucuna ulasmistir. Calisma, bu arastirmada yer alan bagimsiz degiskenler bakimindan

(SDO ve geleneksel yontem) ve ulastif1 sonug bakimindan benzerlik gostermektedir.

Celiks6z (2012) yedinci simf Fen ve Teknoloji Dersi “Madde ve Yapis1” iinitesindeki
‘Karigimlar’ konusunda deney grubuna SDO yéntemini uygulamis ve sorgulamaya dayali gretimin
konunun 6grenciye kavratilmasinda ve akademik basarmin artirilmasinda etkili oldugu sonucuna
ulagsmistir. Bu arastirmada yer verilen Fen Bilimleri dersi {initesi “Maddenin Yapisi/Madde ve Dogas1”
tinitesinin yer almasi bakimindan benzerlik gosterse de ilgili ¢alisma yalmz ‘Karigimlar” initesini ele
almistir. Oysaki bu arastirma ilgili tinitenin tamamini kapsamaktadir. Ayrica uygulamanin yapildig:
yas gruplari farkli olsa da ulasilan sonug¢ bakimindan her iki ¢alisma da benzerlik gostermektedir. Bir
baska degisle her iki calismada da sorgulamaya dayali 6gretimin akademik basari1 iizerinde olumlu

etkisi tespit edilmistir.

Sar1 ve Giiven (2013), Kececi (2014), Atun (2016), Sarioglan ve Bayirh (2017), Bilir ve Ozkan
(2018) yaptiklar1 calismalarda sorgulamaya dayali ogretimin farkli beceriler iizerinde etkilerini
incelemekle beraber akademik basari {izerinde etkisini de irdelemislerdir. Yapilan arastirmalar farkh
yas gruplarimni icermektedir. Fakat tiim sonuglar bu calismada oldugu gibi sorgulamaya dayali

Ogretimin akademik basari iizerinde etkili oldugu sonucunu gostermektedir.

Varli ve Sagir (2019), Arastirma Sorgulamaya Dayali Ogretimin Ortaokul Ogrencilerinin Fen
Basarisi, Sorgulama Algisi ve Ust bilis Farkindaligina Etkisini arastirmis ve sorgulamaya dayali
Ogretimin fen bilimleri dersinde “15181n ve sesin yayilmasi” {initesine yonelik kazanimlardaki
basarmnin artmasinda etkili oldugu sonucuna ulagmistir. Buna paralel olarak bu ¢alismada da “madde

ve dogas1” iinitesi dikkate alinarak benzer sonuglara ulagilmistir.

Ozan ve Karamustafaoglu (2020) ortaokul 5. Siuf Ogrencilerine “Maddenin Degisimi”
unitesinin rehberli sorgulamaya dayali Ogretimin Ogrenci basarisina etkisinin belirlenmesini
amaglayan arastirmasinin sonunda rehberlikli sorgulamanin fen basarisint artirdigini fakat
ogrencilerin {ist diizey bilissel seviyedeki sorular1 cevaplamada zorlandiklari sonucuna ulasmustir.
Oysaki bu calismada bilimsel sorgulamaya dayali 6gretimin {ist biligsel seviyedeki sorularm

cevaplanmasinda da etkili oldugu sonucuna ulagilmistir.
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Yukarida bahsedilen ¢alismalarin aksine Sen (2010) yaptig1 ¢alismasinda sorgulama temelli
Ogretimin ve anlatim yonteminin 6grencilerin fizik dersi basarisina ve derse kars1 tutumlarina etkisini
aragtirmis ve arastirmanin sonunda sorgulama temelli 6gretimin basariy: artirmada herhangi bir etkisi
olmadigini tespit etmistir. Bu ¢alisma bagimsiz degiskenler bakimindan ¢alismamizla ayni olsa da

uygulamanin yapildig1 ders, yas grubu ve ulasilan sonug bakimindan farklidir.

Ozet olarak literatiir ile kargilagtirildiginda bu aragtirmada yapilan ¢ogu galismayla benzer
sonuglara ulagilmistir. Bu durum bilimsel sorgulamanin ve 6gretiminin Oonemini gozler Oniine
sermektedir. Bilimsel ve sorgulayici siiregler iceren bir yolla 6gretim faaliyetlerinin gerceklestirilmesi
bir¢ok benzer disiplin igin ayni basarili sonuglar1 ortaya koymustur. Yani 6grenciler, yakin ve uzak
yas gruplarinda olmaksizin sorgulayici bir 6gretim yaklasimiyla egitim gordiiklerinde daha basarili
olmaktadir. Bunun tiilkemiz i¢in de ¢arpic bir sonug oldugu diisiiniilmektedir. Dolayisiyla 6zellikle
fen bilimlerine yonelik egitim programlarinda sorgulayici bir yaklasima mutlaka daha fazla yer
verilmelidir. Bilimsel sorgulayici siireglerin Ogrenilmesi ve benimsenmesi elbette okul oncesi
donemden baslar ancak okuma-yazmanin 6grenilmesiyle birlikte asil okul hayatina gegilen temel
donemin ilkokul olmasi agisindan, bu yaklasimin onemini bir kez daha vurgulamak gerektigi

diisiintilmektedir.
Sonug ve Oneriler

Deney ve kontrol gruplarmin uygulama oOncesi “Akademik Basar1i Testi” puanlari
karsilagtirilmis ve gruplardaki 6grencilerin 6n testlerinden elde edilen sonuglara (bkz. Tablo 6) gore,
“Madde ve Dogas1” tinitesindeki erisiler ve akademik basarilari bakimindan deney ve kontrol
gruplari arasinda anlamli bir farklilik olmadig: goriilmiistiir. Yine elde edilen agik uglu sorulara dair
test bulgularina (bkz. Tablo 8) gore de iki grup arasinda uygulama Oncesi test sonuglarma gore
anlamh bir farklilik goriilmemistir. Deney ve kontrol grubu o6grencilerinin akademik basarilarini
Ol¢mek i¢in sorular Bloom taksonomisine gore hazirlanmis ve bilgi, kavrama, uygulama ve analiz
diizeyindeki bilissel seviyelerini dl¢gmek i¢in hazirlanan akademik basari test sonuglarina gore iki
grubun bilissel seviyelerinin birbirine yakin oldugu goriilmiistiir. Deney ve kontrol grubu
Ogrencilerinin ayrica iist diizey bilgi seviyeleri yani sentez ve degerlendirme diizeyindeki erisilerini
Ol¢gmek adina acik uglu sorular sorulmus ve iki grubun yine 6n test sonuglarina gore birbirine yakin
bilissel seviyede oldugu tespit edilmistir. Yani, baslangicta akademik basar1 seviyelerinin birbirinden

farkli olmadigini goriilmiistiir

Deney ve kontrol gruplarinin akademik basari testi, uygulama &ncesi ve sonrasi puanlari
arasindaki iligki incelendiginde sorgulamaya dayali etkinlikler uygulanan deney grubundaki
Ogrencilerin 6n test-son test puanlar1 arasinda anlamli bir farklihik bulundugu goriilmektedir (bkz.
Tablo 9 ve 10). Deney grubundaki 6grencilerin akademik basarilar1 sorgulamaya dayali yontemin

uygulamalarindan sonra anlamli diizeyde artmigtir. Yine geleneksel yonteme dayali ders islenen
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kontrol grubundaki 6grencilerin 6n test- son test akademik basar1 puanlar: arasinda da anlaml: fark
bulunmaktadir ve bagarilarinda bir artis goriilmektedir. Ancak bu artisin deney grubundaki
Ogrencilere gore daha az oldugu goriilmiistiir (bkz. Tablo 4 ve 14). Kontrol ve deney gruplarinin 6n
test-son test basar1 puani verilerine bakildiginda kontrol grubundaki artis %38,6 iken deney
grubundaki artis %49,3'tiir. Buna gore bilimsel sorgulamaya dayali 6gretim yonteminin geleneksel

yonteme gore akademik bagsarinin arttirilmasinda daha etkili oldugu goriilmektedir.

Arastirma uygulayic tarafindan yiiriitiilmiis olup bu durum sonucun giivenilir olmasin
saglamistir. Fakat sartlarin buna uygun olmadig1 arastirmalarda simif Ogretmenlerinin bilimsel
sorgulama gibi yenilik¢i yontemlerin egitimlerinin verildigi hizmet ici seminerlerine alinarak mesleki
donanimlarinin saglanmasi gerekmektedir. Edinilen bilgi donanimi Fen Bilimleri dersinde uygulamal

olarak derse yansitilmalidir.

Sorgulamaya dayali 6gretim yontemi gercek sorularin olusturulmasi asamasiyla baslar.
Ornegin, hazirlanan 1. Dersin ilk etkinliginde yer alan “Omer, annesiyle market aligverisine ¢tkmusti.
Omer aligveris yaparken seker, piring, makarna paketlerinin iizerinde 1 kilogram, 500 gram; su, siit,
meyve suyu gibi s1ivi maddelerin iizerinde ise 2 litre, 1 litre, 250 mililitre gibi yazilarin oldugunu fark
etti. Omer, bu farkliligin sebebini diisiinmeye bagladi.” kisa hikaye 6grencilere anlatilir ve grencinin
zihninde “Uriinlerin {izerindeki birimler neden farklidir?” ya da “Kati ve sivi maddeler nasil
dlciiliiyor olabilir?” sorulari olusturulur. Ogrenci sordugu sorularmn cevabmi bulmak igin cesitli
kaynaklar tarar ve arastirmalar yapar. Arastirmalarmin isiginda deney tasarlar. Tiim bunlar
Ogrencinin yapabilmesi ig¢in O0gretmenin Ogrenciye uygun ortam: saglamasi gerekmektedir. Bu
ortamlardan biri de hi¢ kuskusuz fen laboratuvaridir. Uygulamanin bagarili olabilmesi icin 6gretmen

laboratuvar arag gereglerinin yeterli sayida olmasi konusunda dikkatli davranmalidir.

Sorgulamaya dayali ogretim yontemi Ogrencilerin merak duygusuyla baslar ve 6grenciyi
cesitli sorular sormaya yoneltir. Tiim bu sorular ve edindigi yanitlar 6grencinin anlaml ve kalic1
Ogrenmesini saglar. Bu nedenle Fen Bilimleri ders kitaplarinda daha ¢ok sorgulamaya dayal
etkinliklere yer verilmelidir. Ogrencilerin SDO y6ntemini kullanarak yakin gevresindeki fen olaylarim
daha rahat yorumladigi, giinlitk yasamda karsilastigi olaylari smnif ortamina getirerek sorgulama

yoluyla anlamlandirdig), fenle giinliik yasamdaki olaylar1 daha kolay iligkilendirdigi goriilm{iistiir.

Smif dgretmenlerinin Fen Bilimleri dersinde hayata dair drneklere daha sik yer vermesi ve
iliskilendirmesi 6grencilerin sorgulayarak kalici dgrenmelerini saglayacaktir. Arastirmada SDO
yonteminin Fen Bilimleri dersinde 6grencilerin akademik basarilar: tizerindeki etkisi incelenmistir.
Sorgulamaya dayali 6gretimin farkli beceriler {izerinde 6rnegin elestirel diisiinme ya da problem
¢ozme becerileri {izerindeki etkisi arastirilabilir. Arastirma Ilkokul 4. sinuf diizeyinde yapilmistir. SDO
yonteminin akademik basariya olan etkisi farkli simf diizeylerinde de uygulanabilir ve siif

seviyelerine gore etkililigi aragtirilabilir.
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Bilimsel sorgulamaya dayali Ogretim yonteminin basamaklarindan bir tanesi kaynak
taramadir. Ogrenciler bu asamada sorguladiklar1 konu hakkinda aragtirmalar yaparlar. Bu yiizden
Ogrencilerin kaynak taramasi yapabilmesi igin okul bilgisayar laboratuvari ve kiitiiphanelerin

Ogrencilerin rahat kullanimina dair imkan sunulabilir. Kiitiiphaneler zenginlestirilebilir.

Yukarida bahsedilen durumlara ek olarak bilimsel sorgulama siirecinin okul Oncesi
donemden basladigr bilinmektedir. Erken ¢ocukluk donenimde kazanilan bu beceriler bireyin tiim
egitim ve Ogretim hayatini etkileyecektir. Egitim kalitesinin yiikselmesi i¢in okuloncesinden itibaren
Ogrencilere sorgulamaya dayali 6grenme algisi kazandirilmaya ve programda tiim alanlar géz oniine

alinarak daha fazla yer verilmesi 6nerilmektedir.
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EK 1. flkokul Dérdiincii Sinif Fen Bilimleri Dersi Giinliik Ders Plani1 ve Bilimsel Sorgulamaya
Dayal1 Etkinlik Ornegi 1

BOLUM [
Siire: 3 Ders Saati
Ders Fen Bilimleri
Sinif 4
Konu Alani Madde ve Dogasi
Unite Baslig1 Maddenin Ozellikleri
Kavramlar Suda yiizme ve batma, suyu ¢cekme ve cekmeme, miknatisla ¢ekilme
BOLUM II:
F.4.4.1.1. Bes duyu organini kullanarak
Kazanimlar maddeyi niteleyen temel Ozellikleri

aciklar.

Ogrenme-Ogretme Yontem ve Teknikleri Sorgulamaya Dayali Ogretim Yontemi

Su, legen, siinger, miknatis, tahta, toplu
igne, kagit, internet, bilgisayar

Ders Alam1 Sinif, Bilgisayar laboratuvari
Ogrenme-Ogretme Siireci

Kullanilan Arag ve Gerecler

Suda Yiizen ve Batan Maddeler
Konu Suyu Emen ve Emmeyen Maddeler
Miknatisla Cekilebilen Maddeler

DERS ISLENISI
1. Asama: Gercek Sorularin Olusturulmasi
Asagida konuya iligkin 6rnek durum igeren hikaye 6grencilere anlatilir. Ogrencilerin
zihninde yiizen ve batan maddeler hakkinda sorular olusmasi saglanr.

Cemil, evlerinin 6niindeki kii¢iik havuzda kagit gemiler ylizdiirmeye bayiliyordu.
Oyunun en tath yerinde, yaptig1 kagit geminin suya batmasi canini sikmisti. Babasi, Cemil’e
ahsap bir gemi maketi yapmak igin eve malzemeler getirince Cemil ¢ok sevindi. Babasi ve
Cemil elbirligi ile kisa siirede bir gemi maketi yaptilar. Cemil, maket gemiyi alarak havuza
koydu. Yeni gemisi ¢ok giizel yiiziiyordu. Ozel bir boya ile boyandig1 igin de suyu
emmiyordu.

Gemiler suyun iizerinde nasil dururlar?
Gemiler ile ilgili bu bilgileri nereden 6grendiniz?
Cemil’in kagittan yaptig1 gemi nigin batmuis olabilir?
Cemil’in babasiyla yaptig1 gemi nicin batmamus olabilir?
Cemil'in ylizdiirdiigli gemiler hangi maddelerden yapilmis olabilir?
Bu maddelerin 6zellikleri nelerdir?
Yukaridaki sorulara iliskin 6grencilerden muhtemel hipotez ciimleleri beklenir. Bu
sorulara yarnt niteliginde olas1 hipotezler not ettirilir. Bu asamadan sonra 6grenciler
kaynak taramasia yonlendirilir.
2.Asama: Kaynak Bulma
Ogretmen cocuklar ile birlikte bilgisayar laboratuvarina iner ve &grenciler internetten
kaynak taramasi yapar.

3.Asama: Planlama
Ogretmen legenin iginde su ve yaninda siinger, miknatis, kagit, tahta, toplu igne gibi

maddelerle smifa girer. Bu maddelerden hangilerinin suda batacagini, hangilerinin ytizecegi,
hangilerinin suyu emecegi, hangilerinin birbirini cekecegine yonelik olarak 6grencilerin
tahminlerini tahtaya yazar. Ogrenciler bu maddeleri legene tek tek atarak denerler ve gézlem
yaparak not alirlar.
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4. Asama: Bulgular1 Raporlama
Ogrenciler gézlem notlarini paylagirlar. Sonuglar tartisilir.
¢ Neler gozlemlediniz?
¢ Hangi maddeler suda batar, hangileri yiizer, hangileri suyu ¢eker?
¢ Hangi maddeler birbirini ¢eker?

5.Asama: Genigletme ve Hayata Transfer Etme
Ogrenciler suda batmayan bir gemi tasarlarlar ve suda ytizd{iriirler.

Degerlendirme
Maddelerin bu 6zelliklerinden faydalanilarak yapilan teknolojik iirtinlere 6rnekler

veriniz.

BOLUM III
Ol¢me-Degerlendirme:

Coktan se¢meli basari testi ile degerlendirilecektir.
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Introduction

We are in an age of information and technology; therefore, the main purpose of today's
education system is not the transfer of information directly to students but to help them acquire
information accessing skills. Again, in this age, as the limits of human intellectual skills expand and as
the underlying causes of human behavior are questioned, changes occur in the individuals' thought
concepts and patterns. For this reason, the inevitable changes in humans who are thinking beings
subsequently change society, the scientist, the learning environment, and the practitioner in this
environment, the teacher and the student. There is a need for individuals who produce information
rather than possess it, those who can comprehend ways of accessing information and reflect the
information they obtain into their daily lives. All these reasons necessitate science and technology
education in order to raise a well-equipped future. Therefore, in this process, it is seen that science

courses given in schools have an important place (Arslan, 2007).

Most importantly, at the primary school level, which forms the basis of education, the science
course comes first among the courses in the program that will contribute to students' scientific
thinking skills. Compared to other branches of science, science includes activities suitable for daily life
by doing and has an important place in students' learning process in the primary school first-grade
curriculum in terms of the skills they gain (Bozdogan, 2007). In recent years, among the aims of
teaching science, the importance given to meaningful learning, the development of critical thinking
and questioning skills has increased in comparison to memorization (Pringle, 2004). As a matter of
fact, the importance of problem solving, high-level thinking skills (such as critical, reflective, creative
and analytical thinking), communication, and social skills has been emphasized in the 21s-century
learner skills that are considered in international programs (Lamb, Maire & Doecke, 2017, pp. .11, 12).
Countries have felt the need to review their education systems in order to increase the quality of
education, raise individuals who question and produce, and provide learning spaces suitable for
Science (Aydin & Balim, 2013). The curriculum implemented in Turkey, as in other developed and
developing countries, carries an effort to innovate and develop science teaching techniques and

models.
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Due to the negative criticisms of the education system in our country, some changes have
been made in the teaching methods (Kegeci, 2014). One of these changes was made in 2013, and the
curriculum was based on inquiry-based teaching (Ministry of National Education [MoNE], 2013). In
the current science curriculum (MoNE, 2018), inquiry-based teaching has an essential place in the

philosophy of the curriculum.

Inquiry-based teaching, according to Perry and Richardson (2001), "Is the process of
transforming learning data into useful information by asking questions, researching and analyzing
information" (Perry & Richardson, 2001, as cited in Duban, 2008, pp. 16). Inquiry-based teaching
engages students in research by making them part of science. Harlen (2004) states that inquiry-based
learning improves students' skills of perceiving the results of using their cognitive skills to make sense
of events in their daily lives. It also guides students in a similar way regarding the nature of scientific
work. He states that inquiry-based learning teaches students to learn, and they can contribute to the
process of increasing the quality of education by using the information they learn in their lives
(National Research Council [NRC], 2004). Inquiry-based teaching provides students with richer
experiences than other teaching methods based on activities in textbooks (Bransfold et al., 1999, cited
in Keselman, 2003, pp. 898-921). According to Evans (2001), inquiry-based teaching in science is
students' asking questions, conducting research on the questions they ask and collecting data,
interpreting the findings they have obtained and thinking multi-dimensionally, critically and

creatively. This is also referred to as the scientific inquiry process.

It is seen that the number of studies on this subject has increased, as the importance given to
the teaching method based on scientific inquiry, which is one of the teaching methods, has increased
in the last ten years. Most of these studies are studies investigating the effect of inquiry-based teaching
methods on students' academic achievement compared to other methods. In addition to the examples
of applications made at different grade levels regarding the inquiry-based teaching method, this
method was also applied in different science course subjects. As a result of these researches, it has
been determined that teaching based on scientific inquiry increases the academic success of students
(Abdi, 2014; Atun, 2016; Bilir & Ozkan, 2018; Cavas & Celik, 2012; Celiksoz, 2012; Kececi, 2014;
Sarioglan & Abaci, 2017; Sarioglan & Bayirli, 2017; Sar1 and Giiven, 2013; Velooa et al., 2013; Witt &
Ulmer, 2010). In this respect, while the importance given to the ability to remember is among the aims
of teaching science has decreased, the importance given to questioning, meaningful learning and the

development of critical thinking skills has increased.

In this context, in recent years, our country has started to use the inquiry-based teaching
method based on the constructivist approach in which the teacher is active, and the student is passive,
the information is transferred to the students in a uniform way by the teachers, instead of the classical

methods in the learning-teaching process. However, it is thought that the academic studies conducted

1146



KEFAD Cilt 22, Say1 2, Agustos, 2021

to determine the effect of scientific inquiry-based teaching methods on students' academic
achievement with the use of primary school science courses in our country are quite inadequate.
Based on the benefits as mentioned earlier and research in this study, the activities in the fourth grade
Science "Properties of Matter/Matter and Nature" unit were prepared according to the teaching
method based on scientific inquiry, and the effect on the academic success of the students in the
Science course was tested for clarity. This unit has been determined as the focal point for scientific
inquiry-based teaching practices in terms of the richness of the subject content and the fact that it is
one of the most basic learning areas of science. Ensuring permanence in learning about 'matter’ in the
fourth grade will also facilitate learning science subjects in the upper grades in which the spiral

approach is based.

Although learning and teaching through inquiry is a widely accepted method, it is sufficiently
effective in our country, especially in primary school 1-4. It has been observed that the studies
covering the classroom are not sufficient in the literature. For this reason, this research is essential in
preparing the activities and processing the subjects through the use of inquiry-based teaching method
in science lessons at primary school level, and accordingly determine the effect on the students'
academic achievement; thus, this study is different from the existing literature. In addition, it is
expected that this study will contribute to the professional development of classroom teachers who
will apply the inquiry-based teaching method. Considering these reasons, the aim of the study was to
determine the effect of inquiry-based teaching practices on the academic achievement of fourth-grade
primary school students towards the achievements in the "matter and its nature" unit in the Science

course.
Method

This section explains the research model, study group, characteristics of data collection tools,

validity and reliability information, data collection and analysis process.
Research Design

In this study, the effect of teaching practices based on scientific inquiry on the academic
achievement of fourth-grade students in the unit of matter and its nature in science courses was
examined. For this purpose, a quasi-experimental design (Biiyiikoztiirk, 2014) with pretest-posttest
groups as control and experimental groups was used in the study. The dependent variable in the
research is the affected variable, that is, the variable in the outcome state. On the other hand, the
independent variable is the variable that affects (Karasar, 2006). The dependent variable of the
research is the students' academic achievement, while the independent variable is the teaching

methods used.
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Research Sample

Purposive sampling was used in sample selection in the study. Purposeful sampling is
generally used to deliberately choose the most appropriate units (Frey, 2018) and is ideal for research
design to enable researchers to address research questions. In this research which was created with an
experimental design, 4t-grade students from two different branches in two different primary schools,
one in the city center and the other in a rural area close to the city center, in the central district of
Giresun province. In the study, the groups were formed as one experimental (N=50) and one control
group (N=50) by looking at the equivalence of the first term exam scores of the 4th graders in two
different primary schools. Experimental and control groups were assigned relatively since there was
no difference between the equivalence of students' exam score averages that could affect the

application.
Data Collection Tools

In order to determine the effect of the methods applied to the experimental and control groups
on the academic success in the research, the Academic Achievement Test and Open-Ended Questions
related to the "Matter and Nature" unit of the science course were used. The academic achievement
test developed for this purpose was applied to the experimental and control group students as pretest

and post-test.

Academic achievement test: In the process of developing the achievement test, firstly, a table of
specifications was prepared that includes the objectives to be measured in the "Matter and Nature"
unit. With this table, the students' cognitive levels were tested to be evaluated, and the content
validity of the academic achievement test was ensured. A 14-item achievement test with 4 options was
prepared to measure the students' sub-cognition levels (knowledge, comprehension, application,

analysis).

Table 1. Academic achievement test taxonomy of cognitive domain table

£ 3
Cognitive Domain Levels & 2 g " 5 oo o
= = = c
T 0z 5 2 t2 £
) = < 5 B 5
% S o) S o Q O
1 1 =5 Iy —_ B H
Objectives v g & < T 5 L
e O
o =
Explains the essential properties that characterize 1 1 5 14
matter by using five senses.
Measures and compares the mass and volume of 1 1 o
different substances.
Defines the substance using its measurable 5 5 14
properties.
Compares the basic properties of the states of 1 1 ”
matter.
Gives examples of different states of the same 3 3 1

substance.
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Designs experiments for heating and cooling of

. 1 1 2 14
materials.
He explains the differences between the
substances he frequently uses in his daily life by 1 1 7
classifying them as pure substances and mixtures.
Selects the appropriate method among the
methods that can be used to separate mixtures 1 1 2 14
encountered in daily life.
Cognitive Domain Total Number of Questions 4 5 3 2 14

Percentage (%) 29 36 21 14 100

After taking the necessary expert opinions regarding the academic achievement test, it was
applied to 33 students studying in the fifth grade of a secondary school in the Central District of
Giresun province for the pilot application. After this pre-application, the average item difficulty of the
test was examined in data analysis. The ability of an item to distinguish between knowing and
unfamiliar success levels depends on the average difficulty level of the test preparation, and this level
is required to be around 0.5 in tests (Tan, Kayabas: & Erdogan, 2002). The mean difficulty of the test
was also found to be 0.59 in the prepared measurement tool (see Table 2). Considering the item

discrimination indices, it was determined that the 13th item should be corrected.

Table 2. Academic achievement test item difficulty and discrimination indexes

Item No Item Difficulty (p) Item Discrimination (r)

1 0,98 (very easy) .53 very good

2 0,63 (easy) .51 very good

3 0,30 (medium) .35 good

4 0,21 (hard) .39 good

5 0,96 (very easy) .35 good

6 0,48 (medium) 46 very good

7 0,33 (medium) .73 very good

8 0,48 (medium) .39 good

9 0,15 (very hard) .72 very good

10 0,81 (easy) .39 good

11 0,23 (hard) .34 good

12 0,60 (easy) .44 very good

13 0,87 (easy) .22 needs to be fixed
14 0,51 (easy) .31 good

Average Difficulty of the Test 0,59

Open-ended questions: To measure the students' academic achievement, questions that could
measure not only the lower cognition levels but also the metacognitive achievement were included in
the application. It was aimed to support the academic achievement test by asking the students open-
ended questions at the synthesis and evaluation level, which shows a high level of knowledge in

Bloom's taxonomy. For this reason, it was assumed that the students would ultimately reflect their
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ideas on the practice exam by eliminating the chance of success. In addition, it was aimed to support

the data obtained for academic success by obtaining more in-depth qualitative data.

Table 3. Table of specifications for open-ended questions

f—
o . S
Cognitive Domain Levels @ g = . o
Objectives & £ £ £
= 5 5% §
g = g ¢ O
> > — = B
e 22 £ °
S
E
Designs an experiment to show that substances can change state with the 1 1 50
effect of heat.
Discusses the separation of mixtures in terms of their contribution to the 1 1 50
country's economy and the effective use of resources.
Cognitive Domain Total Number of Questions 1 1 2
Percentage 50 50 100

During the open-ended questions preparation stage, a table of specifications was first
prepared to determine the cognitive level of the behaviors related to the "Matter and Nature" unit in
the Primary School 4th Grade Science Curriculum. In line with the specification table, a two-item
open-ended exam was prepared using various textbooks. After expert opinions, the open-ended exam
was administered to 33 students studying in the fifth grade in a state secondary school in Giresun
Province Central District for pilot application. While evaluating the open-ended questions, a rubric

was used as an evaluation criterion.

In order to ensure the reader's reliability, three experts, a researcher, a language expert teacher
and an academician from the field, examined the answers given to the open-ended questions, and the
open-ended questions were reevaluated considering their opinions. Considering the accuracy level of
the answers given by the students to the open-ended questions, scoring was done as 4 for Completely
Correct, 3 for Partially Correct, 2 for Few Correct, 1 for Less Correct and 0 for No Answer. For
example, the evaluation criterion for the open-ended question "Design an experiment in which we can
observe the change of state of matter and describe the experiment you have designed with its stages” is 0 if the
student did not answer or has no correct answer, 1 if the student gave a very wrong with little correct
information, there are many correct answers, but there are also incorrect answers. If there is much

correct information, it is 3 points; if the information is correct and complete, it is 4 points.
Research Process

First of all, the literature review was done in line with the content of the study, and studies on
inquiry-based teaching methods in Turkey and other countries were examined. Afterward, the 4th
grade Science Curriculum was examined, the subject to be applied was determined as the "Matter and
Nature" unit, and the subject's achievements were examined. The application was determined as a
total of 18 lesson hours in six weeks. Eight activities were developed in accordance with the teaching

method based on a scientific inquiry by examining different and alternative activities related to the
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subject from the science course resources, and lesson plans (see Appendix 1) were prepared.
Implementation activity plans were created according to the standard and scientific inquiry stages
suitable for the primary school level. In developing the activity plan, the stages of the scientific inquiry
teaching process were taken as the basis. According to Oztiirk (2017), these processes consist of (1)
creating real questions, (2) finding resources, (3) planning the research, (4) developing explanations,
and (5) reporting the findings. After the implementation plan was prepared, expert opinion was
sought after regarding the inquiry-based teaching method, and necessary corrections were made. In
the meantime, all legal permissions for the research were obtained, and the activity and application

process of the research was carried out for the students.
Validity and Reliability

While preparing for the academic achievement test, the cognitive levels in Bloom's taxonomy
were taken into account. The content validity of the test was tried to be ensured by including
questions suitable for each cognitive level and acquisition in the "Matter and Nature" unit of the
academic achievement test and by preparing a table of specifications. After the academic achievement
test was prepared, a pilot application was made for 33 5th grade students in a Central Secondary
School in Giresun, the item difficulty of the questions was calculated, and the distinctiveness of the
test was tried to be measured. In addition, the answers given to the open-ended questions were
evaluated based on the opinions of a researcher, a language expert and an expert in this field; the
content validity of the test was tried to be ensured. The reliability of the scores obtained by the
students from an achievement test is calculated through various statistical techniques. The KR-20 is
preferred when the difficulty indexes of each item in the test are calculated. In the achievement test
study developed for the "Matter and Nature" unit, the reliability coefficient was determined as 0.83
with Kuder Richardson-20 (KR-20). When the reliability is in the range of 0.60-0.90, the developed test

is said to be reliable.
Data Analysis

IBM SPSS v24 package program was used while analyzing the data. The data of the academic
achievement test applied to the control and experimental groups as pretest and post-test were entered
into the program, comparisons were made, and the results were tabulated. Comparisons are
interpreted at the .05 level. For the analysis of the open-ended questions applied to the control and
experimental groups as pretest and post-test, a rubric was first used and scored according to this
rubric. Then, the data were entered into the IBM SPSS v24 program; the open-ended mean scores were
evaluated and interpreted at the .05 level. Since the number of people to be observed in the groups
was n>30, the Kolmogorov Smirnov normality test was performed to check whether the groups
showed normal distribution, and since it was p<.05, the non-parametric Mann Whitney U test was

applied to the groups. In addition, in the pretest and post-test comparison of the experimental and
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control groups, the Wilcoxon Signed Ranks Test was used because the groups did not show normal

distribution.
Ethical Permission for the Research

In this study, all the rules specified to be followed within the scope of the "Higher Education
Institutions Scientific Research and Publication Ethics Directive" were complied with. None of the
actions specified under the heading "Actions Contrary to Scientific Research and Publication Ethics,"
which is the second part of the directive, have been taken. Since the Ethics Committee of Giresun
University Social Sciences Institute to which the research is affiliated was established in August 2020,
it is not possible to obtain ethics committee approval for the fall semester of the 2019-2020 academic
year when the research data collection and implementation process took place. For this reason, the
content, data collection process and implementation of the research, Giresun University Rectorate's
permission letter dated 12.11.2019 and numbered 61980 was obtained from Giresun Provincial
Directorate of National Education, the institution to which the schools were made, with the number
29409993-605.01-E23627581 dated 28.11.2019. approval and necessary official permissions have been

obtained.
Findings

In order to reveal the effect of teaching methods based on scientific inquiry on academic
success, the difference between the pretest achievement scores of the experimental group and the
control group was first examined. The Kolmogorov-Smirnov test was used to decide whether the
pretest and post-test achievement scores violated the assumption of the normal distribution to decide
the analyses to be made using academic achievement scores, since the number of observations was

n>30. The results obtained are presented in Table 4.

Table 4. Kolmogorov-Smirnov normality test findings of academic achievement pretest scores

Tests Groups Kolmogorov-Smirnov p
Pretest Control Group 129 ,036
Pretest Experimental Group 152 ,006

According to Table 4, it is seen that the pretest scores of the control and experimental groups
do not show a normal distribution (p<.05). In order to determine whether there is a statistically
significant difference between the pretest achievement scores of the experimental and control groups
before the application, non-parametric testing was deemed appropriate since the groups did not show
a normal distribution. In order to interpret the significance of the test for or against which group,

descriptive statistics were first performed. The findings are shown in Table 5.

Table 5. Descriptive findings according to the pretest scores of the experimental and control groups

Group N Average Standard Deviation
Experimental 50 46,18 13,48573
Control 50 42,56 16,63799
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According to Table 5, the experimental group is more successful than the control group by
3.62 points. To understand if there was a significant difference between the pretest scores of the
control and experimental groups, the Mann-Whitney U Test was used for analysis since the scores did

not show normal distribution. Findings related to these data are shown in Table 6.

Table 6. Mann Whitney U test findings of the control and experimental groups’ academic achievement pretest
scores

Scores
Mann-Whitney U 1076,50
Wilcoxon W 2351,500
Z -1,208
Asymp. Sig.(2-tailed) ,227

According to the data obtained, although the experimental group was successful with a
difference of 3.62 points, it was determined that there was no significant difference between the
academic achievement pretest scores of the experimental and control groups as given in Table 3
(p>.05). This shows that there is no academic achievement difference between the experimental and
control groups according to the pretest results before the application and the groups are

homogeneous.

In order to measure the knowledge levels of the groups in the cognitive domain at the
synthesis and evaluation level, open-ended questions were asked to the groups, and more in-depth
qualitative data were obtained to support academic success. A rubric was used to evaluate open-
ended questions and turn them into points. Before the application, it was checked whether there was a
statistically significant difference between the pretest achievement scores of the experimental and
control groups regarding open-ended questions, and for this purpose, non-parametric testing was
found appropriate since the groups did not show a normal distribution (p<.05). In order to interpret
the significance of the test for or against which group, descriptive statistics were first performed. The
findings are shown in Table 7.

Table 7. Descriptive findings according to the open-ended questions pretest scores of the experimental and
control groups

Group N Average Standard Deviation
Experimental 50 3,96 2,68754
Control 50 3,02 1,92184

According to Table 4, the experimental group of primary school fourth-grade students is more
successful by 0.94 points than the control group. A significant difference between the pretest scores of
the control and experimental groups was analyzed with the Mann-Whitney U Test since the scores did

not show normal distribution. Findings related to these data are shown in Table 8.
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Table 8. Mann-Whitney U test findings of the academic achievement pretest scores of the control and
experimental groups of the open-ended questions

Scores
Mann-Whitney U 1284,000
Wilcoxon W 23619,000
Z -2,528
Asymp. Sig.(2-tailed) ,202

When Table 8 is examined, it is seen that there is no significant difference between the
academic achievement pretest scores of the experimental and control groups in favor of the
experimental group (p>.05). This result shows that there is no difference in the pretest academic

achievement of open-ended questions between the groups before the application.

In order to determine whether there is a significant difference between the academic
achievement pretest and post-test scores of the students in the experimental and control groups, the
Wilcoxon Signed Rank Test was performed because the posttest-pretest difference scores were not

normally distributed. The results are given in Table 9 and Table 10.

Table 9. Experimental group academic achievement pretest-posttest Wilcoxon Signed Ranks test findings

Post-test-Pre-test N Rows Av. Sum of Rows Z p
Negative Rows 2 24,75 49,50 -5,450 ,000
Positive Rows 45 23,97 1078,50
Equal Rows 3

According to Table 9, a significant difference was found between the experimental group
students' academic achievement pretest and post-test scores (p<.05). Accordingly, it can be said that

the inquiry-based teaching method is effective in increasing academic achievement.

Table 10. Control group academic achievement pretest-posttest Wilcoxon Signed Ranks test findings

Post-test-Pre-test N Rows Av. Sum of Rows Z p
Negative Rows 1 49,00 49,00 -5,620 ,000
Positive Rows 48 24,50 1176,00

Equal Rows 1

According to Table 10, it is seen that there is a significant difference between the academic
achievement pretest and post-test scores of the control group students (p <.05). Academic achievement
post-test scores were analyzed with the Kolmogorov-Smirnov (n>30) test. The obtained results are

presented in Table 11.

Table 11. Kolmogorov-Smirnov normality test findings of academic achievement post-test scores

Tests Groups Kolmogorov-Smirnov p
Post-Test Control Group 170 ,001
Post-Test Experimental Group .107 ,200

When Table 11 is examined, it was determined that the post-test scores of the control group
did not show normal distribution (p<.05), while the post-test scores of the experimental group were
found to be normally distributed (p> .05). Considering whether there was a statistically significant

difference between the post-test achievement scores of the experimental and control groups after the
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application, non-parametric testing was deemed appropriate since the control group did not show a
normal distribution. In order to interpret the significance of the test for or against which group,
descriptive statistics were first performed. The findings are shown in Table 12.

Table 12. Descriptive findings according to the academic achievement post-test scores of the experimental and
control groups

Group N Average Standard deviation
Experimental 50 68,96 20,88741
Control 50 59,02 16,19711

According to Table 12, the experimental group is more successful than the control group by
9.94 points. Since the post-test scores of the control group were not normally distributed (p<.05), the
non-parametric Mann Whitney U test was applied.

Table 13. Mann-Whitney U test findings of the control and experimental groups’ academic achievement post-
test scores

Scores
Mann-Whitney U 862,500
Wilcoxon W 2137,500
Z -2,694
Asymp. Sig.(2-tailed) ,007*

When Table 13 is examined, it is seen that there is a significant difference between the
academic achievement post-test scores of the experimental and control groups in favor of the
experimental group (p<.05). After the application, it was checked whether there was a statistically
significant difference between the post-test achievement scores of the experimental and control groups
regarding open-ended questions, and non-parametric testing was deemed appropriate since the
groups did not show a normal distribution. In order to interpret the significance of the test for or
against which group, descriptive statistics were first performed. The findings are shown in Table 14.

Table 14. Descriptive findings according to the open-ended questions post-test scores of the experimental and
control groups

Group N Average Standard deviation
Experimental 50 5,68 1,96334
Control 50 4,88 1,50699

According to Table 14, the experimental group is more successful by 0.80 points than the
control group in terms of the mean score. The Mann-Whitney U Test was used to analyze whether
there was a significant difference between the post-test scores of the control and experimental groups
of the open-ended questions since the post-test scores of the experimental and control groups did not

show normal distribution. Analysis results are shown in Table 15.
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Table 15. Mann-Whitney U test findings of the control and experimental groups’ academic achievement post-
test scores of open-ended questions

Scores
Mann-Whitney U 894,000
Wilcoxon W 2169,000
Z -2,528
Asymp. Sig.(2-tailed) ,011

When Table 15 is examined, it is seen that there is a significant difference in favor of the
experimental group between the academic achievement post-test scores of the experimental and

control groups for open-ended questions, as shown in the descriptive statistics Table 11 (p<.05).
Discussion

This research aims to determine the effect of teaching practices based on scientific inquiry on
the academic achievement of fourth-grade students in the science course. In the study, no significant
difference was determined between the academic achievement tests of the students in both groups
before the application. At the end of the application, a significant difference was determined to favor
the experimental group of students. Accordingly, it has been concluded that teaching practices based
on scientific inquiry effectively increase the academic achievement of primary school fourth-grade

students in the science course.

When we look at the literature, some studies supporting this study and reaching similar
results have been found. Velooa et al. (2013) investigated the effect of inquiry-based teaching on
science and science achievement and conducted their study on fifth-grade students. At the end of the
research, it was determined that inquiry-based teaching was effective. Although the research is
different in terms of the age group to which it is applied, it contains similar results to this study. Abdi
(2014), Witt and Ulmer (2010) investigated the effect of inquiry-based instruction on students' science
achievement and concluded that inquiry-based instruction compared to the traditional method was
effective on academic achievement by creating a high score difference. The study is similar in terms of

independent variables, and the result is reached in this study.

Celiksoz (2012) applied the inquiry-based teaching method to the experimental group on the
subject of "Mixtures" in the "Matter and Structure" unit of the seventh-grade Science and Technology
Course and concluded that inquiry-based teaching is effective in making students understand the
subject and increases academic success. Although the Science course unit included in this study is
similar in terms of the "Structure of Matter/Matter and Nature" unit, the related study only dealt with
the "Mixtures" unit. However, this research covers the entire unit. In addition, although the age
groups where the application was made are different, both studies show similarities in terms of the
results achieved. In other words, a positive effect of inquiry-based teaching on academic achievement

was determined in both studies.
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Sar1 and Giiven (2013), Kegeci (2014), Atun (2016), Sarioglan and Bayirh (2017), Bilir and
Ozkan (2018) examined the effects of inquiry-based teaching on different skills, as well as its effect on
academic achievement. Studies conducted included different age groups; however, all results show

that inquiry-based teaching effectively affects academic success, as shown in this study.

Varli and Sagir (2019) investigated the Effect of Inquiry-Based Teaching on Secondary School
Students' Science Achievement, Inquiry Perception and Metacognitive Awareness and concluded that
inquiry-based teaching effectively increased the achievement in the unit of "spreading light and
sound" of the science course. Parallel to this, in this study, similar results were obtained by
considering the "matter and its nature" unit. Ozan and Karamustafaoglu (2020) concluded that guided
inquiry increases science achievement, but students have difficulty answering high-level cognitive
questions. However, this study concluded that teaching based on scientific inquiry is also effective in

answering questions at the metacognitive level.

Contrary to the studies mentioned above, Sen (2010) investigated the effects of inquiry-based
teaching and lecture method on students' success in a physics course and their attitudes towards the
course, and at the end of the research, it was determined that inquiry-based teaching did not affect
increasing success. Although this study is the same as our study in terms of independent variables, it

is different in terms of the course, age group and the result achieved.

In summary, compared with the literature, similar results were obtained with most studies
conducted in this study. This situation reveals the importance of scientific inquiry and teaching. The
realization of teaching activities that includes scientific and questioning processes has revealed the
same successful results for many similar disciplines. In other words, students are more successful
when they are educated with an inquiry teaching approach without being in close or distant age
groups. This is thought to be a striking result for our country as well. Therefore, an inquisitive
approach should be given more place, especially in science education programs. Learning and
adopting scientific inquiry processes of a course starts from the pre-school period, but it is thought
that it is necessary to emphasize the importance of this approach once again in terms of primary

school being the main period in which the actual school life starts with the learning of literacy.
Conclusion and Recommendations

The "Academic Achievement Test" scores of the experimental and control groups were
compared before the application, and according to the results obtained from the pretests of the
students in the groups (see Table 6), it was seen that there was no significant difference between the
experimental and control groups in terms of achievement and academic achievement in the
"Substance and Nature" unit. Again, according to the test findings of the open-ended questions (see
Table 8), there was no significant difference between the two groups according to the test results

before the application. In order to measure the academic success of the experimental and control
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group students, the questions were prepared according to Bloom's taxonomy, and according to the
results of the academic achievement test prepared to measure the cognitive levels at the level of
knowledge, comprehension, application and analysis, it was seen that the cognitive levels of the two
groups were close to each other. Experimental and control group students were also asked open-
ended questions to measure their achievement at a high cognitive level of knowledge, namely
synthesis and evaluation . It was determined that the two groups were at a similar cognitive level
according to the pretest results. In other words, it was seen that academic achievement levels were not

different from each other at the beginning.

When the relationship between the academic achievement test, pretest and post-application
scores of the experimental and control groups is examined, it is seen that there is a significant
difference between the pre-test-post-test scores of the students in the experimental group who
received inquiry-based activities (see Tables 9 and 10). The student's academic achievement in the
experimental group increased significantly after applying the inquiry-based method. Again, there is a
significant difference between the pre-test-post-test academic achievement scores of the students in
the control group, whose lessons are taught based on the traditional method, and an increase is
observed in their success. However, it was observed that this increase was less than that of the
students in the experimental group (see Tables 4 and 14). Considering the pre-test-post-test success
score data of the control and experimental groups, the increase in the control group was 38.6%, while
the increase in the experimental group was 49.3%. Accordingly, it is seen that the teaching method
based on scientific inquiry is more effective in increasing academic achievement than the traditional

method.

The research was conducted by the practitioner, which made the result reliable. However, in
studies where the conditions are unsuitable for this, it is necessary to provide professional equipment
by taking classroom teachers to in-service seminars where innovative methods such as scientific
inquiry are given. The acquired knowledge should be reflected in the course practically in the Science

course.

The inquiry-based teaching method begins with the formation of fundamental questions. For
example, in the first activity of the 1st Lesson, "Omer went out for grocery shopping with his mother.
While Omer is shopping, 1 kilogram, 500 grams of sugar, rice and pasta packages; He noticed that
there were writings such as 2 liters, 1 liter, 250 milliliters on liquid substances such as water, milk and
fruit juice. Omer started to think about the reason for this difference.” The short story is told to the
students, and in the student's mind, "Why are the units on the products different?" or "How can solids
and liquids be measured?" questions are created. The student scans and researches various sources to
find the answers to the questions he/she ask and thus designs experiments in the light of their

research. In order for the student to do all these, the teacher must provide a suitable environment for
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the student. One of these environments is undoubtedly the science laboratory. In order for the
application to be successful, the teacher should be careful about the sufficient number of laboratory

equipment.

The inquiry-based teaching method starts with students' sense of curiosity and leads the
student to ask various questions. All these questions and the answers they get enable the student to
learn meaningfully and permanently. For this reason, more inquiry-based activities should be
included in science textbooks. It has been observed that the students interpret the science events in
their immediate surroundings more efficiently by using the IBL method, bring the events they
encounter in daily life to the classroom environment and make sense of them through questioning and

relate science to the events in daily life more easily.

Classroom teachers' inclusion and association of real-life examples more frequently in the
science course will enable students to learn permanently through questioning. In the research, the IBL
method's effect on the students' academic achievement in the science course was examined. The effect
of inquiry-based instruction on different skills, such as critical thinking or problem-solving, can be
investigated. The research was conducted at the 4th grade level of primary school. The effect of the
SBL method on academic achievement can also be applied at different grade levels, and its

effectiveness can be investigated according to grade levels.

One of the steps of the teaching method based on scientific inquiry is the literature review. At
this stage, students research the subject they question. For this reason, students can be provided with
the opportunity to use the school computer laboratory and libraries comfortably so that students can

scan resources and as such, libraries can be enriched.

In addition to the situations mentioned above, it is known that the scientific inquiry process
starts from the pre-school period. These skills gained in early childhood will affect the entire
education and training life of the individual. In order to increase the quality of education, it is
recommended to give students a perception of inquiry-based learning starting from pre-school and to

give more space in the program by considering all fields.
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