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Bu ¢alismanin amaci, farkli siif diizeylerindeki 6grencilerin fen 6grenme becerilerinin gesitli
degiskenlere gore nasil degistigini arastirmaktir. Ayrica arastirma ortaokul Ogrencileri ve fen
bilimleri dgretmenlerinin fen dersinin Arastirma Sorgulamaya Dayali Ogrenme (ASDO) agisindan
islenisine yonelik gortislerini belirlemeyi hedeflemektedir. Arastirmada agimlayici sirali karma desen
kullanilmigtir. Aragtirmanin Orneklemini farkli sinif diizeylerinde &grenim goéren 805 ortaokul
ogrencisi ve bu Ogrencilerin fen bilgisi 6gretmenleri (n=4) olusturmaktadir. Veriler Chang ve
arkadaglart (2011) tarafindan gelistirilen ve Tirk¢eye Senler (2014) tarafindan uyarlanan Fen
Ogrenme Becerisi 6lgegi, acik uglu sorular ve yari yapilandirilmis gériismeler ile toplanmustir.
Verilerin analizinde nanparametrik testlerden Mann Whitney U Testi ve Kruskal Wallis
uygulanmigtir. A¢ik uglu sorular ve yart yapilandirilmig goriismelere ait veriler igerik analizi ile
analiz edilmistir. Arastirma sonucunda, 6grencilerin fen 6grenme beceri diizeylerinin ortalamanin
tizerinde oldugu; cinsiyete gore farkliligin kiz 6grenciler lehine oldugu; ebeveyn egitim diizeyinin
fen 0grenme becerisiyle iliskili oldugu; fen basarisi yiiksek olan 6grencinin fen 6grenme becerisi,
bilimsel sorgulama ve iletisim yeterliklerinin yiiksek oldugu; sinif diizeyi arttik¢a bilimsel sorgulama
yeterliginin diistiigii tespit edilmistir. Ogretmen ve ogrencilerin fen bilimleri dersinin ASDO
acisindan iglenisine yonelik goriislerinin hem birbirlerine hem de arastirmanin nicel verilerine ait

sonuglarina paralel oldugu belirlenmistir.
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Giris

Fen egitiminin temel amaglarindan biri, arastiran ve sorgulayan bireyler yetistirmektir (Milli
Egitim Bakanligit [MEB], 2013, 2018). Bir¢ok iilkenin (Amerika-NRC, 1996, 2000;
Avustralya - Tytler, & Hobbs, 2011; ingiltere - The National Curriculum in England, 2013)
fen O6gretim programinda oldugu gibi ililkemizde de Ogrencinin kendi 6grenmesinden
sorumlu olmasi, siirece aktif katilmasi ve bilgiyi anlamli, kalici olarak &grenmesi
hedeflenmistir (MEB, 2018; Next Generation Science Standarts [NGSS], 2013). NSTA
(2000) ve NGSS’nin (2013) yayinladigi fen egitimi oOlgiitlerine gore okul Oncesinden
universiteye kadar tiim smif diizeyindeki Ogrencilerin arastirma sorgulama siirecinde
bilimsel arastirma yetenegine sahip olup, bilimsel arastirmanin yapilma asamalarini
bilmeleri gerektigi yoniinde aciklamalar yapilmistir. Bu baglamda fen bilimleri dersi 6gretim
programinda sinif ya da okul icinde, laboratuvar veya okul dis1 6grenme ortamlarinda
olusturulan uygun etkinlikler, Ogretim tasarimlar1 ile Arastirma Sorgulamaya Dayali
Ogrenme (ASDO) yéntemine gore planlanmasi onerilmistir (MEB, 2018: s.10). Alan
yazinda “inquiry based learning” olarak yer alan ASDO, arastirmacilar tarafindan “bilimsel
sorgulamaya dayali 6grenme, aragtirmaya dayali 0grenme, sorgulamaya dayali 0grenme,
sorgulayict 6grenme, arastirma sorusturma tabanli 6gretim gibi farkli isimlerle Tiirkceye
cevrilerek giiniimiize kadar ulasmistir (Dogan, Han-Tosunoglu, Ozer & Akkan, 2020; Tas,
Basoglu, Sarigol, Tepe & Giiler, 2018)

Bybee (2000), bilimsel sorgulamanin {i¢ unsurdan olustugunu One siirmiistiir:
Bilimsel arastirma becerileri, bilimsel arastirma hakkinda bilgi edinme ve fen igerigini
ogretmek i¢in egitici bir yaklasim. Schwartz (2004) ise bilimsel sorgulamadan bilimsel
bilginin gelistirildigi, kabul edildigi ve kullanildig: siireglerin 6zellikleri olarak bahsetmistir.
Sorgulamaya dayali 6gretim bireylerin; arastirma, inceleme ve bilgileri analiz etmelerini
gerektiren bir 6grenme ortami saglamaktadir (Perry & Richardson, 2001; Wu, & Krajcik,
2006). Bu dogrultuda ASDO; bilimin dogasini da iginde barindiran dgrencilerin sahip
olduklari 6n bilgilerini, becerilerini kullanarak, bireysel veya grup olarak birer bilim insani
gibi diislinerek/calisarak yani bilimsel bilgiyi agiklamak i¢in bilimsel arastirma ve
yontemlerini kullanarak (Schwartz, 2004) 6grendikleri bir 6gretim stratejisidir. Gozlemler
yaparak, sorular olusturarak, Kitaplari gdzden gegirerek, arastirmalart planlayip deneysel
deliller dahilinde gozden gecirerek, verileri analiz edip yorumlayarak bir sonuca ulagsma
stireci olarak tanimlanmistir (National Research Council [NRC], 2000). Sorgulamaya dayali

ogrenme; temel arastirma becerilerinin yaninda, bilimsel arastirma hakkindaki bilgili bir
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anlayis kazanma, bilimin diger bilme yollarindan ne kadar farkli oldugunu ve bilimsel

bilginin nereden kaynaklandigin1 anlamalarin1 saglamaktadir (Antink-Meyer, Bartos,
Lederman, & Lederman, 2016).

Fen Bilimleri Dersi Ogretim Programi, disiplinler arasi bir anlayisla ASDO
yaklasimini temel alarak smif/okul i¢i ve okul dis1 6grenme ortamlarmin tasarlanmasini
hedeflenmektedir (MEB, 2018). ASDO sayesinde fen dgretiminin odag1 degismis, fen ile
ilgili olgu ve kavramlarin 6grenilmesinde ezberlemenin yerini bilimsel siire¢ becerilerinin ve
elestirel diisiinme becerilerinin etkin olarak kullanilmas1 almistir (A¢ikgéz & Uluginar Sagir,
2019). ilkdgretim kademesinde fen egitiminde bu yaklasimin Kullanilmasmin amaci;
ogrencilerin sorgulama, arastirma yapma ve bilimsel siire¢ becerilerini gelistirmelerine
yardimct olmaktir (Duban, 2008). Ancak Agikgdoz ve Ulugmar Sagir (2019) fen
Ogretmenlerinin arastirma sorgulamaya dayali 6gretime yonelik farkindaliklarini belirlemeye
yonelik yaptiklari arastirmada 6gretmenlerin sadece bir kismmin ASDO yaklasimina yonelik
program degisikliginden haberdar olduklari ve haberdar olanlarin da net bir bilgiye sahip
olmadigi belirlenmistir. Ayrica az sayida 0gretmenin arastirma sorgulamaya dayali 6gretim
yaklagimin1 siniflarinda uygulamaya calistiklar1 ancak eksik donanim, yeterli siirenin
olmamasi, simif mevcudunun fazla olmasi gibi faktdrlerin uygulamalar1 zorlastirdigi ve
ogrencilerin verilen goérevleri kismen yerine getirebildikleri tespit edilmistir. Bu sonug fen
bilimleri 6gretim programi ile hedeflenen 6grenci profili (okuyan, elestiren sorgulayan vb.)

acisindan 6nemlidir.

Ogrencilerin bilimi daha iyi anlayabilmeleri igin belirli problemler hakkinda nasil
soru soracaklarini, veri ve delilleri temel alarak bu sorulari nasil cevaplayacaklarini
ogrenmeleri gerekir. Bu slireci yasayan 6grenciler arastirmaya farkli kaynaklardan deliller
bulmayi, arglimanlar olusturmayi, mevcut bilgilere dayanarak agiklamalar yapmayi ve
sonuglari iletmeyi ve savunmayi 6grenirler (Chang ve digerleri, 2011). Bu dogrultuda fen
dersleriyle 6grencilere bu becerilerin nasil kazandirildig1 6nemlidir. Literatiirde sorgulamaya
dayali 6gretimin O6grenmeye olan etkisini arastiran pek g¢ok arastirma (Abd-El-Khalick,
Boujaoude, Duschl, Lederman vd. 2004; Bilir & Ozkan, 2018; Cairns & Areepattamannil,
2019; Kegeci, 2014; Timur & Kincal, 2010; Varli & Ulugmar Sagir, 2019) yapilmistir.
Ornegin, Timur ve Kincal, (2010) sorgulamali 6gretimin, geleneksel yontem ile
karsilastirildiginda 6grencilerin  “bilgi” diizeyindeki basarilarin1 etkilemedigini, fakat
“kavrama”, “uygulama” ve “genel basar1” diizeylerini anlamli 6lclide degistirdigini

belirtmislerdir. Bilir ve Ozkan, (2018) arastirmalar1 sonucunda ASDO yaklasiminin
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uygulandig1 fen 6gretiminde 6grencilerin derse karsi daha ilgili olduklari, el becerilerinin

gelistigi, yaparak yasayarak daha iyi 6grendikleri, merak duygularinin arttigi, 6grenmeleri
sirasinda eglendikleri ve derse daha aktif sekilde katildiklarini belirtirken, Kegeci, (2014)
ASDO’niin dgrencilerin bilimsel siire¢ becerilerinin gelistirilmesinde etkili oldugu sonucuna

varmistir.

Bilimsel siire¢ becerileri kazaniminin yaninda bu kazanimlar1 paylasmak ve bilimi
daha ileriye tagimak icin bilimsel iletisim beceriSine sahip olmak fen ¢gretiminin nemli
kazanimlarindandir. Okuma ve yazma, fikir aligverisinde bulunma, bilimsel tartigmalar
yapma gibi siirecler bu iletisim becerilerini kullanmay1 gerektirir. Chang ve arkadaslari
(2011) Organization for Economic Cooperation and Development (OECD, 2005) raporunda,
ogrencilerin becerilerinin degerlendirilmesi siirecinde sadece temel alan bilgisi degil beceri
ve bilgi uygulamalar1 ile bilimdeki iletisim yetenegini de kapsayan fen Ogrenme
becerilerinin degerlendirilmesi gerektigini belirtmislerdir. Dolayisiyla bilimsel iletisimin fen
o0grenme becerileri icerisinde Onemli bir yere sahip oldugu dikkat ¢ekmektedir. Nitekim
Wildan, Hakim, Siahaan ve Anwar’in (2019) deneysel ¢alismasinda sorgulama yaklagiminin
ogrencilerin iletisim becerileri tizerinde olumlu bir etkisi oldugu, deney grubunun yazma,
sozlii ve sosyal becerilerdeki puanlarinin kontrol grubundan daha yiiksek oldugu
belirlenmistir. Ulusal anlamda siirh sayida arastirmacinin fen 6grenme becerisi ve iletisim
konusunda arastirma yaptig1 gozlenmistir (Aslan-Efe & Ozmen, 2018; Duran, 2014; Senler,
2014). Dolayisiyla O6grenen flizerinde cesitli olumlu etkileri ifade edilen bu yodntem
konusunda aragtirma yapilmasmna hala ihtiya¢ vardir (Dogan ve digerleri, 2020).
Arastirmacilar, ASDO fiizerine Tiirkiye'de az ¢alisilmis bir arastirma alan1 oldugunu, yapilan
caligmalarda daha c¢ok nicel yontemlerin tercih edildigini, karma yontem kullanilan
caligmalarin az ve nitel yontemlere arastirmalarda yeterli yer verilmedigine dikkat ¢cekmistir
(Kizilaslan, Sozbilir & Yasar, 2012). Arastirma sorgulamaya dayali 6gretimin okullarda
etkili bir sekilde uygulanabilmesi i¢in bu yaklasimin derinlemesine incelendigi arastirmalar
ogretmenlere yol gosterecektir. ASDO iizerine yapilan arastirmalarin ¢cogunlukla akademik
basariya etkinin incelendigi, Orneklem olarak Ogretmen adaylarinin segildigi deneysel
aragtirmalar gdze carpmaktadir (Alemli, 2019). ASDO’niin etkililiginin farkli degiskenler ile
ortaokul seviyesinde arastirildig1 calismalar incelendiginde arastirmalarin akademik basari,
kavramsal anlama, bilimsel siire¢ becerileri ve argliman gelistirme diizeyleri konusunda
yogunlastig1 dikkat cekmektedir (Bilir & Ozkan, 2018; Duran & Dokme, 2018; Varli &
Ulugmar Sagir, 2019). Alan yazindaki bir¢ok calisma ASDO yaklasimimin &grencilerin fen
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ogrenmede akademik basarini artirdigini vurgularken bu yaklasimin 6grencilerin fen

O0grenme becerilerini nasil etkiledigi lizerine aragtirmalara rastlanmamistir. Ayrica, Varlt ve
Ulugmar Sagir (2019) ASDO’niin  6grencilerin  farkli  becerileri iizerine etkilerinin
arastirilmasin1 onermektedir. Bu arastirma ile ASDO yaklasiminin dgrencilerin fen 6grenme
becerilerini nasil etkilediginin gesitli degiskenler (cinsiyet, sinif diizeyi, anne ve baba egitim
diizeyi, 6grencinin fen dersi basarisi) acisindan incelenmesinin alan yazina katki saglayacagi
diisiiniilmektedir. Alan yazinda fen Ogrenme becerisinin benzer degiskenler agisindan
incelendigi smirl arastirmanin oldugu belirlenmistir (Aslan-Efe & Ozmen, 2018). Ayrica
fen dgrenme becerisine katk1 sunan ASDO’niin fen bilimleri derslerinde nasil kullanildiginmn
O0gretmen ve Ogrenci goriigleri araciligiyla degerlendirilmesi agisindan Onemlidir. Bu

kapsamda arastirma sorular1 asagidaki gibi belirlenmistir:

1. Ortaokul 6grencilerinin fen 6grenme beceri diizeyleri nasildir?

2. Ortaokul 6grencilerinin fen 6grenme becerileri cinsiyete gore farklilik gdsterir mi?

3. Ortaokul 6grencilerinin fen 6grenme becerileri sinif diizeyine gore farklilik gosterir mi?

4. Ortaokul 6grencilerinin fen 6grenme becerileri, 6grencilerin anne ve babalarinin egitim

diizeyine gore farklilik gdsterir mi?

6. Ortaokul 6grencilerinin fen 6grenme becerileri fen bilimleri dersi basari notuna gore

farklilik gosterir mi?
7. Ortaokul 6grencilerinin ASDO agisindan fen dersinin islenisiyle ilgili goriisleri nelerdir?

8. Fen bilimleri dgretmenlerinin ASDO agisindan fen dersinin islenisiyle ilgili goriisleri

nelerdir?
Yontem
Arastirmanin Modeli

Bu aragtirmada, karma arastirma ydntemlerinden agimlayict sirali desen kullanilmustir.
Karma yontem arastirmasi, nitel ve nicel arastirmaya dayali entelektiiel ve pratik bir
sentezdir; t¢lincii metodolojik (nitel ve nicel arastirmalarla birlikte) veya arastirma
paradigmasidir (Johnson, Onwuegbuzie & Turner, 2007). Dolayisiyla nitel ve nicel
yontemin bir arada kullanildigr bir yontemdir (Yildinm & Simsek, 2018: s.322). Bu
yontemin ¢esitlerinden olan agimlayici sirali desen iki farkli etkilesimli asamadan olusmus
olup, birincil oncelikle nicel verilerin toplanmasi ve ¢6ziimlenmesi ile baslayip nitel

verilerin toplanmasi ve ¢oziimlenmesi ile devam etmektedir (Creswell & Plano-Clark, 2014,
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s.80). Arastirmada nitel veriler, baskin olan nicel aragtirmalardan tarama yontemi igindeki

ikincil arastirma sorusunu cevaplarken siirece katilmistir (Creswell & Plano Clark, 2014).
Uygulama oncesinde il milli egitim miidiirliiglinden gerekli izinler alinmis, yayin etigine

uygun bir arastirma siireci takip edilmistir.
Cahsma Grubu

Arastirmanin ¢alisma grubunun se¢iminde sirali karma yontem orneklemi kullanilmistir.
Baki ve Gokeek, (2012) sirali karma yontemin olasilikli ve amagli 6rnekleme stratejilerinin
(Nicel-Nitel) siras1 ile kullanildigim1 ve karma yontem arastirmalarinda en sik kullanilan
yontemlerden biri oldugunu ifade etmistir. Bu Ornekleme yoOnteminde sirasiyla nicel
asamaya olasilikl1 6rneklem belirleme yontemleriyle katilan 6rneklemin belirlenmesi, daha
sonra bu Orneklem icerisinden de amagli 6rnekleme yontemiyle nitel asamaya katilacak
orneklem se¢imi yapilir (Baki & Gokgek, 2012). Arastirmanin calisma grubunu
aragtirmacilarin da yasadigi Tiirkiye’nin kuzeydogusunda bir il merkezindeki okullar
arasindan olasiliklt 6rnekleme yontemi ile belirlenen alti farkli devlet okulunda farkli sinif
diizeylerinde Ogrenim goren 805 ortaokul Ogrencisi (%53’4 kiz, %47‘si erkek)
olusturmaktadir. Arastirmanin c¢alisma grubunda 195 besinci simf, 194 altinct smif, 225
yedinci smif ve 190 sekizinci sinif d6grencisi yer almaktadir. Bu 6grencilerin dersine giren
mesleki deneyimleri 5-10 yil arasinda olan ve arastirmaya goniillii olarak katilan dort fen
bilimleri 6gretmeni katilmistir. Aragtirmaya oOgrencilerle birlikte Ggretmenlerin  dahil
edilmesinin sebebi ASDO acisindan fen dersinin islenisine dair elde edilecek verilerin
sadece Ogrencilerin bakis acilar1 ile degil ayn1 zamana dersin diger dnemli paydasi olan

ogretmenlerin fikirleri ile zenginlestirilebilecegi diisiincesidir.
Calhismada Kullanmilan Veri Toplama Araglari

Aragtirma verileri bir nicel iki nitel veri toplama araciyla elde edilmistir. Nicel veriler Chang
ve arkadaslar1 (2011) tarafindan gelistirilen, Senler (2014) tarafindan Tiirkge’ ye uyarlanan
5°1i likert tipi “Fen Ogrenme Becerisi Olgegi” araciligi ile toplanmistir. Senler’in ¢aligma
grubu 6gretmen adaylaridir. Ancak 6lgegin ilkdgretimden liniversiteye olan tiim 6grencilerin
bilimsel sorgulama ve iletisim becerilerini 6lgmede kullanilabilecegini belirtmistir (Senler,
2014, s.403). Olgekte yer alan sorular bilimsel sorgulama ve iletisim olmak {izere iki alt
Olgekten ve toplam 29 maddeden olusmaktadir. Bilimsel sorgulama alt 6l¢eginin soru ve
hipotez énerme, planlama, deney yapma ve veri toplama, veri analizi ve yorumlama; iletisim

alt 6lgeginin ise ifade etme, degerlendirme, etkilesimde bulunma ve miizakere etme olmak
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iizere dorder alt boyutu vardir. Ogrencilere 6lgegi cevaplamalari i¢in bir ders saati siire

verilmistir.

Nitel verilerin elde edilmesi i¢in acik uglu sorulardan olusan goriis formu ve yari
yapilandirilmis miilakat kullanilmistir. Goriis formu ve yar1 yapilandirilmis miilakat sorulari
fen 6grenme becerisi 6l¢eginin boyutlarindan yararlanilarak bir fen bilgisi 6gretmeni ve iki
fen egitimi uzmani tarafindan gelistirilmis ve pilot ¢aligmasi yapilmistir. Ayrica goriis formu
geligtirilirken 2018 fen bilimleri 6gretim programi ¢ercevesinde veri, degiskenlerin
belirlenmesi, hipotez kurma kavramlarinin dordiincii ve besinci sinif kazanimlarinda yer
verildigi belirlenmistir. Bu kapsamda veri toplanan okullardan segilen 60 ortaokul 6grencisi
ile actk uglu sorularm yer aldigi goriis formu aracilifryla veriler toplanmistir. Ogrenci
goriiglerini alirken katilimer sayisi fazla oldugundan goriis formu kullanilmistir. Agik uglu
sorularin yer aldig1 formda 6grenciler i¢in; deneyi planlama ve hazirlik siireci (bir soru),
deney yapma (bir soru), verileri kaydetme (bir soru), veri analizi (bir soru), deney Oncesi ve
sonrasi fikirlerin karsilastirilmasi (bir soru) ve sonuglarin paylasilmasi (bir soru) siireglerine

yonelik alt1 soru yer almaktadir.

Yar1 yapilandirilmis miilakatlar ise bu formu dolduran 6grencilerin fen bilimleri
dersine giren dort fen bilimleri 6gretmeni ile yapilmistir. Miilakat sorularinin igerigi
ogrencilere yoneltilen sorularin paralelinde ancak daha fazla ayrintiya ulasilmasi i¢in toplam
dokuz soru olarak hazirlanmistir. Ogretmenlere yoneltilen yari yapilandirilms
goriismelerde; deneyi planlama ve hazirlik stireci (bir soru), deney yapma (bir soru), verileri
kaydetme (bir soru), veri analizi ve yorumlama (iki soru), verileri sunma (bir soru), deney
oncesi ve sonrasi fikirleri karsilastirma (bir soru), paylasma (iki soru) siireglerine yonelik
sorular yoneltilmistir. Ogrencilerin formu doldurmak icin verilen siire ve dgretmenler ile

yapilan yiiz yiize gériismeler ortalama 30-40 dakika sitirmiistiir.
Veri Analizi

Fen ogrenme becerisi 6lgegi 5=Kesinlikle Katiliyorum, 4=Katiliyorum, 3=Kararsizim,
2=Katilmiyorum ve 1=Kesinlikle Katilmiyorum seklinde puanlanmistir. Olgegin madde-
toplam korelasyonlar1 hesaplanmis ve korelasyon degerleri 0,42 ile 0,70 arasinda oldugu
goriilmiistiir. Madde ayirt edicilik 6zelligi i¢in %27 alt ve iist grup ortalamalar1 bagimsiz t-
testi ile karsilastirilmis olup tiim test maddeleri icin p<.001 diizeyinde anlamli oldugu
belirlenmistir. Bilimsel sorgulama ile iletisim alt 6l¢ekleri arasindaki korelasyon degeri 0,77
olup p<.001 diizeyinde anlaml1 oldugu saptanmistir. Yapilan faktor analizi sonucunda uyum

indeksleri degerlerinin kabul edilebilir deger sinirlar i¢inde oldugu tespit edilmistir. Veriler
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SPSS 20 istatistik programinda analiz edilmistir. Olgekten elde edilen verilerin normallik

analizi i¢in grafikler (Q-Q grafigi ve kutu-biyik grafik) incelenip Kolmogorov-Smirnov testi
uygulanmig ve test sonucunda verilerin normal dagilmadig (p<.05) tespit edilmistir.
Parametrik testlerin varsayimlarindan “verilerin normal dagilmas1” sart1 saglanamadigindan
veri analizinde nanparametrik testler tercih edilmistir. Bu baglamda arastirmada
nanparametrik testlerden Mann Whitney U Testi ve Kruskal Wallis testi uygulanmigtir.
Olgekten elde edilen sonuglarin giivenilirligi incelendiginde Senler’in (2014) Cronbach’s
Alpha katsayilarini1 bilimsel sorgulama alt 6l¢egi icin .90, iletisim alt 6lgegi ig¢in .92 ve
toplam Glgek icin .95 olarak hesapladigi gozlenmistir. Bu arastirmada Cronbach’s Alpha
katsayilar1 bilimsel sorgulama alt 6lgegi igin .86, iletisim alt 6l¢egi i¢in .87 ve toplam Slgek

icin .92 olarak tespit edilmistir.

Arastirmanin nitel boyutunda icerik analizi kullanilmistir. Icerik analizi sozel, yazili ve
diger materyallerin derin bir sekilde ve sistemli olarak incelenmesini saglayan bir
yaklasimdir. Igerik analizinin asamalari dért basamak halinde belirtilmistir. Bunlar: veri
kodlama, tema olusturma, diizenleme ve yorumlama seklindedir (Yildirim & Simsek, 2018:
s.243). Bu kapsamda agik uclu sorular iceren form araciligiyla 6grencilerden elde edilen
veriler kodlanarak ortak bir tema altinda birlestirilmistir. Ogretmenlerle yapilan
miilakatlarda ise ses kayitlari dinlenerek transkript edilmis ve sorulan sorulara verilen
cevaplar kodlanarak analiz edilmistir. Verilerin i¢ gecerligi i¢in uzun siireli etkilesim, derin
odakli veri toplama, cesitleme, uzman incelemesi ve miilakatlar sirasinda katilimei teyidi
yapilmistir. D1s gecerlik icin nicel verilerin elde edildigi gruba ait katilimcilardan secilmis
ogrencilerle ve onlarin 6gretmenleri olacak sekilde amacli bir 6rneklem se¢imi yapilmis ve
ayrmtili betimlemelere yer verilmistir. I¢ giivenirlik igin verilerin toplanmas: siirecinde
tutarlt davranilmig ve tiim katilimeilar ile ayn1 sorularin sorulmasi, analizinde ise yine tutarli
kodlama yapilmasima dikkat edilmistir. D1s giivenirlik uzman teyidi ve bire bir alint1 yani

ornek soylemlerin sunumu ile saglanmstir.
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Bulgular

Ortaokul Ogrencilerinin Fen Ogrenme Beceri Diizeyleri

77

Aragtirmada ortaokul dgrencilerinin fen 6grenme beceri diizeyleri bilimsel sorgulama,

iletisim alt dlgegine gdre analiz edilmistir. ilgili sonuglar Tablo 1°de sunulmustur.

Tablo 1. Ortaokul Ogrencilerinin Fen Ogrenme Beceri Diizeyleri

Alt Olgek Alt Boyut N X SS
Bilimsel Soru ve hipotez dnerme 805 4.21 .60
sorgulama
Planlama 805 4.00 12
Deney yapma ve veri 805 4.09 A7
toplama
Veri analizi ve 805 4.08 .68
yorumlama
[letisim [fade etme 805 4.03 73
Degerlendirme 805 4.16 .66
Etkilesimde bulunma 805 4.15 73
Miizakere etme 805 4.17 .70

Tablo 1 incelendiginde ogrencilerinin fen 6grenme beceri diizeylerinin bilimsel

sorgulama ve iletisim alt Olgeklerine ait ortalamalarin dordiin {izerinde oldugu tespit

edilmistir.

Ortaokul Ogrencilerinin Fen Ogrenme Becerilerinden Bilimsel Sorgulama ve Iletisim

Yeterliklerinin Cinsiyet Degiskenine Gore Incelenmesi

Arastirmada ortaokul dgrencilerinin fen 6grenme beceri diizeyleri cinsiyet degiskeni

acisindan incelenmis ve farklilik gosterdigi belirlenmistir. ilgili sonuglar Tablo 2’de

sunulmustur.
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Tablo 2. Fen Ogrenme Becerilerinin Cinsiyet DeSiskenine Gore Karsilastirilmast

. Cinsiyet Sira Sira
Alt Olgek N U 4 p
* ortalamast  toplami
Fen Ogrenme K 427 423.20 180704.50 71652.50 -2.689 .00
Becerisi E 377 379.06 142905.50
Bilimsel K 427 420.65 179619.00 72738.00 -2.36 .01
Sorgulama Alt E 377 381.94 143991.00
Boyutu
Soru ve 427 402.75 171972.50 8059450 -.03 .97
hipotez E 378 403.29 152442.50
Onerme
K 427 413.88 176726.50 75630.50 -1.49 14
Planlama
E 377 389.61 146883.50
Deney yapma K 427 430.96 184019.50 68764.50 -3.67 .00
ve veri E 378 371.42 140395.50
toplama
Veri analizi 427 416.39 177800.50 74983.50 -1.75 .08
ve E 378 387.87 146614.50
yorumlama
Tletisim Alt K 427 425.66 181758.00 71026.00 -2.94 .00
Boyutu E 377 377.40 142657.00
. K 427 407.39 174111.50 7862.50 -.621 .53
Ifade etme
E 378 387.87 150303.50
K 427 413.18 176426.50 76357.50 -1.33 .18
Degerlendirme
E 378 391.50 147988.50
Etkilesimde K 427 424.08 181082.50 71701.0 -2.77 .00
bulunma E 378 379.19 143332.50
K 427 434.68 185609.50 6717450 -4.14 .00
Miizakere etme
E 378 367.21 138805.50

*K: Kiz E: Erkek

Tablo 2 incelendiginde Mann Whitney U testi sonuglarina gore kiz 6grencilerin fen
ogrenme becerisi puanlarmin sira ortalamalar1 (423.20) ile erkek Ogrencilerin sira

ortalamalar1 (379.06) arasinda istatistiksel olarak anlamli bir farklilik tespit edilmistir [U=
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71652.5, p<.05]. Bu farkliligin da sira ortalama puanlar1 karsilastirildiginda kiz 6grencilerin

lehine oldugu anlasilmaktadir. Fen beceri 6lgeginin alt dlgekleri ayr1 ayri incelendiginde ise
ogrencilerin bilimsel sorgulama 6l¢eginden aldiklari puanlarin [U= 72738.00, p<.05] ve
iletisim Olgeginden aldiklar1 puanlarin [U= 71026.00, p<.05] yine kiz Ogrencilerin lehine
farklilik gosterdigi belirlenmistir.

Bilimsel sorgulama alt Glgeginin alt boyutlar1 ayr1 ayri incelendiginde sadece kiz
ogrencilerin deney yapma ve veri toplama sira ortalamalar1 (430.96) ve erkek 6grencilerin
deney yapma ve veri toplama sira ortalamalar1 (371.42) arasinda istatistiksel olarak anlamli
bir farklilik oldugu gériilmektedir [U= 68764.50, p<.05]. Iletisim alt dlgeginde yer alan alt
boyutlar ayr1 ayri incelendiginde sadece iki alt boyutta anlamli farklilik oldugu
belirlenmistir. Kiz 6grencilerin etkilesimde bulunma sira ortalamalart (424.08) ve erkek
ogrencilerin etkilesimde bulunma sira ortalamalar1 (379.19) arasinda istatistiksel olarak kiz
ogrencilerin lehine anlamli bir farklilik tespit edilmistir [U= 71701.0, p<.05]. Benzer sekilde
kiz ogrencilerin miizakere etme sira ortalamalart (434.68) ile erkek oOgrencilerin sira
ortalamalar1 (367.21) arasinda istatistiksel olarak kiz 6grencilerin lehine anlamli bir farklilik

oldugu belirlenmistir [U= 67174.50, p<.05].

Ortaokul Ogrencilerinin Fen Ogrenme Becerilerinin Simif Diizeyi Agcisindan

Incelenmesi

Ortaokul 6grencilerinin fen 6grenme becerileri sinif diizeyi agisindan incelenmis ve
karsilagtirma sonuclaria gore bilimsel sorgulama alt boyutunun sinif diizeyine gore farklilik

gosterdigi belirlenmistir. {lgili sonuglar Tablo 3’te sunulmustur.
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Tablo 3. Ortaokul 6grencilerinin fen égrenme becerilerinin sinif diizeyl a¢isindan

incelenmesi
. Sinif Sira Anlaml
Olgekler N X? sd p
Diizeyi ortalamasi Farklilik
Fen Ogrenme 5 194 430.68
Becerisi 6 196 414.08
7 224 317.84 7320 3 .06
8 190 397.93
Bilimsel 7<5
5 15 442.59
sorgulama alt 8<5
6 24 409.69
boyutu
7 75 364.92 11907 3 .00
8 174 398.47
Iletisim alt 5 15 416.51
boyutu 6 24 416.24
7 75 384.92 2.878 3 4
8 174 397.98

Tablo 3 incelendiginde Ogrencilerin fen becerileri arasinda smif diizeyi acisindan
anlamli bir fark olmadig1 (x4(3) =7.320, p>05), dlcegin iletisim alt boyutunda siif diizeyine
gore anlamh fark olmadig1 (x2(3) =2.878, p>.05) ancak bilimsel sorgulama alt boyutunda
artan simif diizeyi lehine anlaml fark oldugu (x2(3) =11.907, p<.05) tespit edilmistir. 8. simf
ile 5. sinif 6grencileri arasinda ve 7. smif ile 5. sinif 6grencileri arasinda alt sinif diizeyinin

lehine anlamli fark tespit edilmistir.

Ortaokul Ogrencilerinin Fen Ogrenme Becerisinin Anne Egitim Durumuna Acisindan

incelenmesi

Ortaokul 6grencilerinin fen becerileri anne egitim durumuna gore incelendiginde

istatistiksel olarak anlamli farklar belirlenmistir. Sonuglar Tablo 4’te verilmistir.

Tablo 4.Ortaokul Ogrencilerinin Fen Ogrenme Becerisinin Anne Egitim Durumuna Gére

Incelenmesi

Olgekler Egitim N Sira X2 s p Anlaml
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durumu ortalamasi d farklilik
Fen Ogrenme 1.1lkokul 173 366.37
o 3>1,4>1,
becerisi 2.0rta okul 189 337.34
) 5>1, 3>2, 4>2,
3.Lise 233 450.63 3750 4 .00
. 5>2,5>3,5>4
4 Universite 175 424.19
5.Lisans uisti 34 507.07
Bilimsel ) 3>1,4>1,5>1
1.Ilkokul 173 367.96
sorgulama alt 3>2, 4>2, 5>2,
2.0rta okul 189 336.89
olcegi 5>3,5>4
3.Lise 233 446.28 38581 4 .00
4 Universite 175 425.18
5.Lisans Usti 34 526.26
) 1.1lkokul 173 367.69 3>1, 4>1, 5>1,
Iletisim alt 6lgegi
20rta okul 189 342.58 3>2,4>2,5>2,
3.Lise 233 451.93 31556 4 .00 5>3
4 Universite 175 424.57
5.Lisans Ustii 34 470.74

Ogrencilerin hem fen dgrenme becerisi dlgeginin tamaminda (x%(4) = 37.50, p<.05)
hem de &lgegin bilimsel sorgulama (x2(4) =38.581, p<.05) ve iletisim alt dlgeginde (X? (4) =
31.556, p<.05) anne egitim diizeyi lehine anlaml farklilik oldugu belirlenmistir (Tablo 4).
Anne egitim diizeyi lise ve lizerinde olan O6grencilerin fen becerileri ve alt Glgeklerine
(bilimsel sorgulama ve iletisim) ait sonuclar ile ilkokul ve ortaokul egitim diizeyine sahip

annelerin ¢ocuklari arasinda fark vardir.
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Ortaokul Ogrencilerinin Fen Ogrenme Becerilerin Baba Egitim Durumu Acisindan

Incelenmesi

Ortaokul Ogrencilerinin fen becerileri baba egitim durumuna gore incelendiginde

istatistiksel olarak anlamli farklar belirlenmistir. ilgili sonuglar Tablo 5’te sunulmustur.

Tablo 5. Ortaokul Ogrencilerinin Fen Ogrenme Becerilerin Baba Egitim Durumu A¢isindan

Karsilastirtlmasi
. Egitim Sira Anlaml
Olgekler N X? sd p
durumu ortalamasi farklilik
Fen Ogrenme 1.1lkokul 116 343.42 3>1, 4>1,5>1
becerisi 2.0rta okul 166 336.87 3>2,4>2,5>2
] 39.6
3.Lise 253 416.57 6 4 .00
4 Universite 222 442.06
5.Lisans
. 47 517.53
Ustii
Bilimsel . 3>1, 4>1,5>1
1.Ilkokul 116 333.08
sorgulama  alt 3>2,4>2,5>2
' 2.0rtaokul 166 339.95
olgegi
) 42.83
3.Lise 253 415.59 5 4 .00
4 Universite 222 444 .45
5.Lisans
. 47 520.71
Ustii
Iletisim alt  1.1lkokul 116 356.56
Olcegi 2.0rta okul 166 342.56
) 29.30
3.Lise 253 418.08 . 4 .00 3>1,4>1,5>1

. 3>2,4>2,5>2
4.Universite 222 435.18

5.Lisans
Ustii

47 499.14
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Tablo 5 incelendiginde Ogrencilerin hem fen 6grenme becerisi 6lgeginin tamaminda

(x?(4) =39.66, p<.05) hem de bilimsel sorgulama (x?(4) = 42.832, p<.05) ve iletisim alt
olgeklerinde (x2(4) =29.307, p<.05) anlamli farklilk oldugu belirlenmistir. Baba egitim
diizeyi lise ve tizerinde olan 6grencilerin fen 6grenme becerisi dlgegi ve alt dlgeklerine
(bilimsel sorgulama ve iletisim) ait sonuglar ile ilkokul ve ortaokul egitim diizeyindeki

babalarin ¢ocuklar arasinda fark vardir.

Ortaokul Ogrencilerinin Fen Becerilerinin Fen Bilimleri Dersi Basar1 Notuna Gore

Incelenmesi

Ortaokul 6grencilerinin fen becerileri fen dersi basar1 notuna (son 6gretim donemi fen
dersi karne notu) gore incelendiginde farklilik oldugu belirlenmistir. lgili sonuglar Tablo

6’da sunulmustur.

Tablo 6. Ortaokul Ogrencilerinin Fen Ogrenme Becerilerinin Fen Bilimleri Dersi Basari

Notu Ac¢isindan Karsilastirtlmasi

. Fen Basari Sira Anlaml1
Olgekler N X? sd p
Notu Ortalamasi Farklilik
Fen O0grenme 1 15 237.93 5>1
becerisi 2 24 231.50 4>1
3 75 31246 64781 4 .00 4>2
4 174  339.56 5>2
5 514  339.56
Bilimsel 5>1
1 15 283.03
sorgulama alt 4>1
2 24 234.63
olcegi 4>2
3 75 318.63 61.194 4 .00 5>2
4 174  334.12
5 514  447.65
. 1 15 242.20 5>1
Iletisim alt 6lgegi
2 24 243.90 4>2
3 75 311.82 54.047 4 .00 4>1
4 174  353.37 5>2
5 514  443.76
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Tablo 6 incelendiginde hem fen 6grenme becerisi 6lgeginin tamaminda (x%(4) =

64.781, p<.05) hem de bilimsel sorgulama (x?(4)= 61.194, p<05) ve iletisim alt dl¢eklerinde
(X?(4) =54.047, p<05) basarili dgrenci lehine anlamli farklilik oldugu belirlenmistir. Fen
basar1 notu dort ve tizerinde olan 6grencilerin fen 6grenme becerisi ve alt 6lgeklere (bilimsel
sorgulama ve iletisim) ait sonuclari, daha diisiik basarili (basar1 notu bir veya iki olan)

ogrencilerden daha yiiksektir.
Ortaokul Ogrencilerinin ASDO Acisindan Fen Dersinin Islenisi ile lgili Goriisleri

Ogrencilerin ASDO agcisindan fen bilimleri dersinin islenis bi¢imi hakkinda agik uclu
sorular vasitasiyla goriisleri alinmistir. Deney hazirligi, deney yapma siireci, deney verilerini
kaydetme, verilerin analizi, deney Oncesi ve sonrasi fikirleri karsilagtirma, sonu¢ paylasma

temalar1 belirlenmis ve 6rnek sdylemler Tablo 7’°de sunulmustur.

Tablo.7. ASDO Agisindan Fen Bilimleri Dersinin Islenisi Hakkinda Ogrenci Goriislerine Ait

Bulgular

Tema Kod f Ornek sdylemler

Deney Soru olusturma 12 OI: Deney yapmadan énce verilen bir soru oluyor.

Hazirlign Hipotez kurma 8 O2:  Hipotez  olusturuyoruz ~ ve  sorular
Malzeme 3 cevaplandiriyoruz.
hazirlama 2 O3: Deney oncesinde sorular hazirliyoruz ve
Hazirlik yapmama deneyden sonra sorularin cevaplarint  bulmus

oluyoruz.

Deney Aktif katilim 10 O6: Herkesin bir rolii var ve aktif olarak

Yapma Deneyi izleme 8 katilyyorum.

Stireci Ogretmen yardimi 5 O3: Bazen katiliyoruz bazen izliyoruz.

Rol almama 4 05: Hocamizin evden getirin dedigi malzemeleri

_ getiriyoruz. Roliim yok.
Is birligi yapma 3
O4: Deneyler cok eglenceli geciyor, roliim fikri

tiretmek aktif olarak katilmaya ¢alisiyorum.
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Deney Not alma 18 O3: Daha ¢ok not tutuyorum. Ama deney defterine
Verilerini de tablo ¢iziyoruz.
Kaydetme . .
Grafik ve tablo 10 Ol: Konuya gére grafik ve tablo kullanimi
yapma ) degisiyor.
Matematiksel ifade 04: Konularimiza gore matematiksel ifadeler
kullaniyoruz.
Verilerin  Verileri 10 O4: Karsilastirma tekniklerinden yararlaniyoruz.
Analizi kargilastirma 4 OI: Tablo veya grafik yardimiyla analiz ediyorum.
Not tutma 2 O2: Biitiin verileri topluyorum genel bir sonuca
Tablo veya grafik varmak i¢in fikirlerimi paylastyorum.
lle analiz 2 O3: Sonuglara varabiliyorum varamadigim zaman
Fikirleri paylagma arastirryorum.
2
Arastirma yapma
Den Evet 22 Ol: Evet. Bazen fikir ve mantik yiiriiterek dogru
Oncesi ve sonuca ulagiyoruz.
IS(onralsml Bazen 9 O2: Bazen diisiincelerim degisiyor. Ama genelde
arstlastir tutuyor.
ma Hayir )
O3: Haywr ciinkii aklimdakini yapryorum.
Sonug Evet 18 03: Evet. Herkesin  fikirlerini alarak
Paylagma Hayir 6 karsilagtiriyorum. Genel bir sonuca varmama
yardimci oluyor.
Bazen 4

O4: Bazen. Daha c¢ok kendim anlayabilirim.

Anlamadigimi ogretmenime sorarim.

O5: Evet. Benim géormediklerimi arkadaslarimdan

gortiyorum.

Arastirma sonucuna gore Ogrenciler deneye baslamadan Once nelerin yapildigi

soruldugunda genellikle bir soru (f=12) veya hipotez (f=8) ile deneye basladiklarini

belirtmislerdir (Tablo 7). Ogrenciler deney yapma asamasindaki rollerini genellikle siirec
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igerisinde aktif rol alarak (f=10) ve deneyin durumuna gore izleyerek (f=8) de rol aldiklarin

belirtmislerdir. Ogrenciler deney verilerinin kaydedilmesi konusunda daha ¢ok not tutma (f=
18) seklinde oldugunu ve konuya gore grafik veya tablo (f=10) da g¢izebildiklerini
belirtmisleridir. Ogrenciler analiz sonuglarini daha ¢ok karsilastirarak yaptiklarini (£=10)
ifade etmislerdir. Ogrenciler deney yapmadan onceki fikirleri ile deney yaptiktan sonraki
fikirleri hakkinda genellikle degisim oldugunu (f=22) belirtmislerdir. Ayrica 6grenciler
deney sonunda elde ettikleri sonuglar1 genellikle arkadaslari ile paylastiklarini (f=18)

belirtmislerdir.

Fen Bilimleri Ogretmenlerinin ASDO Agisindan Fen Dersinin Islenisi ile Ilgili

Goriisleri

Ogretmenlerin ASDO agisindan fen bilimleri dersinin islenis bi¢imi hakkinda agik
uclu sorular vasitasiyla goriisleri alinmistir. Deney hazirligi, deney yapma siireci, deney
verilerini kaydetme, verilerin analizi, analiz sonuglarin1 sunma, deney Oncesi ve sonrasi
fikirleri karsilastirma ve paylasma temalari belirlenmis ve 6rnek sdylemler Tablo 8’de

sunulmustur.

Tablo 8. ASDO A¢isindan Fen Bilimleri Dersinin Islenisi Hakkinda Ogretmen Gériisglerine
Ait Bulgular

Tema Kod f Ornek Séylemler

Deney Hipotez 2 Ogrt4: Hipotez kurmak gereklidir. Ciinkii 6grencinin bilimsel
Hazirhg  kurma bir gerceklige ulasabilmesi icin o konu ile ilgili ne gibi
tahmini var ve yapmis oldugu deney sonrasinda kurmug

oldugu hipotezle ayni sonuca ulasiyor mu yoksa degisiklik

Soru 1 oluyor mu bunu gorebilmesi i¢in hipotez olusturur.

olusturma Ogrt2: Tabii ki de bir soru ile bashyoruz cocuklarin éncelikle
Malzeme 1  bir seylere yani ne iizerine ¢alisacaklarim bilmeleri icin bir
hazirlama soru.

Ogrt3: Deneye hazirlamak icin simfa malzemelerle gireriz

ogrenci merak eder.

Deney Uygun 3  Ogrtl: Sistemli diizenli olmalarimi  bekliyoruz. Deneye
Yapma deneyi baslamadan once neler yapmasi gerektigini planlamasini
Siireci planlama gerekli olan malzemeleri onceden temin edebilmesini

ve sagliyoruz.
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hazirlama

Osrt3: Ardindan kullanacaklar: malzemeleri belirlemeleri
uygun malzemelerle uygun deney diizeneklerini hazirlamalart

gerekir.

Deney Not tutma

Verilerini

Kaydetme Grafik ve
tablo

yapma

Ogret3: Genellikle deney yapmaya ilgi duyan dgrenciler veri
toplama siirecinde not almayi tercih ediyorlar

Ogrt2: Zamana baglh olarak bir seyleri élciiyorsa bunlar
tablo seklinde kaydetmelerini artis ya da azalis gibi degisken

ifadeler varsa bunlari grafikle gostermelerini istiyoruz.

Verilerin ~ Tablo/grafi

Ogrtl: Bir siiratle ilgili deney yaptigimiz zaman analiz
sonuglarimi  zaten  grafik  iizerinden  degerlendirmek
zorundalar. Is1 sicaklikla ilgili deney yapildiginda mutlaka
gene grafikler kullanilir.

Ogrt2: Deney salonumuz yok simifta yaptigimiz icin analiz
yapamiyorlar. Sadece gosteri deneyleri oluyor bizim okulda

yaptiklarimiz. Ogrenci tabi deneyi yaptiktan sonra kendi

diigtincesinden ziyade deneyde ne anladi ise onu soyliiyor.

Analizi k ile analiz
yapma
Analiz
yapamama

Analiz Cizim,

Sonuglarini grafik,

Sunma sozel ifade

kullanma

Osrt3: Tek bir bakis acisina bagh kalmayp onu hem sayisal
olarak ifade etme hem sozel olarak ifade etme ya da sayisali
sozele ya da sozeli sayisala grafige doniistiirme seklinde de

olabilir.

Deney

Oncesi ve Karsilastir
Sonrasin1  ma yapma
Karsilastir

ma

Ogrt2: Deney yaptiklarinda ikna olmus oluyorlar. Kendi
sonuglarindan farkli sonuglar bulmus olurlarsa elbette tepki
gosterdikleri oluyor. Ciinkii her grup kendi sonuglarinin dogru
olduguna inanmak istiyor. Bu inangla birlikte birbirlerini
vargilayabiliyorlar, yanly bulduklari yerlerde diizeltmek
isteyebiliyorlar.

Ogrtd: Kendi argiimanlarim ya da diger arkadaglarimn
argiimanlarint analiz ederken yargilama diistincesi eksik

kaliyor biraz agikgasi.

Paylasma  Grup
sOzcusu

segme

Osrtl: Grup sozciisiiyle birlikte grup iiyeleri yapiyor
paylasimi  bireysel deneylerde fikri soylemek isteyenlerin

fikirleri alinabiliyor. Bazen de birbirlerinin deneylerini
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gruplar yer degistirerek sonucglarini gozlemlemek amach

Ogrenci- 2 istasyon yontemini kullanarak sonuglarint paylasabiliyorlar
Ogrenci Ogrt2: Elde ettikleri verileri arkadaslar ile paylasiyorlar.
etkilesimi Farkly alanda deney yaptiklar: zaman gruplar arasinda farkl

sonuglar var mi aym sonuglara mi ulasiyor bunlart

karsilagtirma ya da destekleme imkani bulmus oluyorlar.

Ogretmenlerle yapilan miilakatlar sonrasinda, dgrencilerin ders igerisinde uygulanan
bir etkinlik ya da deneye baslamadan dnce genel olarak bir hipotez (f=2) veya soru (f=1) ile
derse baglamanin gerekli oldugunu diisiindiiklerini ve bu konuda 6grencileri yonlendirdikleri
tespit edilmistir (Tablo 8). Ogrencilerin veri toplama siirecine aktif olarak katilimlarini
saglamak igin not tutma (f=2), grafik ¢izme veya tablo (f=2) olusturmalarini istediklerini
belirtmislerdir. Ayrica verilerin analizinde grafik kullanimini (f=2) tercih eden 6gretmenler
oldugu gibi 6grencilerin deneylerin laboratuvar ortaminda gergeklestirilmemesinden dolay1
deney sonrasinda analiz yapamadiklarini belirten 6gretmen (f=1) oldugu da belirlenmistir.
Analiz sonuglarinin sunumunda ise ¢izim, grafik, sozel ifade kullanimin (f=3) tercih edildigi
belirlenmistir. Ogrencilerin deney yapmadan &nce ve deney yaptiktan sonraki diisiincelerini
karsilastirdiginda, grup ¢alismalarinda birgogunun siire¢ sonucunda kendi buldugu sonuglar
ile karst grubun buldugu sonuglan kiyasladiklarimi (f=4) ifade etmislerdir. Zaman zaman
karst1 grubun sonuclarim1 elestirdiklerini ya da aralarinda rekabet olusabildigini
belirtmislerdir. Ogretmenler grencilerin deney sonucunu arkadaslari ile paylasimimi bazen
grup sozciisii (f=1) segilerek bazen de diger gruplar ile yer degistirerek (f=2) sonuglari

gozlemledikleri, tartigmalarla 6grencilerin birbirleriyle iletisim kurduklarini belirtilmistir.
Sonug¢ ve Tartisma

Bu arastirmada, farkli smif diizeylerindeki ortaokul dgrencilerinin fen 6grenme becerileri
cesitli degiskenlere gore incelenmistir. Clinkii sorgulamaya dayali 6gretim 6grencilerin hem
bilim anlayisini hem de bilime karsi ilgilerini arttirarak bilimsel okur yazarliklarini
gelistirme potansiyeline sahip bir 6gretim yontemidir (Capps, & Crawford, 2013). Pek ¢ok
ilkede oldugu gibi iilkemizde de bu 6gretim stratejisinin kullanimi 6nerilmis (MEB, 2005,
2008, 2013; NRC, 1996, 2000; Tytler, & Hobbs, 2011) ve etkilerinin incelenmesi degerli
gorilmiistiir. Buna gore sonuglar arastirmaya katilan ortaokul 6grencilerinin fen 6grenme
beceri diizeylerinin ortalamanin {izerinde oldugunu géstermistir. Ogrencilerin, fen 6grenme
becerisi oOl¢eginin alt olgekleri olan bilimsel sorgulama ve iletisim yeterliklerinin de

ortalamanin iizerinde oldugu belirlenmistir. Arastirmanin nitel boyutunda hem 6grenciler
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hem de 6gretmenler ASDO acisindan fen derslerinin islenisi ile ilgili goriisleri nicel

sonuglarr destekledigi ve fen derslerinde ASDO ortammin saglandigini gdstermektedir.
Ogretmenler, derslerinde dgrencileri sorgulamaya sevk ettiklerini, gerektiginde dgrencilere
yonlendirme yaptiklarin1 belirtmislerdir. Deney yapma siirecinde ne tiir adimlar izlemeleri
gerektigi konusunda 6grencilere rehberlik yaptiklarini, siire¢ sonunda bilimsel bir sonuca
ulagildiginda nasil analiz etmeleri gerektigini ve analiz sonuclarini nasil degerlendirmeleri
gerektigi konusunda yardimci olduklarini ifade etmislerdir. Duran (2015), arastirmasinda
hazirlanmis rehber etkinlikler ile desteklenen fen ve teknoloji derslerinin, 6grencilerin
sorgulayic1 6grenme becerileri iizerinde anlamli bir etkisi olmadigini belirtmistir. Sorgulama
stirecinde 6gretmenin O6grencilere rehberlik yapmasi ile 6grencilerin, onlara hazir olarak
verilen rehber etkinlikleri uygulamalarinin sonuglari kiyaslandiginda sorgulama becerilerini
farkli olarak etkiledigi yorumu yapilabilmektedir. Ancak bu arastirmada &gretmenlerin
Ogrencilere sorgulama siirecinde rehberlik yapmalarinin olumlu sonuclar dogurdugu
diistiniilmektedir. Bundan dolayr Ogretmenlerin  6grencileri  sorgulama  siirecine
yonlendirmeleri ve ayn1 zamanda onlara gerektigi durumlarda rehber olmalar1 gerekmektedir
(Dobbler, Zward, Tanis, & Oers, 2017). Ogrenciler ise arastirma sorgulama siirecinde
genellikle aktif olduklarini, bilimsel bir sonuca ulastiklarinda deney yapmadan Onceki
diisiincelerle deney yaptiktan sonraki diisiincelerinin degisebildigini belirtmislerdir.
Ogrencilerin siirece arastirma sorusu veya hipotez hazirlama, deney yapma, veri toplama,
analiz etme ve bunu diger arkadaslari ile paylagsma asamalarin1 gerceklestirdiklerini
belirtmeleri aragtirma sorgulamaya dayali bir O6grenme ortami yasadiklarimin bir
gostergesidir. Bu durum arastirmanin nicel boyutunda fen 6grenme becerilerinin ortalamanin

iizerinde olmasinin nedenini bir 6l¢iide agiklamaktadir.

ASDO ile kiz ve erkek dgrencilere miifredat kapsaminda kendi fikirlerini kesfetme ve
destekleme firsati sunulur (Wolf & Fraser, 2008). Ancak bu aragtirmada kiz 6grencilerin fen
ogrenme becerileri ile erkek dgrencilerin fen 6grenme becerileri karsilastirildiginda kizlar
sonuglarin lehine oldugu ve bunun Aslan-Efe ve Ozmen (2018)’iin arastirma sonuglarina
paralel olarak oldugu gdzlenmistir. Buna karsin Wolf ve Fraser’in, (2008) sorgulamaya
dayali laboratuvar etkinliklerinin kiz ve erkek 6grenciler i¢in farkli sekilde etkili oldugu
goriilmiistiir. Erkeklerin sorgulamaya dayali yontemin etkilerinden daha c¢ok yararlandigi,
buna karsin kizlarin 6zellikle fene yonelik tutum, simif i¢i gorev paylasimi, is birligi ve
esitligi gibi konularinda sorgulamaya dayali olmayan yaklasim uygulamalarindan daha ¢ok

yararlandiklar1 belirlenmistir. Cinsiyete gore farkin nedenleri, bu arastirmada sorgulanmasa
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da benzer sonuglarin varligi ya da olasi nedenlerin arastirilmasi degerli bir konudur ve

arastirmacilarin bu konuya yonelmeleri 6nerilmektedir.

Fen beceri Olgeginin alt Olgekleri ayr1 ayri incelendiginde Ogrencilerin bilimsel
sorgulama alt olgeginden Ve iletisim alt Glgeginden aldiklar1 puanlarin kiz 6grencilerin
lehine oldugu belirlenmistir. Bilimsel sorgulama alt 6l¢eginin boyutlar1 incelendiginde
deney yapma ve veri toplama temasinda kiz 6grencilerin ortalamalarinin erkek 6grencilerin
ortalamalarindan yiiksek oldugu gozlenmistir. Arastirmanin bu bulgular1 Senler (2014) ve
Aslan-Efe ve Ozmen (2018) ¢alismalar1 ile benzerlik gdstermektedir. Buna karsin Duran
(2014) 7. smif 6grencilerinin cinsiyetlerine gore iletisim ve sorgulama becerileri agisindan
bir farkliligin olmadigini sorgulama becerilerinin iletisim becerilerine paralel olarak arttigini
ifade etmistir. Arastirmalar arasindaki cinsiyet degiskenine bagli arastirma sonuglarinda

yasanan bu farkliliklarin tekrar degerlendirilmesi onerilmektedir.

Sorgulamaya dayali 6grenme, is birligine dayali bir 6grenmedir ve bu 6grenmede,
erkek ve kiz 6grenciler, ¢oziilmesi gereken bir problemi ¢ézmek icin egitim siirecinde is
birligi yaptiklart ayn1 grupta toplanirlar (Nunaki, Damopolii, Kandowangko, & Nusantari,
2019). Bunun nedeni 6gretmenlerin ekonomik nedenlerle genellikle 6grencileri grupla deney
yapmaya yoOnlendirmesi ve is birligi icinde gegen bu siirecte daha cok iletisim kurmalar1 ve
ogrencilerin kendilerini daha fazla ifade etme firsati bulmalarini saglamaktir (Raviv, Cohen,
& Aflalo, 2019). Aydin (2016) sorgulamaya dayali uygulamalarin iddialar1 degerlendirmeyi,
fikirleri aragtirmayi, problemleri ¢dzmeyi, gecerli sonuglar ¢ikarmayi ve kanita dayali
arglimanlar gelistirmeyi gerektirdiginden 6grencilerin iletisim becerilerini etkiledigini, onlari
hem sosyal hayata hem de profesyonel kariyere hazirladigini belirtmistir. Bu arastirmada
iletisgim alt Olgeginde yer alan alt boyutlarin cinsiyet degiskenine goére incelendiginde
etkilesimde bulunma ve miizakare etme boyutlarinda yine kiz 6grencilerin lehine anlaml
oldugu belirlenmistir. Bu sonuglardan yola c¢ikarak smif igerisinde yapilan fen
etkinliklerinde bilimsel sorgulama adina deney yapma ve veri toplama ve bu etkinlikler
esnasinda iletisim acisindan etkilesimde bulunma ve miizakere etme siirecine katilimda kiz
ogrencilerin beceri diizeylerinin erkek 6grencilerden daha yiiksek oldugu sdylenebilir. Duran
(2014), arastirmasinda ise cinsiyete yonelik bir farklilik gozlenmezken, 6grencilerin iletisim
becerisi alt boyutlarindan olan kendini ifade etme becerisine sahip olduklarini ancak soru
sorma becerisinde yeterli bulmadiklarin1 belirlemistir. Arastirmanin nitel boyutunda daha
once de belirtildigi gibi cinsiyete bagh bir degerlendirme yapilmamasina karsin, deney

sirasinda aktif rol alma, analiz sonuclarini karsilagtirma, arkadaslariyla paylasma siiregleri
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konusundaki soylemler ASDQO ortammda yeterli iletisimin olmasmin  dnemini

yansitmaktadir. Ogretmenlerin bu siirecte iletisime yonelik kullandiklar1 teknikler de
onemlidir. Cilinkii aragtirmaya katilan dgrencilerin iletisim alt dl¢egi puanlart ortalamanin

usttindedir.

Ortaokul Ogrencilerinin fen becerileri anne ve baba egitim durumuna gore
incelendiginde hem fen 6grenme becerisi 6lgeginin tamaminda hem de bilimsel sorgulama
ve iletisim alt Ol¢eklerinde anlamli farklilik oldugu belirlenmistir. Anne ve babalarinin
egitim diizeyi lise ve tizeri olan ogrencilerin fen 6grenme becerilerinin daha yiiksek
olabilecegi sdylenebilir. Aslan-Efe ve Ozmen (2018) de ogrencilerin fen ogrenme
becerilerinin ebeveynlerin egitim durumlariyla iliskili bulmus ve ebeveynleri {iniversite
mezunu olanlarin, yine ebeveynleri ilkokul ve ortaokul mezunu olan 6grencilerden ytiksek
oldugunu belirtmistir. Egitim diizeyi yliksek olan ebeveynlerin egitim agisindan destekleyici
bir tutum sergilemeleri diisiiniildiigiinde (Ozer & Anil, 2011) bu durumun gocuklarin
basarilarina olumlu yansidig1 sdylenebilir. Oyle ki MEB’in 2020 Ortadgretim Kurumlarina
Iliskin Merkezi Sinav raporu da anne ve babanin egitim diizeyindeki artigin &grencilerin

sinav puanlaria olumlu yansidigini géstermistir (MEB, 2020).

Arastirmanin 6nemli bulgularindan biri de fen basarist yiiksek olan &grencinin fen
o0grenme becerisi, bilimsel sorgulama ve iletisim yeterliklerinin yiiksek olmasidir. Fen basari
notu dort ve tizerinde olan 6grencilerin fen 6grenme becerileri ve alt 6lgeklerine ait sonuglar
daha diisiikk basariya sahip Ogrencilerden yiiksektir. Varli ve Uluginar Sagir (2019) da
ASDO’niin 6grencilerin akademik basarilar1, fen1 6grenme becerileri ve iist bilisleri {izerine
olumlu etkileri oldugunu belirtmistir. Sar1 ve Sagsmaz Oren (2020) ise dgrencilerin akademik
basarisina olan olumlu yonde etkisinin diger 6gretim yontemlerine gore daha etkili oldugu
sonucuna varmistir. Ancak bu sonuglardan ASDO’nun diger dgretim ydntemlerinden daha
iyi oldugu yargisma varilmamalidir. Nitekim Giilhan ve Yurdatapan (2014) ASDO’niin
uygulandig1 ortaokul 5. smif 6grencilerinin ¢evreyle ilgili tutum ve davranislarinda deney
grubu ve kontrol grubu arasinda anlamli bir fark olmadigin tespit etmistir. Ayrica Cairns ve
Areepattamannil, (2019) pek cok iilkeye ait verileri igeren kapsamli ¢alismasinda 6grenci,
okul ve iilke diizeyindeki demografik 6zellikleri ve 6grencilerin fene yonelik egilimlerinin,
artan ASDO siklig1 ile fen basaris1 arasinda olumsuz bir iliski ortaya koymustur. Bu
olumsuzlugun nedeni 6grencilerin deneyimledigi arastirma sorgulamaya dayali 6gretimin
kalitesiyle iligkili olabilir (Cairns & Areepattamannil, 2019). Ciinkii arastirmacilar arastirma

sorgulamaya dayal1 6gretimin fen 6grenmeye karsi ilgi ve zevk alma, bilimle ilgili gelecege
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yonelik motivasyon, benlik kavrami ve 6z-yeterlik gibi bilime yonelik egilimlerle 6nemli

olgtide olumlu iligkisi oldugunu ifade etmislerdir (Cairns & Areepattamannil, 2019).

Ogrencilerin fen &grenme becerilerinin smif diizeyi agisindan karsilastirilmasi
sonucunda Ogrencilerin fen becerileri arasinda anlamli fark olmadigir 8. smif ile 5. sinif
ogrencileri arasinda ve 7. siif ile 5. simif 6grencileri arasinda sinif diizeyi lehine anlamli
fark tespit edilmistir. Bu sonuglar 6grencilerin sinif diizeyine gore bilimsel sorgulama
yeterliklerinin farklilik gostererek sinif diizeyi arttikga bilimsel sorgulama yeterliklerinin
arttiginm1 gostermektedir. Benzer sonuglar 6gretmen adaylariyla ¢alisan Celep Havuz ve
Karamustafaoglu'nun (2016) arastirmasinda da ortaya ¢ikmis, ASDO algisinin iist siniflar
lehine anlamli oldugu sonucuna ulagsmiglardir. Sinif diizeyi arttik¢a 6grencilerin fen 6grenme
becerisinin artmast her smif diizeyinde Dbiriktirdikleri bilgi ve deneyimlerinden

kaynaklandig1 soylenebilir.
Oneriler

Arastirmada 6grencilerinin fen 6grenme beceri diizeylerinin her alt 6lgekte ortalama puanin
iizerinde oldugu belirlenmis ancak cinsiyet acisindan kizlar lehine anlamli farklilik
belirlenmistir. Bu farkliligin sebeplerinin arastirilmasi, 6gretmen roliiniin etkisi ya da
motivasyon, 0z diizenleme becerisi gibi faktorlerin etkisinin incelenmesi Onerilmektedir.
Ayrica arastirmada ebeveyn egitim diizeyi ile 6grencinin fen 6grenme becerisinin iligkili
oldugu sonucuna ulasilmistir. Ebeveyn egitim diizeyinin farkli yas gruplarinda (ortadgretim
ve Universite) ya da Ustiin yetenekli 0grenciler gibi biligsel farkliliklar1 olan gruplarda
benzerlik durumunun aragtirilmast, fen derslerinde ASDO yapilmasi konusunda olusturulan

egitim politikasinin gézden gegirilmesine firsat olusturacag diisiiniilmektedir.

Fen basarist yiiksek olan 6grencinin fen 0grenme becerisi, bilimsel sorgulama ve
iletisim yeterliklerinin yliksek oldugu, buna karsin smif diizeyi arttikca fen G6grenme
becerisinin diistiigli belirlenmistir. Ancak fen O0grenme becerisi ve iletisim konusunda
yapilan calismalarin sinirli olmasi nedeniyle bu konuda calisan arastirmacilara ilkokul,
ortadgretim ve liniversite grubundan iizerine odaklanmalar1 6nerilmektedir. Bununla birlikte
arastirmada 6gretmenlerin mesleki tecriibeleri agisindan bu konu hakkindaki goriislerinin
farklilagsma durumu degerlendirilmemistir. Benzer bir arastirma yiiriitecek arastirmacilara bu

degiskeni de gbz oniinde bulundurmalar1 6nerilmektedir.

Arastirma sonuglarinda; erkek oOgrencilerin, ebeveyn egitim diizeyi diisilk olan

ogrencilerin, fen basarist diisiik O6grencilerin ve st simif diizeyindeki Ogrencilerin fen
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o0grenme becerilerinin diisiik oldugu belirlenmis ancak s6z konusu farkliliklarin nedenleri

arastirllmamistir. Bu nedenle aragtirmacilara bu konulara odaklanmalari, ayrica fen 6grenme
becerisi diisiik olan gruplarin desteklenmesi gerektigi fen 6gretmenlerine Onerilmektedir.
Ancak A¢ikgdz ve Uluginar Sagir (2019) fen 6gretmenlerinin arastirma sorgulamaya dayali
ogretime yonelik farkindaliklarini belirlemeye yonelik yaptiklar1 arastirmada 6gretmenlerin
ASDO konusunda net bir bilgiye sahip olmadiklari ve az sayida Ogretmenin arastirma
sorgulamaya dayal1 6gretim yaklagimini siniflarinda uygulamaya c¢alistiklarint belirlemistir.
Arastirma bulgulart da Ogretmenlerin smiflarinda arastirma sorgulama siirecini
gergeklestirmeye calistigini gostermektedir. Ancak Ogretmenlere, 68rencilerin fen 6grenme
becerilerini gelistirmek adina 6grenme ortaminda 6zellikle ASDO niin bilimsel sorgulama
ve iletisim alt boyutlarina daha fazla vurgu yapmalari, sorulart ile &grencileri
yonlendirmeleri, onlara kendilerini ifade edebilme firsatlar1 sunmalari, 6grencilerin
topladiklar1 verilerden yola ¢ikarak iddia ve delil olusturmalar1 ve bunlar1 arkadaslar ile

tartisacaklar1 ve miizakere edebilecekleri ortamlar olusturmalar1 6nerilmektedir.

Etik Kurul izin Bilgisi: Bu arastirma birinci yazarin yiiksek lisans tezinden iiretilmis olup,
Milli Egitim Bakanliginin 12/05/2017 tarih ve 29409993-605.01-E.6862726 sayili izini ile
yurlitilmustir

Yazar Cikar Catismasi Bilgisi: Bu calismada ¢ikar ¢atigsmasi yoktur ve finansman destegi
alimmamustir

Yazar Katkisi: Yazar katkisi esittir.
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Introduction

One of the main objectives of science education is to educate individuals who conduct
investigating and questioning (Ministry of National Education [MoNE], 2013, 2018). As in
the science curriculum of many countries (America-NRC, 1996, 2000; Australia - Tytler, &
Hobbs, 2011; England - The National Curriculum in England, 2013), in our country, it is
aimed that the student is responsible for his/her own learning, participates actively in the
process and learns the knowledge meaningfully and permanently (MONE, 2018; Next
Generation Science Standards [NGSS], 2013). According to the science education criteria
published by NSTA (2000) and NGSS (2013), it has been explained that all students from
preschool to university should have the ability to conduct scientific research know its stages.
In this context, it was suggested that the science curriculum should be planned according to
the Inquiry-Based Learning (IBL) method with appropriate activities and instructional
designs created in the classroom or school, in the laboratory, or in out-of-school learning
environments (MoNE, 2018: p.10). IBL, which is included as “inquiry-based learning” in
the literature, has been translated into Turkish by researchers with different names such as
“scientific inquiry-based learning, research-based learning, inquiry-based learning, research-
based teaching” (Dogan, Han-Tosunoglu, Ozer & Akkan, 2020; Tas, Basoglu, Sarigdl, Tepe
& Giiler, 2018).

Bybee (2000) suggested that scientific inquiry consists of three elements: scientific
inquiry skills, knowledge about scientific inquiry, and an educational approach for teaching
science content. Schwartz (2004) referred to scientific inquiry as characteristics of processes
in which scientific knowledge is developed, accepted, and used. Inquiry-based teaching
provides a learning environment that requires individuals to research, examine, and analyze
information (Perry & Richardson, 2001; Wu, & Krajcik, 2006). In this regard, IBL is a
teaching approach in which students learn by thinking/working as scientists, either
independently or in groups, using their pre-existing expertise and skills, such as the nature of
science, scientific study, and approaches to clarify scientific knowledge (Schwartz, 2004). It
has been defined as a process of concluding by making observations, creating questions,
reviewing books, planning research, and examining it in the context of scientific evidence,
and analyzing and interpreting data (National Research Council [NRC], 2000). In addition to
basic scientific process skills, IBL enables one to learn about scientific research, to
understand how science is different from other ways of knowing, and where scientific

knowledge originates (Antink-Meyer, Bartos, Lederman, & Lederman, 2016).
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The Science Curriculum aims to design classroom / in-school and out-of-school
learning environments based on the IBL approach with an interdisciplinary approach
(MoNE, 2018). Thanks to IBL, the focus of science teaching has changed, and the effective
use of scientific process skills and critical thinking skills has replaced memorization in
learning science-related facts and concepts (A¢ikgéz & Ulugmar Sagir, 2020). The purpose
of using this approach in science education at the primary education level is to help students
develop their inquiry, research, and scientific process skills (Duban, 2008). However, in the
research carried out by A¢ikgoz and Uluginar-Sagir (2020) to determine the awareness of
science teachers about inquiry-based teaching, it was determined that only a part of the
teachers was aware of the program change for the IBL approach and those who were aware
of it did not have clear information. In addition, it was determined that a small number of
teachers tried to apply the inquiry-based teaching approach in their classrooms, but factors
such as missing equipment, insufficient time, and large class size made the implications
difficult, and students could partially fulfill the assigned tasks. This result is important for
the student profile (studying, criticizing, questioning, etc.) targeted by the science

curriculum.

In order for students to better understand science, they need to learn how to ask
questions about specific problems and how to answer these questions based on data and
evidence. Students who have experienced this process learn to find evidence from different
sources, to make arguments and statements based on available information and to
communicate and defend the results (Chang et al., 2011). In this respect, it is important how
these skills are acquired by students in science course. In the literature, there are many
studies investigating the effect of inquiry-based teaching on learning (Abd-El-Khalick,
Boujaoude, Duschl, Lederman et al. 2004; Bilir & Ozkan, 2018; Cairns & Areepattamannil,
2019; Kegeci, 2014; Timur & Kincal, 2010; Varli & Uluginar Sagir, 2019). For example,
Timur and Kincal (2010) stated that when compared to the traditional method, inquiry-based
teaching does not affect students’ achievement at the "knowledge" level, but significantly
changes their "comprehension”, "application”, and "general achievement” levels. Bilir and
Ozkan (2018) stated that as a result of their research, students are more interested in the
course designed with IBL approach, develop their hand skills, learn better by doing, have
increased feelings of curiosity, have fun during learning and participate more actively in the
course, while Kegeci concluded that (2014) IBL is effective in improving students' scientific

process skills.
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In addition to gaining scientific process skills, having the ability to share these gains,

and having scientific communication skills to carry science forward is one of the important
achievements of science teaching. Processes such as reading and writing, exchanging ideas,
and having scientific discussions require using these communication skills. Chang and his
colleagues (2011) stated in the Organization for Economic Cooperation and Development
(OECD, 2005) report that science learning skills should be evaluated in the process of
evaluating students' skills, including not only basic knowledge, but also skills and
knowledge practices, and communication ability in science. Therefore, it is noted that
scientific communication has an important place in terms of science learning skills. As a
matter of fact, in the experimental study of Wildan, Hakim, Siahaan, and Anwar (2019), it
was determined that the inquiry approach had a positive effect on the communication skills
of the students, and the experimental group's scores in writing, verbal and social skills were
higher than the control group. It was observed that a limited number of researchers
nationally conducted research on competence for science learning and communication
(Aslan-Efe & Ozmen, 2018; Duran, 2014; Senler, 2014). Therefore, research is still needed
on this method, which has various positive effects on the learner (Dogan, Han-Tosunoglu,
Ozer & Akkan, 2020). Researchers have pointed out that few studies have been carried out
on IBL in Turkey, quantitative methods are preferred in studies, studies using mixed
methods are few and qualitative methods are not given sufficient importance in researches
(Kizilaslan, Sozbilir & Yasar, 2012). Researches that examine this approach in depth will
guide teachers in order to apply inquiry-based teaching effectively in schools. In researches
carried out on IBL, experimental researches in which the effect of academic success is
mostly examined and where teacher candidates are selected as examples stand out. (Alemli,
2019). When the studies investigating the effectiveness of IBL with different variables at the
middle school level are examined, it is seen that they focus on academic achievement,
conceptual understanding, scientific process skills and argument development levels (Bilir &
Ozkan, 2018; Duran & Dékme, 2018; Varli & Uluginar Sagir, 2019). While many studies in
the literature emphasize that the IBL approach increases the academic success of students in
learning science, there are no studies on how this approach affects students' s competence
for science learning. In addition, Varli and Uluginar-Sagir (2019) recommend investigating
the effects of IBL on different skills of students. Examining how the ASDO approach affects
students' competence for science learning in terms of various variables (gender, class level,
parent education level, student science achievement), this study is thought to contribute to

the literature. In the literature, it was determined that there was limited research in which
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competence for science learning were examined in terms of similar variables (Aslan-Efe &
Ozmen, 2018). In addition, it is important to evaluate how IBL, which contributes to
competence for science learning, is used in science courses through teacher and student

views. In this context, research questions are determined as follows:
1. What are the competence for science learning levels of middle school students?
2. Do middle school students' competence for science learning differ by gender?

3. Do the competence for science learning of middle school students differ according to the

class level?

4. Do the competence for science learning of middle school students differ according to the

education level of the students' parents?

6. Do the competence for science learning of middle school students vary according to the

science achievement grade?

7. What are the views of middle school students about the teaching of science course in

terms of IBL?

8. What are the views of science teachers about the teaching of science course in terms of
IBL?

Method
Research Design

In this study, an exploratory sequential design, one of the mixed research methods, was
used. Mixed method research is an intellectual and practical synthesis based on qualitative
and quantitative research. It is the third methodological (together with qualitative and
quantitative research) or research paradigm (Johnson, Onwuegbuzie & Turner, 2007).
Therefore, it is a method in which qualitative and quantitative methods are used together
(Yildinnm & Simsek, 2018: p.322). The explanatory sequence design, which is one of the
types of this method, consists of two different interactive stages and starts with the
collection and analysis of quantitative data and continues with the collection and analysis of
qualitative data (Creswell & Plano-Clark, 2014, p.80). In the study, qualitative data were
added to the process when answering the secondary research question within the survey

research from the dominant quantitative research (Creswell & Plano Clark, 2014). Before
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starting the research, necessary permissions were obtained from the provincial directorate of

national education, and a research process by publication ethics was followed.
Participants

Sequential mixed method sampling was used in the selection of the study group. Baki and
Gokcek (2012) stated that the sequential mixed method is used in order of probabilistic and
purposeful sampling strategies (Quantitative-Qualitative) and is one of the most used
methods in mixed method research. In this sampling method, the participants in the
quantitative stage by probabilistic sampling methods are determined respectively, and then
the sample that will participate in the qualitative stage is selected from this sample by
purposeful sampling method (Baki & Gokegek, 2012). The participants consisted of 805
middle school students (53% female and 47% male) who attended different class levels in
six different public schools determined by possible sampling method among schools in a
provincial center in northeastern Turkey, where researchers also lived. The participants
included 195 fifth graders, 194 sixth graders, 225 seventh graders, and 190 eighth graders.
Four science teachers with professional experiences between 5 and 10 years who taught the
course participated voluntarily in the study. The reason why teachers and students are
included in the research is that the data to be obtained from the point of view of the science
course in terms of IBL can be enriched not only by the perspectives of the students, but also
by the views of the teachers who are the other important stakeholders of the course.

Data Collection Tools

Research data were obtained by one quantitative and two qualitative data collection tools.
The quantitative data was collected through the 5-point Likert type “Competence Scale for
Learning Science" developed by Chang et al. (2011) and adapted to Turkish by Senler
(2014). Senler's study group consists of teacher candidates. However, she stated that the
scale can be used to measure the competence in scientific inquiry and competence in
communication of all students from primary education to university (Senler, 2014, p. 403).
The questions in the scale consist of two subscales, competence in scientific inquiry and
competence in communication, and a total of 29 items. The competence in scientific inquiry
subscale has four sub-dimensions; presenting question and hypothesis, planning,
experimenting, and data gathering, data analyzing, interpreting and concluding. The
competence in communication subscale has four sub-dimensions of; expressing, evaluating,

responding and negotiation. Students have been given one lesson hour to answer the scale.
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The views form consisting of open-ended questions and a semi-structured interview
were used to obtain qualitative data. The views form and semi-structured interview
questions were developed by a science teacher and two science education experts using the
subscales of the competence in scientific inquiry scale and a pilot study was conducted. In
addition, while developing this form, it was determined that the concepts of data,
determination of variables, and hypothesis formation were included in the fourth and fifth
grade acquisitions within the framework of the 2018 science curriculum. In this context, data
was collected through the views form with open-ended questions with 60 middle school
students selected from the schools where the data was collected. The views form was used
because the number of participants was large when receiving student views. The form
contains six questions for students on the process of planning and preparing the experiment
(one question), experimenting (one question), saving data (one question), data analysis (one
question), comparing ideas before and after the experiment (one question), and sharing

results (one question).

Semi-structured interviews were conducted with four science teachers who taught the
science course to the students who filled out this form. The content of the interview
questions is prepared in parallel with the questions posed to the students as a total of nine
questions to reach more details. In the semi-structured interviews directed to teachers,
questions were asked about the process of planning and preparing the experiment (one
question), experimenting (one question), saving data (one question), data analysis and
interpretation (two questions), presenting data (one question), comparing ideas before and
after the experiment (one question), sharing (two questions). The time given to students to
fill out the form and face-to-face interviews with teachers took an average of 30-40 minutes.

Data Analysis

The Competence Scale for Learning Science was scored as 5 = Strongly Agree, 4 = Agree, 3
= Undecided, 2 = Disagree and 1 = Strongly Disagree. Item-total correlations of the scale
were calculated, and correlation values were found to be between 0.42 and 0.70. The 27%
lower and upper group averages for the item differentiation feature were compared with the
independent t-test and were determined to be significant at p<.001 for all test items. The
correlation value between scientific inquiry and communication subscales was 0.77 and was
found to be significant at p<.001. As a result of the factor analysis, it was determined that

the values of compliance indexes were within acceptable value limits. The data were
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analyzed in the SPSS 20 statistical program. For the normality analysis of the data obtained

from the scale, the graphs (Q-Q graph and box-whisker graph) were examined, and the
Kolmogorov-Smirnov test was applied, and it was determined that the data were not
normally distributed (p <.05) as a result of the test. Nonparametric tests were preferred in
data analysis because the requirement of “normal distribution of data” could not be achieved
from the assumptions of parametric tests. In this context, Mann-Whitney U Test and Kruskal
Wallis test, which are among the nonparametric tests, were used in the study. When the
reliability of the results obtained from the scale was examined, it was observed that Senler
(2014) calculated the Cronbach's Alpha coefficients as .90 for the competence in scientific
inquiry subscale, .92 for the competence in communication subscale, and .95 for the total
scale. In this study, Cronbach's Alpha coefficients were determined as .86 for the
competence in scientific inquiry subscale, .87 for the competence in communication

subscale, and .92 for the total scale.

Content analysis was used in the qualitative dimension of the research. Content
analysis is an approach that provides a deep and systematic examination of verbal, written
and other materials. The stages of content analysis are specified in four steps. These are:
data encoding, theme creation, editing, and interpretation (Yildirim & Simsek, 2018: p.243).
In this context, the data obtained from the students through the form containing open-ended
questions were coded and combined under a common theme. In the interviews with the
teachers, the audio recordings were listened to and transcribed, and the answers to the
questions were coded and analyzed. For the internal validity of the data, long-term
interaction, deep-focused data collection, diversification, expert review, and participant
confirmation were obtained during the interviews. A purposeful sample selection was made
with students and their teachers selected from the participants of the group in which
quantitative data was obtained for external validity, and detailed descriptions were included.
For internal reliability, the process of collecting the data was consistent and the same
questions were asked to all participants, and consistent coding was taken into consideration
in the analysis. External reliability is provided by expert confirmation and a one-to-one

quote, like the presentation of sample discourses.
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In the study, the competence for science learning levels of middle school students were

analyzed according to the subscales of scientific inquiry and communication. The relevant

results are presented in Table 1.

Table 1. Competence for Science Learning Levels of Middle School Students

Subscale Sub-dimensions N X ss

Scientific inquiry Presenting question and hypothesis 805 421 .60
Planning 805 4.00 .72
Experimenting and data gathering 805 4.09 .77
Data analyzing, interpreting, and 805 4.08 .68
concluding

Communication Expression 805 4.03 .73
Evaluation 805 4.16 .66
Responding 805 415 .73
Negotiation 805 4.17 .70

When Table 1 is examined, it is determined that the competence for science learning

levels of the students is above average four of the scientific inquiry and communication

subscales.

Investigation of Middle School Students’ Competence for Science Learning,

Competence in Scientific Inquiry and Competence in Communication According to

Gender Variable

In the study, the competence for science learning levels of middle school students

were examined in terms of gender variable and it was determined that there was a difference.

Related results are given in Table 2.
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Table 2. Comparison of Competence for Science Learning by Gender Variable

Gender Average
Subscale Rank-Sum U Z p
* Rank
Competence for F 427 423.20 180704.50 7165250 -2.689 .00
science learning M 377 379.06 142905.50
Scientific inquiry F 427 420.65 179619.00 72738.00 -2.36 .01
subscale M 377 381.94 143991.00
Presenting F 427 402.75 171972.50 80594.50 -.03 .97
question and M 378 403.29 152442.50
hypothesis
Planning F 427 413.88 176726.50 75630.50 -1.49 .14
M 377 389.61 146883.50
Experimenting F 427 430.96 184019.50 68764.50 -3.67 .00
and data M 378 371.42 140395.50
gathering
Data F 427 416.39 177800.50 7498350 -1.75 .08
analyzing, M 378 387.87 146614.50
interpreting,
and concluding
Communication F 427 425.66 181758.00 71026.00 -2.94 .00
subscale M 377 377.40 142657.00
) K 427 407.39 17411150 7862.50 -.621 .53
Expression
E 378 387.87 150303.50
_ K 427 413.18 176426.50 76357.50 -1.33 .18
Evaluation
E 378 391.50 147988.50
) K 427 424.08 181082.50 71701.0 -2.77 .00
Responding
E 378 379.19 143332.50
o K 427 434.68 185609.50 6717450 -4.14 .00
Negotiation
E 378 367.21 138805.50

*F: Female, M: Male
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When Table 2 was examined, a statistically significant difference was found between
the averages of the competence for science learning scores of female students (423.20) and
the averages of the male students (379.06) according to the Mann-Whitney U test results
[U=71652.5, p<.05]. It is understood that this difference is in favor of female students when
their average scores are compared. When the subscales of the scientific inquiry were
examined separately, it was determined that the scores of the students from the scientific
inquiry subscale [U= 72738.00, p<.05] and the scores they received from the communication
subscale [U= 71026.00, p<.05] also differed in favor of the female students.

When the sub-dimensions in the scientific inquiry subscale are examined separately, it
is seen that there is a statistically significant difference only between the averages of the
order of experimenting and data gathering of female students (430.96) and the averages of
the order of experimenting and data gathering of male students (371.42) [U= 68764.50,
p<.05]. When the sub-dimensions in the communication subscale were examined separately,
it was determined that there was only a significant difference in the two sub-dimensions.
There was a statistically significant difference in the average number of respondings of
female students (424.08) and the average of responding sequences of male students (379.19)
[U= 71701.0, p<.05]. Similarly, it was determined that there was a statistically significant
difference between the average order of communication of female students (434.68) and the
averages of male students (367.21) [U=67174.50, p<.05].

Investigation of Middle School Students’ Competence for Science Learning in Terms of

Grade Level

Middle school students' competence for science learning were examined in terms of
grade level, and according to the results of the comparison, it was determined that the
scientific inquiry subscale differs according to the grade level. Related results are given in
Table 3.
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Table 3. Examination of middle school students' science learning skills in terms of grade

level
Average Significant
Scales Grade level N X2 sd p _
Rank differences
Competence
) 5 194 430.68
for science
) 196 414.08
learning
7 224 317.84 7.320 3 .06
8 190 397.93
Scientific 7<5
o 5 15 442.59
inquiry 8<5
6 24 409.69
subscale
11.90
7 75 364.92 . 3 .00
8 174 398.47
Communicatio 5 15 416.51
n subscale 6 24 416.24
7 75 384.92 2878 3 41
8 174 397.98

When Table 3 is examined, there is no significant difference between students'
competence for science learning in terms of grade level (x3(3) =7.320, p>05), and there is no
significant difference in the communication subscale of the scale by grade level (x*(3)
=2.878, p>.05). However, it was determined that there is a significant difference (x3(3)
=11.907, p<.05) in favor of higher grade levels in the scientific inquiry subscale. A
significant difference was found between 8th and 5th grade students and between 7th and

5th grade students in favor of the lower grade level.
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Investigation of Middle School Students’ Competence for Science Learning in Terms of

Mother’s Education Level

Statistically significant differences were found when the science skills of middle school

students were examined according to mother's education level. Results are given in Table 4.

Table 4. Investigation of the Competence for Science Learning of Middle School Students

According to the Mothers’ Education Level

) Average S Significant
Scales Education Level N X? )
Rank d differences
Competence 1. Primary School 173 366.37
forscience 2 Middle School 189 33734 3>14>1,
learning 5>1, 3>2, 4>2,
3. High School 233 450.63 3750 4 .00
5>2,5>3,5>4
4.University 175 424.19
5. Postgraduate 34 507.07
Scientific 1. Primary School 173 367.96 3>1, 4>1, 5>1
inquiry 2.Middle School 189 336.89 352, 452, 552,
subscale
3. High School 233 44628 38581 4 00 > o074
4.University 175 425.18
5. Postgraduate 34 526.26
Communicati 1. Primary School 173 367.69 3>1, 4>1, 5>1,
on subscale 2.Middle School 189 342 58 3>2,4>2,5>2,
3. High School 233 45193 3155 4 .00 5>3
4.University 175 424.57
5. Postgraduate 34 470.74

In the entire scale of students' competence for science learning (x?(4) = 37.50, p<.05),

scientific inquiry subscale (x?(4) =38.581, p<.05) and communication subscale (x> (4) =



82 G, Ozdemir, S, C. Gungoren & F, Y.Hasancebi / Pamukkale University Journal of Education, 54, 69-98, 2022
31.556, p<.05) were found to differ significantly in favor of mother’s education level (Table

4). There is a difference between the results of the science skills and subscales (scientific
inquiry and communication) of the students whose mother education level is high school and

above, and the children of mothers with primary and middle school education levels.

Investigation of Middle School Students’ Competence for Science Learning in Terms of

Father's Education Level

When the competence for science learning of middle school students were examined
according to the education level of their fathers, statistically significant differences were

found. Related results are given in Table 5.

Table 5. Investigation of the Competence for Science Learning of Middle School Students
According to the Fathers’ Education Level

_ Average S Significant
Scales Education Level N X? p _
Rank d differences
Competence 1. Primary 116 343.42 3>1,4>1,5>1
for science  School 165 33687 352452552
learning 2.Middle School '
3. High School 253  416.57 39.66 4 .00
4.University 222  442.06
5. Postgraduate 47 517.53
Scientific 1. Primary 116  333.08 3>1,4>1,5>1
inquiry School
. 166 339.95 3>2:4>2,5>2
subscale 2.Middle School
3. High School 253  415.59 42832 4 .00
4.University 222  444.45
5. Postgraduate 47 520.71
Communica Primary 116  356.56 3>1,4>1,5>1

tion School 166 34256 3>2,4>2,5>2
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subscale 2.Middle School

3. High School 253  418.08 29.307 4 .00

4.University 222  435.18

5. Postgraduate 47 499.14

When table 5 was examined, it was determined that there was a significant difference
in both the students' competence for science learning scale (x?(4) =39.66, p<.05) and
scientific inquiry subscale (x?(4) = 42.832, p<.05) and communication subscale (x*(4)
=29.307, p<.05). There is a difference between the results of the competence for science
learning scale and subscales (scientific inquiry and communication) of the students whose
father education level is high school and above, and the children of fathers at the elementary

and middle school education level.

Investigation of Middle School Students' Competence for Science Learning According

to their Science Course Grade

When the competence for science learning of middle school students were examined
according to their science course grades (science course grade in the last academic year), it

was determined that there was a difference. Relevant results are given in Table 6.

Table 6. Comparison of the Competence for Science Learning of Middle School Students in

Terms of Their Science Course Grade

Science Average Significant
Scales N X? sd p _
Course Grade Rank differences
Competence 1 15 237.93 5>1
for science ) 24 231.50 4>1
learning
3 75 31246 64781 4 .00 4>2
4 174 339.56 5>2
5 514 339.56

Scientific 1 15 283.03 5>1
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inquiry 2 24 234.63 4>1
subscale
3 75 318.63 61.194 4 .00 4>2
4 174 334.12 5>2
5 514 447 .65
Communicati 1 15 242.20 5>1
on subscale
2 24 243.90 4>2
3 75 311.82 54,047 4 .00 4>1
4 174 353.37 5>2
5 514 443.76

When table 6 was examined, it was determined that there was a significant difference
in both the entire competence for science learning scale (x?(4) = 64.781, p<.05) and the
scientific inquiry subscale (x?(4) = 61.194, p<05) and communication subscale (x*(4)
=54.047, p<05) in favor of the successful student. The results of competence for science
learning scale and subscales (scientific inquiry and communication) of students with a
science course grade of four and above are higher than those of students with lower success

(with a success grade of one or two).

Middle School Students' Views Regarding the Teaching of Science Course in terms of
IBL

Students' views were taken through open-ended questions about the way the science course
is taught in terms of IBL. Experimental preparation, experimental process, saving of
experiment data, analysis of data, comparison of pre- and post-experiment ideas, result

sharing themes were determined, and sample discourses are given in Table 7.
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Table.7. Findings Regarding Students' Views About the Teaching of Science Course in terms

of IBL
Theme Code f Sample discourses
Experiment  Creating a 12 Ol: There is a question given before experimenting.
Preparation  question 8 02: We formulate hypotheses and answer
Setting up a 3 questions.
hypothesis 2 03: We prepare questions before the experiment,
Preparing material and after the experiment, we find the answers to the
Not preparing questions.
The Active 10 O6: Everyone has a role and I am actively involved.
Experimenti  participation 8 0O3: Sometimes we participate and sometimes we
ng Process Monitoring the 5 watch.
experiment 4 O5: We are bringing the materials that our teacher
Teacher assistance 3 asks us to bring from home. | have no role.
Not taking part O4: The experiments are so much fun, my role is to
Collaborating come up with an idea and I'm actively trying to
participate.
Saving Note taking 18 O3: I'm taking more notes. But we also draw a
Experiment table in the experiment notebook.
Data Creating charts 10 Ol: The use of graphics and tables varies
and tables according to the subject.
Mathematical 2 O4: We use mathematical expressions according to
expression our topics.
Data Comparing data 10 O4: We make use of comparison techniques.
Analysis Note taking 4 O1I: I analyze it with the help of tables or graphs.
Analysis with 02: I collect all the data and share my ideas to
tables or graphs come to a general conclusion.
Sharing ideas 2 O3: I can come to conclusions, and when I can't, I
Doing research 2 investigate.
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Comparing Yes 22 Ol: Yes. Sometimes we reach the right conclusion
Before and by using ideas and logic.
After Den Sometimes 9 02: Sometimes my thoughts change. But it usually
No 5 does.
O3: No because I am doing what is on my mind.
Sharing Yes 18 O3: Yes. I'm comparing them by taking everyone's
Results No 6 views. It helps me come to an overall conclusion.
Sometimes 4 O4: Sometimes. I can understand it more by myself.

| ask my teacher what | don't understand.
O5: Yes. What I don't see, I see from my friends.

According to the results of the study, students usually stated that they started the
experiment with a question (f=12) or hypothesis (f=8) when asked what was done before
starting the experiment (Table 7). Students stated that they usually take an active role in the
experimental phase by taking an active role in the process (f=10) and watching according to
the condition of the experiment (f=8). The students stated that saving the experimental data
was mostly in the form of note-taking (f = 18) and they could also draw graphics or tables (f
= 10) according to the subject. The students stated that they did so more by comparing the
results of the analysis (f=10). Students stated that there is usually a change in their before-
experimenting ideas (f=22) after conducting experiments. In addition, the students stated
that they generally shared the results they obtained at the end of the experiment with their
friends (f = 18).

Science Teachers' Views about the Instruction of Science Course in terms of IBL

Teachers have been consulted through open-ended questions about the way the science
course is taught in terms of IBL. The themes of experiment preparation, experimental
process, saving experiment data, analysis of data, presenting analysis results, comparing and
sharing pre- and post-experiment ideas were determined and sample discourses were

presented in Table 8.
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Table 8. Findings Regarding Teachers' Views about the Instruction of Science Course in

terms of IBL
Theme Code f Sample Discourses
Experiment Settingupa 2  Teacher4: It is necessary to establish a hypothesis. In order
Preparation hypothesis for the student to reach a scientific reality, he or she creates a
hypothesis to find out what predictions he has about the
subject and whether he or she is reaching the same
Creatinga 1 conclusion or if there is a change in the hypothesis he has
question established after his experiment.
Preparing 1 Teacher2: Of course, we start with a question. It's a question
material for children to know what to work on first.
Teacher3: To prepare for the experiment, we enter the
classroom with the materials and the student wonders.
The Planning 3  Teacherl: We expect them to be systematic and orderly. We
Process  and ensure that he can plan what he needs to do before starting
of preparing the experiment and get the necessary materials in advance.
Experiment the Teacher3: Then, they should determine the materials they will
ation appropriate use and prepare the appropriate experimental setups with
experiment appropriate materials.
Saving Note taking 2  Teacher3: Often students interested in experimenting prefer to
Experiment take notes in the data collection process.
Data Making 2  Teacher2: If they measure things based on time, we want them
chart and to save them as tables, and if there are variables such as
table increase or decrease, we want them to show them in a graph.
Data Analyzing 2 Teacherl: When we do experiment about speed, they already
Analysis  with tables have to evaluate the results of the analysis through the graph.
/ graphics When experiments are on heat and temperature, graphs are




88 G, Ozdemir, S, C. Gungoren & F, Y.Hasancebi / Pamukkale University Journal of Education, 54, 69-98, 2022
Inabilityto 1 always used.
analyze Teacher2: We do not have an experiment room, they cannot

analyze because we do it in the classroom. What we do at
school is just experiments to show students. The student, of
course, tells what he understood in the experiment rather than
his own thoughts after doing the experiment.

Presenting Using 3 Teacher3: It can also be in the form of not sticking to a single

the results Drawing, point of view, expressing it numerically, expressing it verbally,

of the graphic, or converting numeric to verbal or verbal numeric.

analysis  verbal
expression

Pre- and 4  Teacher2: When they do experiment, they are convinced. If

Post- Compariso they find results that are different from their own, of course,

Experiment n they react. Because each group wants to believe their results

Compariso are correct. Along with this belief, they can judge each other,

n want to correct where they find it wrong.

Teacher4: Actually, the thought of judgment is a bit
incomplete when analyzing your own arguments or those of
other friends.

Sharing  Choosing 1 Teacherl: Sharing is made by the group members together
group with the leader of the group. In individual experiments, the
leader views of those who want to express views can be obtained.

Sometimes groups can share their results using the station

2 method to observe the results of each other's experiments.
Student- Teacher2: They share the data they obtain with their friends.
Student When they experiment in different areas, they have the
interaction opportunity to compare whether there are different results

between the groups or to support their results.

After the interviews with the teachers, it was found that they believed the necessity to

start the lesson with a hypothesis (f = 2) or a question (f = 1) before starting an activity or

experiment applied in the lesson for the students, and they guided the students on this issue

(Table 8). They stated that they wanted students to take notes (f = 2), draw graphics or create

a table (f = 2) to actively participate in the data collection process. In addition, it was
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determined that there were teachers who preferred the use of graphics (f = 2) in the analysis
of the data, as well as the teacher (f = 1) who stated that the students could not analyze after
the experiment because the experiments were not carried out in the laboratory environment.
It was determined that the use of drawing, graphics, and verbal expressions (f = 3) was
preferred in the presentation of analysis results. When they compared the students’ thoughts
before and after the experiment, they stated that in the group studies, most of them compared
the results they found at the end of the process with the results of the other group (f = 4).
From time to time, they criticized the results of the opposite group or noted that there may
be competition between them. Teachers stated that students shared the results of the
experiment with their friends, sometimes selecting the group leader (f=1) and sometimes
replacing them with other groups (f=2), observing the results, communicating with each

other through discussions.
Discussion and Conclusion

In this study, the competence for science learning of middle school students at different
grade levels were examined according to various variables. Because inquiry-based teaching
is a teaching method that has the potential to improve students' scientific literacy by
increasing both their understanding of science and their interest in science (Capps, &
Crawford, 2013). As in many countries, the use of this teaching strategy has been
recommended in our country (NRC, 1996, 2000; Tytler, & Hobbs, 2011; MoNE, 2005,
2008, 2013) and its effects have been deemed valuable. Accordingly, the results showed
that the competence for science learning levels of middle school students participating in the
study were above average. It was determined that the scientific inquiry and communication
competence of the students, which are sub-subscales of competence for science learning
scale, were also above average. In the qualitative dimension of the study, both students’ and
teachers’ views on the teaching of science courses in terms of IBL support quantitative
results and that the IBL environment is provided in science courses. Teachers stated that
they encourage students to question in their lessons and direct them when necessary. They
stated that they guided the students about what kind of steps they should follow in the
process of experimenting, how they should analyze it when a scientific result is obtained at
the end of the process, and how they should evaluate the analysis results. Duran (2015)
stated that science couse supported by guiding activities in her research did not have a
significant effect on students’ inquiry learning skills. It can be stated that the teacher's
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guidance to the students during the inquiry process and the students' ready-made guidance

activities affect their questioning skills differently when comparing the results. However, in
this study, it is thought that guiding the students during the inquiry process has positive
results. Therefore, teachers are required to direct students to the inquiry process and also
guide them when necessary (Dobbler, Zward, Tanis, & Oers, 2017). The students stated that
they are usually active in the inquiry process, and that when they reach a scientific
conclusion, their thoughts before the experiment may change after conducting the
experiment. It is an indication that students are experiencing a learning environment based
on research and inquiry, stating that they have carried out the stages of preparing research
questions or hypotheses, conducting experiments, collecting data, analyzing, and sharing it
with other friends. This situation partially explains the reason why competence for science

learning is above average in the quantitative dimenson of the research.

With IBL, female and male students are given the opportunity to discover and support
their own ideas within the curriculum (Wolf & Fraser, 2008). However, in this study, when
the competence for science learning of female students were compared with the competence
for science learning of male students, it was observed that the results were in favor of
females and this was in parallel with the research results of Aslan-Efe and Ozmen (2018).
On the other hand, Wolf and Fraser's (2008) inquiry-based laboratory activities were found
to be differently effective for male and female students. It was determined that males
benefited more from the effects of the inquiry-based method, whereas females benefited
more from non-inquiry-based approaches, especially in issues such as attitude towards
science, classroom task sharing, cooperation, and equality. Although the reasons for the
difference by gender are not questioned in this study, the presence of similar results or the

possible causes are valuable topics and researchers are advised to focus on them.

When the subscales of the competence for science learning scale were examined
separately, it was determined that the scores the students got from the scientific inquiry
subscale and the scores they got from the communication subscale were in favor of the
female students. When the sub-dimensions of the scientific inquiry subscale were examined,
it was observed that the average of female students was higher than the average of male
students in the sub-dimension of experimenting and collecting gathering. These findings of
the study are similar to the studies conducted by Senler (2014) and Aslan-Efe and Ozmen
(2018). On the other hand, Duran (2014) stated that there is no difference in communication

and inquiry competences of 7th grade students according to their gender, and their inquiry
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competence increase in parallel with their communication competence. It is recommended to

re-evaluate these differences in the results of the studies based on gender variability.

Inquiry-based learning is collaborative learning, and in this learning, male and female
students gather in the same group where they collaborate in the educational process to solve
a problem that needs to be solved (Nunaki, Damopolii, Kandowangko, & Nusantari, 2019).
This is because teachers often direct students to experiment with the group for economic
reasons and communicate more during this collaborative process and allow students to have
the opportunity to express themselves more (Raviv, Cohen, & Aflalo, 2019). Aydin (2016)
stated that inquiry-based practices affect students’ communication competence as they
require evaluating claims, researching ideas, solving problems, drawing valid conclusions,
and developing arguments based on evidence, and prepare them for both social life and
professional careers. In this study, when the sub-dimensions in the communication subscale
were examined according to the gender variable, it was determined that the sub-dimensions
of responding and negotiating were again significant in favor of female students. Based on
these findings, it can be concluded that female students have higher comptence levels than
male students in terms of experimenting and collecting data in the name of scientific inquiry
during classroom science events, as well as interacting and negotiating in terms of
communication during these activities. Duran (2014) found that while her research did not
observe a gender-oriented difference, students had the ability to express themselves, which is
a sub-dimesions of communication competence, but did not find them sufficient in their
ability to ask questions. In the qualitativeof the study, although no gender-based assessment
was made, the statements about the processes of taking an active role during the experiment,
comparing analysis results, and sharing with friends reflect the importance of having
adequate communication in the IBL environment. Communication techniques used by
teachers in this process are also important because the communication subscale scores of the

students participating in the research are above the average.

When the competence for science learning of middle school students were examined
according to the parental education level, it was determined that there was significant
difference both in the entire scale of competence for science learning and in the subscales of
scientific inquiry and communication. It can be said that the competence for science learning
of students whose parents' education level is high school and above may be higher. Aslan-
Efe and Ozmen (2018) also found that the competence for science learning of the students
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were related to the educational level of the parents and stated that the skills of those whose

parents graduated from university were higher than those whose parents graduated from
primary and middle school. Considering that parents with a high level of education have a
supportive attitude in terms of education (Ozer & Amil, 2011), it can be said that this
situation positively reflects on children's achievements. MoNE's central examination report
on middle education institutions in 2020 also showed that the increase in the level of

education of parents reflected positively on the exam scores of students (MoNE, 2020).

One of the important findings of the study is that the student with high science
achievement has high competence for science learning, scientific inquiry, and
communication competence. The results of the competence for science learning and
subscales of students with a science course grade of four and above are higher than those of
students with lower grades. Varli and Ulugiar Sagir (2019) concluded that IBL has positive
effects on students’ academic achievement, competence for science learning, and
metacognition. Sar1 and Sasmaz Oren (2020) also concluded that its positive effect on
students' academic success is more compared to other teaching methods. However, it should
not be judged from these results that IBL is better than other teaching methods. As a matter
of fact, Giilhan and Yurdatapan (2014) found that there was no significant difference in the
attitudes and behaviors of the 5th grade students at the middle school experimental group
and the control group where IBL was applied. In addition, Cairns and Areepattamannil
(2019), in their comprehensive study including data from many countries, revealed a
negative relationship between student, school and country level demographic characteristics
and students' tendencies towards science, the increasing frequency of IBL, and science
course achievement. The reason for this negativity may be related to the quality of research
inquiry-based teaching experienced by students (Cairns & Areepattamannil, 2019). Because
inquiry-based instruction has a significant positive relationship with scientific attitudes such
as curiosity and enjoyment in science learning, enthusiasm for the future related to science,
self-competency, and self-sufficiency according to the researchers. (Cairns &
Areepattamannil, 2019).

As a result of comparing the students' competence for science learning in terms of
grade level, it was determined that there was no significant difference between the
competence for science learning of the students, and that there was a significant difference
between the 8th and 5th grade students and between the 7th and 5th grade students in favor

of the grade level. These results show that students' competence for science learning differs



93 G, Ozdemir, S, C. Gungoren & F, Y.Hasancebi / Pamukkale University Journal of Education, 54, 69-98,
2022

according to the grade level and their competence for science learning increases as the grade
level increases. Similar results emerged in the research of Celep Havuz and
Karamustafaoglu (2016), who worked with preservice teachers, and concluded that the
perception of IBL was significant in favor of the higher classes. As the grad level increases,
it can be said that the increase in students’ competence for science learning is due to the

knowledge and experience that students accumulate at each grade level.
Suggestions

In the study, it was determined that each subscale of the students' competence for science
learning levels was above the average score, but there was a significant difference in terms
of gender in favor of females. It is recommended to investigate the causes of this difference,
the effect of teacher’s role or the effect of factors such as motivation and self-regulation
ability. In addition, in the study, it was concluded that the education level of the parents and
the student's competence for science learning were related. It is thought that investigating
the similarity level of parental education level in different age groups (middle and
university) or groups with cognitive differences such as gifted students will provide an

opportunity to review the education policy established for IBL in science courses.

It has been determined that the students with high science course achievement have
high competence for science learning, scientific inquiry and communication competence,
however, as their grade level increases, their competence for science learning decrease.
However, due to the limited studies on competence for science learning and communication,
researchers working on this subject are advised to focus on primary, middle and university
groups. However, the differentiation of teachers' views on this subject was not evaluated in
terms of their professional experience. Researchers who will conduct a similar research are

advised to consider this variable.

In the results of the research, it was determined that the competence for science
learning of male students, students with low parental education level, students with low
science course achievement and upper grade students were found to be low, but the reasons
for these differences were not investigated. As a result, it is suggested that researchers
concentrate on these topics, as well as provide assistance to groups with poor competence
for science learning. However, in their research to determine the awareness of science
teachers for inquiry-based teaching, Ag¢gbéz and Uluginar-Sagir (2020) determined that
teachers do not have a clear knowledge of IBL and that a small number of teachers try to
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apply the inquiry-based teaching approach in their classrooms. The research findings also

show that teachers are trying to carry out the inquiry process in their classrooms. However,
teachers should put more emphasis on the scientific inquiry and communication sub-
dimensions of IBL in the learning environment to improve students' competence for science
learning, guide students with their questions, offer them opportunities to express themselves,
create claims and evidence based on the data collected by students, and to create

environments where they can discuss and negotiate with their friends.
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