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Ortaokul Ogrencilerinin Bilgi-islemsel Diisiinme Becerisi Oz Yeterlik Algilar:: Yeni Bilisim
Teknolojileri ve Yazilim Dersi Ogretim Programinin Etkinliginin Bir Incelemesi

Computational Thinking Skills Self-Efficacy Perceptions in Secondary Education: A Review of
The Effectiveness of The New Information Technology and Software Curriculum

Emin iBILI!, Mustafa Serkan GUNBATAR 2

OZ: Bu calismada ortaokul o6grencilerinin  bilgi-islemsel
diisiinme becerisine yonelik 6z yeterlilik algilar1 incelenmistir.
Ayrica bilgi-islemsel diisiinme becerisine yonelik 6z yeterlilik
Olciimleri farkli degiskenlere gore karsilagtirilmistir. Caligma
iligkisel tarama modelinde yiiriitilmiistiir. Aragtirma verileri
2018-2019 egitim-6gretim yilinda Van ili merkez ilgelerinde
O0grenim goren dort farkli ortaokuldaki 332 Ogrenciden elde
edilmistir. Veriler 2018 yilinda giincellenen Bilisim Teknolojileri
ve Yazilim dersi 6gretim programinin ilk kez uygulanmasinin
ardindan toplanmustir. Olgme araci olarak ise Giilbahar, Kert ve
Kalelioglu (2018) tarafindan ortaokul dgrencileri igin gelistirilen
Bilgi Islemsel Diisiinme Becerisine Yonelik Oz Yeterlik Algist
(BIDBOA) 6lcegi kullanilmustir. Elde edilen verilerin analizinde
iligkisiz 6rneklemler t testi, iligkisiz 6rneklemler icin tek faktorli
varyans analizi ve Bonferroni ¢oklu Kkargilagtirma testleri
kulanilmustir. Elde edilen bulgulara gore o6grenciler agirlikli
olarak orta diizey 6z yeterlilik algisina sahiptirler. Bunu %39’luk
bir oranla yiiksek 6z yeterlilik algisina sahip olanlar takip
etmektedir. Cok az bir kismu ise diisiik 6z yeterlilik algisina
sahiptir. Ogrenim goriilen sinif degiskeni agisindan grenciler
hem BIDBOA 6lcegi toplam puanina gore hem de alt faktorlere
gore farklilagsmaktadirlar. Blok tabanli programlama araci
kullanma siiresi agindan toplam 6l¢ek puani, Algoritma tasarlama
ve Temel programlama alt boyutlarina gore farklilasmaktadirlar.
Cinsiyet degiskeni agisindan farklilagsma yoktur.

Anahtar sozciikler: Bilgi-islemsel diisiinme, oz-yeterlilik,
ortaokul 6grencileri..

Bu makaleye atif vermek igin:

ABSTRACT: In this research self-efficacy perceptions of secondary
school students' about computational thinking skills were investigated.
In addition, self-efficacy perception measures for computational
thinking skills were compared according to different variables.
Descriptive survey model was employed. The data was collected from
232 students in four secondary schools in the central districts of Van
province during the 2018-2019 academic year. Data were collected
after the first implementation of the Information Technology and
Software course, which was updated in 2018. The Self-Efficacy
Perception Scale for Computational Thinking Skill (CTSSP)
developed by Giilbahar, Kert and Kalelioglu (2018) was used. The data
were analyzed by using t-test for unrelated samples, single-factor
analysis of variance for unrelated samples, and Bonferroni multiple
comparison tests. The findings show that students usually have
moderate self-efficacy, and 39% have high self-efficacy, while only a
few have low self-efficacy. In terms of grade variable, the students
differ according to the total score of the CTSSP and its sub-scales.
While the total scale score in terms of block-based programming tool
usage time showed significant difference according to algorithm
design and basic programming, no difference was observed in terms of
gender variable.

Keywords: Computational thinking, self-efficacy, secondary school
students.
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UZUN OZET

Giris

Bilgisayaralar1 6gretim araci olarak ilkokul ve ortaokul 6gretim miifredatina entegre etmek hem
ogrenciler ve 6gretmenler hem de egitim sistemi agisindan asilmasi gereken bazi zorluklar getirebilir
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(Peng et al., 2014). 2018-2019 6gretim yilinda uygulanmaya baglanan Bilisim Teknolojileri ve
Yazilim Dersi Ogretim Programi’nda 6nceki yillara gore degisiklikler yapilmigtir (Mercimek ve Ilic,
2017). Bu sebeple bazi programlama ve bilgisayar becerilerin sinif diizeyine gore farklilagmasi ortaya
cikabilir. Ayrica 21. Yiizyil becerileri agisindan oldukca énemli olan Bilgi islemsel Diisiinme (BID)
becerilerine yonelik 6z yeterlilik algilarinda da farklilasmalar muhtemeldir. Bu sebeple bu arastirmada
orta dgretim dgrencilerinin BID becerilerine ydnelik 6z yeterlilik algilari arastirilmis ve farkl
degiskenlerin BID becerileri {izerindeki etkisi incelenmistir. Ote yandan ilk defa 2018-2019 &gretim
yilinda uygulanmaya baslanan Bilisim Teknolojileri ve Yazilim Dersi &gretim programinin BID
becerileri {izerindeki etkisinin incelenmesi ise bu aragtirmanin diger bir odagidir. Bu kapsamda bu
arastirmada asagidaki arastirma sorularina cevap aranmistir;

1. Ortadgretim 6grencilerinin BID becerilerine yonelik 6z yeterlilik algilar1 hangi diizeydedir?

2. Smif diizeyine gore BID becerilerine yonelik 6z yeterlilik algilar1 degiskenlik gdstermekte
midir?

3. Blok tabanli programlama arac1 kullanma siiresine gore BID becerilerine yonelik 6z yeterlilik
algilar1 degiskenlik gostermekte midir?

4. Cinsiyete gore BID becerilerine yonelik 6z yeterlilik algilar degiskenlik gostermekte midir?

5. Bilgisayara sahip olup olmam durumuna gére BID becerilerine ydnelik 6z yeterlilik algilart
degiskenlik gostermekte midir?

Yontem

Arastirma Modeli

Bu ¢aligmada ortaokul dgrencilerinin BID 6z yeterlilik algilari Slgiilmiistiir. BID 6z yeterlilik
algilar1 6grenim goriilen sinif, blok tabanli programlama araci kullanma siiresi, cinsiyet ve bilgisayar
sahipligi degiskenleri agisindan karsilastirllmistir. Calisma kapsaminda elde edilen veriler oldugu gibi
sunulmustur. Buna ek olarak karsilastirmalar yapilarak veriler analiz edilmistir. Bu o6zellikleri ile
caligma iligkisel tarama modeline uymaktadir (Karasar, 2005)

Calisma Grubu

Caligma kapsaminda elde edilen veriler 2018-2019 egitim-6gretim yilinda Van ili merkez
ilcelerinden Ipekyolu ve Edremit’ te bulunan dért farkli ortaokuldan elde edilmistir. Veriler 5., 6. ve
8. smuflarda 6grenim goéren ve 171°1 kiz ve 161°1 erkek olmak iizere toplam 332 6grenciden
elde edilmistir.

Veri Toplama Aract

Veri toplama araci iki béliimden olusmaktadir. Ik boliimde katilimeilarin cinsiyet, bilgisayar
sahipligi, Bilisim teknolojileri ve yazilim dersi alip almama, 6grenim goriilen sinif ve Blok tabanl
programlama araci kullanma siiresi gibi bilgilerinin yer aldig1 form bulunmaktadir. Ikinci boliimde ise
Giilbahar, Kert ve Kalelioglu (2018) tarafindan gelistirilen Ortaokul Ogrencileri I¢in Bilgi Islemsel
Diisiinme Becerisine Yonelik Oz Yeterlik Algis1 Olgegi (BIDBOA) yer almaktadir. Olgekte bulunan
tim maddeler “Evet”, “Kismen” ve “Hayir” seklinde cevaplandirilmaktadir. Veriler kodlanirken
1=Evet; 2=Kismen; 3=Hayir seklinde kodlanmaktadir. BIDBOA &lcegi bes alt boyuttan olusmaktadir.
Algoritma Tasarlama Yeterligi olarak isimlendirilen birinci alt faktér 9 maddeden; Problem Cozme
Yeterligi faktorii 11 maddeden; Veri Isleme Yeterligi faktorii 7 maddeden; Temel Programlama
Yeterligi faktorii 6 maddeden; Ozgiiven Yeterligi faktorii 6 maddeden olusmaktadir.

Verilerin Analizi

Olgekten elde edilen ortalama puan hesap edilirken tiim maddeler tersten kodlanmistir. Yani
veriler kodlanirken 3=Evet; 2=Kismen; 1=Hayir seklinde kodlanmistir. Bunun sonucunda da yiiksek
puan alan 8grencilerin BID becerisine yonelik 6z yeterlik algilarmin yiiksek; diisiik puan alanlarin ise
diisilk olmasi saglanmustir. Veriler analiz edilirken karsilagtirmalar yapilmistir. Karsilagtirmalar
yapilirken iligkisiz Orneklemler t testi ve iligskisiz 6rneklemler i¢in tek faktorlii varyans analizi
kullanilmistir. liskisiz orneklemler igin tek faktdrlii varyans analizi sonucunda ortaya gikan
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farklilasmalarin kaynagini tespit edebilmek i¢in egitim bilimleri alaninda siklikla tercih edilen
Bonferroni ¢oklu karsilagtirma testi tercih edilmistir.

Bulgular ve Yorum

BIDBOA 6l¢iimii sonucunda maksimum 3; minimum 1 puan alinabilmektedir ve almabilecek
puan araligi (3-1=2) 2 dir. Katilimcilar ii¢ kategoriye ayrilarak incelenmistir. Dolayisiyla 2/3=0,66" lik
araliklarla gruplara ayirilmislardir. 1-1.66 arasi diisiik 6z-yeterlilik; 1,67-2,33 orta diizey 6z-yeterlilik;
2,34-3 aras1 yiiksek Oz-yeterlilik olarak belirlenmistir. Bundan hareketle, 6grencilerin %58’i orta
diizeyde BID 6z yeterlilik algi diizeyine sahipken %39.2’si yiiksek, %2.1°1 ise diisiik 6z yeterlilik
algisina sahiptir. Ogrencilerin BIDBOA 6l¢iimlerinin ve alt faktdr dlgiimlerinin sinif diizeyine gére
karsilastirilmasina iliskin veriler, 6lgegin toplam puani ve alt faktdrlerinin tiimi icin istatistiksel
farklilagmalarin oldugunu gostermektedir (p<0.05). Farklilagsmalarin kaynaginin tespiti icin Bonferroni
Post Hoc testi yapilmistir. Buna gore Algoritma Tasarlama alt boyutu agisindan 5. smiflarin ve 6.
siniflarin 8. siniflardan yiiksek puanlara sahip olduklari goriilmiistiir. Problem Cézme alt boyutu
acisindan da 5. smiflarin ve 6. siniflarin 8. smiflardan yiiksek puanlara sahip olduklar1 goriilmiistiir.
Veri isleme alt boyutuna gore 6. siniflarin ve 8. siniflarin 5 siniflara oranla daha yiiksek puanlara sahip
olduklar1 gortlmistiir. Temel programlama alt boyutu ag¢isindan sadece 6. siiflarin 8. siniflara gére
yiiksek puanlara sahip olduklar1 gériilmiistiir. Ozgiiven faktoriine gore 5. smiflarin 6. ve 8. siiflara
oranla daha diisiik puanlara sahip olduklari goriilmiistiir. BIDBOA 6lgeginin geneli agisindan ise 6.
sinif 6grencilerinin 5. siniflardan ve 8. smiflardan daha yiiksek 6z yeterlilik puanlarina sahip olduklari
gorilmiistiir.

Ogrencilerin BIDBOA 6l¢iimleri ve 6lgegin alt faktorlerine gore Blok tabanli programlama aract
kullanma siiresi agisindan karsilagtirmalar yer almaktadir. Gergeklestirilen iliskisiz 6rneklemler i¢in tek
faktorlii varyans analizi sonuglarina gore Olcegin algoritma tasarlama alt boyutu agisindan
farklilagmalar bulunmaktadir (Fs326=24.304, p<0.05). Bonferroni testi ile Post Hoc karsilagtirmasi
yapildiginda hi¢ blok tabanli programlama araci kullanmayanlarin 1 dénem ve alt1, 2 dénem, 3 donem
ve lzeri kullananlara gore daha diisiik puana sahip olduklar1 goriilmektedir. Problem ¢6zme
(F(5,323)=0.499, p>0.05), Veri isleme (F(5,328)=1.362, p>0.05) ve C)zgﬁven (F(5,328)=0.334, p>0.05) alt
boyutlar1 agisindan farklilagma yoktur. Temel programlama alt boyutu agisindan farklilagsmalar
bulunmaktadir (Fs326=13.908, p<0.05). Temel programlama alt boyutu i¢in yapilan Bonferroni testine
gore, blok tabanli programlama aracini hi¢ kullanmayanlarin 1 donem ve alti, 2 donem, 3 dénem ve
iizeri kullananlara oranla daha diisiiktir. BIDBOA &lgeginin tamami agisindan ise blok tabanli
programlama araglarini 1 donem ve alti, 2 donem, 3 donem ve iizeri kullananlarin 6zyeterlilikleri hig
kullanmayanlara oranla anlamli diizeyde daha yiiksektir (Fs 328=8.529, p<0.05).

BIDBOA 6lciimii ve dlgegin alt boyutlar1 agisindan cinsiyete gore gerek dlgegin tamamu igin
gerekse alt boyutlar igin farklilasma yoktur (p>0.05). Ogrencilerin bilgisayara sahip olup olmama
durumuna gére dlgegin Ozgiiven alt boyutu hari¢ diger boyutlarina gore farklilasma goriilmemistir
(p>0.05). Ozgiiven alt faktérii agisindan ise bilgisayar1 olan grencilerin dlgiimleri olmayanlara kiyasla
istatistiksel olarak daha yiiksektir (p<0.05).

Sonug ve Tartisma

Bu aragtirmada ortaokul 6grencilerinin bilgi islemsel diisiinme becerilerine yonelik 6z yeterlilik
algilar arastirilnustir. Ogrenim gériilen smif diizeyi, blok tabanli programlama araci kullanma siiresi,
cinsiyet ve bilgisayar sahipligi, acisindan BIDBOA 6l¢iimlerinin farklilasip farklilasmadigi tespit
edilmistir.

2018 yilindan itibaren Talim Terbiye Kurulu tarafindan 5. ve 6. siniflar i¢in Bilisim Teknolojileri
ve Yazilim dersi 6gretim programina Problem Cézme ve Programlama olarak eklenen tinitenin siiresi
dersin % 50°lik bir boliimiinii tegkil etmektedir (MEB, 2019a). Bu oran benzer sekilde 7. ve 8. siniflar
icin % 44°tiir (MEB, 2019b). Bu programlara 2018-2019 egitim 6gretim y1ili itibariyla topyekiin olarak
gecilmistir ve bu kapsamda bilgi-islemsel diisiinme becerilerinin 6grencilere kazandirilmas: da
hedeflenmektedir. Arastirma verilerinin toplandigi siiregte bu Ogretim programlar1 ilk defa
uygulanmistir. Siif diizeyi agisindan yapilan karsilastirmalarda BIDBOA toplam dl¢ek puanina gore 6
sinif dgrencilerinin dlgiimleri 5. ve 8. simiflara gore anlamli diizeyde yiiksektir. Olgegin diger alt
boyutlari i¢in de farklilagmalar vardir. Algortima tasarlama alt boyutuna gore 8. siniflar 5. ve 6. siniflara
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gore daha diisiik; Problem ¢6zme alt boyutu i¢in 8. siniflar 5. ve 6. siiflara gore daha yiiksek; Veri
isleme ve Ozgiiven alt boyutuna gore 5. siniflar 6. ve 8. smiflara oranla daha diisiik; Temel programlama
alt boyutu acisindan 6. siniflar 8. siniflara gore daha yiiksek puanlara sahiptirler.

Bu caligsmada elde edilen veriler Bilisim Teknolojileri ve Yazilim dersi 6gretim programinin ilk
kez uygulandig1 6grencilerden elde edilmistir. Buna ek olarak sinif diizeyi farklilagsa bile, birbirine
benzer siirelerde Problem C6zme ve Programlama konusunu alan bu 6grencilerin ge¢mis altyapilar
bilinmedigi icin tespit edilen bu farklilasmalarin olast nedenlerinin ne oldugu kestirilememektedir.
Ancak 5. ve 6. smf Ogrencilerinde BID’in alt faktorlerinden algoritma tasarlama ve temel
programlamaya yonelik 6z yeterlilik algilar1 7. ve 8. Smiflara gore yiiksek bulunmasinin sebebi 5.
siniflarda daha ¢ok temel bilgi ve kavrama diizeyinde kazanimlar yer alirken 6. Smiflar temel bilgi ve
kavrama diizeyindek kazanimlarin yanisira uygulama diizeyinde kalmasi olabilir. 5. siniflarda daha ¢cok
temel kavramlarin Ogretimine yonelik bilissel kazanimlarin yer almasi ve uygulamaya yonelik
kazanimlarin ise daha az yer almasindan dolay1 ise veri isleme becerilerinin daha diisiik diizeyde kaldigi
diisiiniilmektedir. Ote yandan 7. ve 8. siniflarda daha ¢ok problem ¢dzme becerilerinin gelismesine
yonelik kazanimlar yer almasi 7. ve 8. smiflarin problem ¢ézme becerilerine yonelik 6z yeterlilik
algilarmin daha yiiksek ¢ikmasina neden olmus olabilir. Ayrica problem ¢dzme becerilerinin 6z gliven
tizerinde etkili olduguna yonelik literatiirde ¢esitli arastirmalar mevcuttur (Hair, 2003; Yenice, 2012).
Bu sebeple 7 ve 8. simflarin 6zgiiven algilar1 5. ve 6. Smiflara gore daha yiiksek olabilir. Ogrenim
goriilen sinif degiskenine ek olarak Problem C6zme ve Programlama konusu déhilinde kullanilan Blok
tabanli programlama araclarini kullanim siiresinin incelenmesi ile daha saglikli yorumlar yapilabilecegi
diisiiniilmiistiir ve bu degiskene gore karsilastirmalar da yapilmistir.

Arastirmada Blok tabanli programlama araci kullanim siiresi acisindan grencilerin BIDBOA
Olcegi sonuglart farklilagmaktadir. Alt boyutlardan Algoritma tasarlama ile Temel Programlama
Olciimlerine gore de farklilagmalar tespit edilmistir. Blok tabanli programlama araglarimi kullanan
ogrencilerin hi¢ kullanmayanlara gére BIDBOA 6&lgiimleri anlamli diizeyde daha yiiksektir. Fakat
kullanim siiresi arttik¢a farklilasma meydana gelmemektedir. Alan yazinda genel olarak blok tabanl
programlama araclarinin kullanimmin BID becerisine olumlu katkilarin oldugu ifade edilmektedir
(Yiinkiil, Durak ve Cankaya, 2018). Blok tabanl1 araglar1 kullanmanin BID becerisine katki sunmadigin
ifade eden caligmalar ise Ogrencilerin duyussal olarak bu araglari kullanma noktasinda olumlu
diisiindiiklerini ortaya koymaktadir (Kalelioglu ve Giilbahar, 2014; Ataman-Uslu, Mumcu ve Egin,
2018). Bundan hareketle MEB (20192a;2019b)’ in yaptig1 diizenlemenin bir eksikligi giderdigi ve bu
konu igin bir {initenin ayrilmasinin BIDBOA degiskeni agisindan yeterli oldugu sdylenebilir. Yani blok
tabanli programlama aracglarini belli bir siire kullanmak 6grenciler agisindan duyussal olarak olumlu
etki yapmaktadir.

Arastirmada ortaokul dgrencilerinin BIDBOA 6lgiimlerinin ve 6lgegin alt boyutlarinin cinsiyete
gore farklilasmadigi bulunmustur. Calisma kapsamindaki drneklem gurubunun orta diizeyde BID
becerisine sahip Ogrencilerden olusmasi ayrica Orneklem gurubunun 11-15 yas araligindaki
ogrencilerden olusmasi cinsiyetin BID iizerinde etkisinin ortaya ¢ikmamasinda etkili oldugu seklinde
diistintilmiistiir.

Ayrica arastirmada bilgisayara erisim kolayliginin BIDBOA 6lgiim puanlar iizerinde ekili
olmadig, dlgegin alt faktorleri agisinda ise sadece Ozgiiven faktorii iizerinde etkili oldugu bulunmustur.
Benzer sekilde Saritepeci (2018) teknolojiye erisim kolayligimin BID iizerinde etkili olmadigin
bulmustur. Alt faktorler agisindan ise sadece isbirligi alt faktorii agisindan teknolojiye erisim kolayligi
cok yiiksek ve ¢ok diisiik olan &grenciler arasinda anlamli farkliligin olustugunu diger alt faktorler
acisindan ise her hangi bir farkliligin olusmadigin1 bulmustur. Bu sebeple bilgisayara erigim imkaninin
yanisira internet erisim olanagi gibi diger teknolojik erisimlerinde birlikte incelenmesi gerekmektedir.
Bu aragtirmadan farkli olarak Werner vd. (2012) bilgisayar erisim imkani1 daha kolay ve akademik
performansi daha iyi olan dgrencilerin deneysel arastirma siireci sonunda BID becerilerinin de yiiksek
oldugunu ancak bilgisayar kullanim sikhiginin ise BID becerisi iizerinde etkisinin olmadigimi
bulmuslardir. Bu bulgu BID’in gelistirilmesine yonelik gerceklestirilecek deneysel arastirmalarda
bilgisayara sahip olma durumunun etkili olabilecegini ortaya koymaktadir.

Bu aragtirma sonuglar1 orta ogretim Ogrencilerinin BID 6z yeterlilik algilart iizerinde farkli
degiskenlerin etkisini ortaya koymaktadir. Bu sebeple sonraki arastirmalarda yerlesim yeri, anne ve
baba mesleki ve ekonomik durumlari ya da diisiinme stilleri gibi BID 6z yeterlilik algilari {izerinde
etkisi muhtemel olan farkli degiskenlerin etkisi arastirilmalidir. Bunun yanisira 2018 yilinda ilk defa
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uygulanmaya baslanan Bilisim Teknolojileri ve Yazilim dersi dgretim prograninin BID 6z yeterlilik
algilar iizerindeki etkisi bu arastirmada sinif diizeyine gore ortaya konmustur. Sonraki arastirmalarda
ise yeni ogretim programinin etkililiginin 6gretmen, 6grenci goriislerinin yanisira deney ve gozlem
verilerini de elde ederek sinif diizeyine gore ortaya konmasi onerilmektedir. Ayrica bu arastirmada 7.
Sinif &grencilerinden BID 6zyeterlilik algilarina iliskin veriler toplanmamustir. Ozellikle problem
cozme beceririne iligkin kazanimlarin 7. Smif 6gretim programindandan itibaren daha fazla yer
verilmeye baglanmasindan dolay1 sonraki arastirmalarda bu 6grencilerin de 6rnekleme dahil edilmesi
onerilmektedir.

INTRODUCTION

The level of belief that individuals can overcome a task is one of the essential internal dynamics
for starting a behavior and performing well (Erol & Avci-Temizer, 2016). In addition, this belief, which
is also defined as self-efficacy, is the source of many behaviors such as overcoming the obstacles that
an individual can meet in the process, coping with various situations and maintaining this belief
(Bandura, 1989a). For the first time, Bandura mentioned self-efficacy perception as one’s belief in
him/herself. He argued this perception is the basis of human determination, success, and motivation
(Bandura, 1977). One of the most important factors leading to success is self-efficacy perception. If the
individual does not believe in the desired effect of his/her achievement, then there will be little
motivation (Bandura, 2010). Self-efficacy perception is influenced by individuals' own experiences,
observations, social norms and psychological factors (Bandura, 1982). The perception of self-efficacy
also develops with the experiences of the individual (Delcourt & Kinzie, 1993). Even if the individual
has the necessary skills and knowledge in a related field, one may not have sufficient awareness and
therefore has doubts. In this case, the individual may not be able to use her/his skills effectively and
consistently. For this reason, the individual must first have the knowledge and skills; in other words,
they should have self-efficacy belief (Bandura, 1989b). Since self-efficacy belief is directly related to
self-confidence, self-efficacy belief enhances and increases the individual's effort and achievement
(Moore and Anderson, 2003). When the self-efficacy of the individual is sufficient, then one is unafraid
of problems and sees them as an opportunity for personal development. In addition, when an individual
is not afraid of problems, one can set higher goals (Bandura, 1993). For this reason, self-efficacy
perception should be supported and strengthened. There are four factors that feed self-efficacy
perception (Bandura, 1977). These are personal experiences, emotional situations, indirect experiences
and verbal persuasion. Personal experiences positively affect self-efficacy perception by increasing the
motivation of the individual because of the reward effect on the success of the tasks. On the other hand,
emotional states increase self-efficacy perception by increasing the likelihood of an individual to
intervene. Indirect experiences seeing other individuals as successful in similar tasks have a positive
effect on self-efficacy perception. The words that others hear about the achievement of the individual
can contribute to the courage of the individual and the increase of self-efficacy.

An individual's judgment on computer skills is defined as Computer Self-Efficacy Perception
(Compeau & Higgins, 1995). Computer technologies are used as an effective tool for learning, as well
as for accessing and transmitting information. In order to use computer systems more effectively,
individuals need to feel safe and competent while using computers. Otherwise, the individual cannot
use the computer efficiently (Geer, White & Barr, 1998). Therefore, it is argued that having a high
Computer Self-Efficacy perception will have positive effects on the individual's participation in
computer-mediated activities, his patience with problems during his duty, and his performance (Murphy
etal., 1989).

Computational Thinking (CT) has become increasingly important in the field of learning in recent
years. CT emphasizes that an individual thinks like a computer scientist in solving a problem (Gonzélez,
M. R., 2015). CT involves problem solving, system design, and understanding human behavior in line
with the basic concepts of computer science (Wing, 2006). With CT, the problem is simplified
(abstraction), generalized, the algorithm is created, the problem can be modified (modularity) and
decomposed (Weintrop, Holbert, Horn and Wilensky, 2016). CT is a system formed by bringing
together multiple thinking skills, such as creative, critical, algorithmic, cooperative thinking, and
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supporting sub-skills, such as communication skills. (ISTE-International Society for Technology in
Education, 2015; Grover, S., & Pea, R., 2013).

CT simplifies and eases students’ activities, such as abstraction, problem comprehension, and
focus on solution (Grover & Pea, 2013). CT enables students to think algorithmically and allows them
to follow a regular path of solving and expressing problems. It also provides innovation in many fields,
such as engineering, health, informatics, humanities, arts (Grover & Pea, 2013). For this reason, RFI
skills enable students to select and use the necessary tools and appropriate strategies in problem solving
and provides significant benefits in using algorithms to solve similar problems (Yadav, Zhou, &
Mayfield, 2011). Lee et al., (2011) argue that CT and self-efficacy perception can be increased through
programs that increase the student's experiences or through group work. In addition, supporting the
student with positive words may contribute to the development of CT self-efficacy perceptions. In-
school and out-of-school activities are recommended to improve CT skills. An example of this is to
create computationally rich and ‘use-modify-create’ educational environments in which the student
starts using pre-existing programs, makes changes, and creates new programs (Lee et. Al, 2011).

Integrating effective use of computers in primary and secondary education is undoubtedly a
challenge for students, teachers, and the education system (Peng et al., 2014). Compared to previous
years, there have been fundamental changes in the Information Technology and Software Course
Curriculum, which was implemented in the 2018-2019 academic year (Mercimek and ilic, 2017). There
are differences between 5™,6™ and 7,8 grade students. The Information Technology and Software
Curriculum developed for 5™ and 6™ grades are based on a unit-based approach and includes the
following five basic units.

Information Technologies

Ethic and Security

Communication, Research and Cooperation
Problem Solving and Programing

Product creation (Design)

arwdPE

The only difference can be noted in the 7" and 8" grade curricula. They don’t have a unit of
Ethics and Security. The aim of the Problem Solving and Programming unit is to equip students with
the following skills: develop understanding of algorithm design (search, sort, etc.); verbal and visual
expression; variable assignment for problem solving; using sequential logic, decision structure, loop
and function structures; choosing and applying appropriate programming approach to solve problems
(MoE, 2019b). In 5 and 6™ grades, the Problem Solving and Programming unit constitutes 50% of the
course, while this ratio is 44% in 7" and 8" grades. In addition, when the cognitive learning outcomes
of the course are compared, the outcomes related to Problem Solving Concepts and Approaches take
place at the level of basic knowledge and comprehension in 5™ grade. In 6" grade, it includes the basic
knowledge and comprehension level, as well as the practical level outcomes (MoE, 2019a). While the
curriculum of the 7" grade includes the achievements at the application and analysis level, it is seen
that the 8" grade is mostly at the synthesis level (MoE, 2019b). According to cognitive outcomes related
to programming perspective, 5" grade curriculum contains the design of algorithms for recognizing
block-based programming interfaces, learning linear logic structures, decision structures and loops, and
acquiring basic knowledge. The curriculum of 6" grade includes outcomes in the design of algorithms
and basic knowledge, as well as the use and application of block-based programming tools (MoE,
2019a). In the 7" and 8™ grades, there are gains for the development of problem-solving skills, and in
the 8" grade, there are also outcomes at the synthesis level and product design (MoE, 2019b).

The new information technologies and software course was first implemented in the 2018-2019
academic year, and as explained above, it may result in skills to be differentiated according to the grade
level. There may also be differences in self-efficacy perceptions of CT skills, which are among the 21
century skills. Therefore, in this study, self-efficacy perceptions of secondary school students about CT
skills were investigated, and the impact of variables on CT skills was investigated. Examining the effect
of the Information Technology and Software course’s curriculum on the skills of CT is another focus
of this research. In this context, this research seeks to answer the following research questions:
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What are the perceptions of secondary school students' self-efficacy towards CT skills?
Do self-efficacy perceptions of CT skills vary by grade level?

3. Do self-efficacy perceptions of CT skills vary according to the duration of block-based
programming tool usage?

Do self-efficacy perceptions of CT skills vary by gender?

Do self-efficacy perceptions of CT skills vary depending on whether the students have
a computer or not?

N

o ks

METHOD

2.1. Research Model

In this study, computational thinking skills self-efficacy perceptions of secondary school students
were measured. CT self-efficacy perceptions were compared in terms of class, block-based
programming tool usage time, gender, and availability of a computer at the student’s home. Therefore,
the study employed the correlational descriptive model (Karasar, 2005).

2.2. Participants

Data were collected in four secondary schools in Ipekyolu and Edremit, which are the central districts
of Van province in the 2018-2019 academic year. The participants of the study are 332 5",6" and 8"
grade students (171 girls and 161 boys).

2.3. Data Collection Tools

The data collection tools have two parts. In the first part, there is a form that includes
demographic information, such as gender, whether the student owns a computer, and whether the
student has ever taken information technology and software courses, class and student’s block-based
programming usage time. The second part includes the Self-Efficacy Perception Scale for
Computational Thinking Skills (CTSSP) for Secondary School Students, developed by Giilbahar, Kert
and Kalelioglu (2018). The responses of the scales are as follows: 1 — Yes, 2 — Partially agree, 3 — No.
The scale has 5 subscales. Algorithm Design Competence consists of 9 items, Problem Solving
Competence consists of 11 items, Data Processing Competence has 7 items, Basic Programming
Competence is composed of 6 items, and Self Confidence Competence includes 6 items. Cronbach’s
Alpha (a) coefficients ranged from 0.930 to 0.762. The Cronbach’s Alpha (a) coefficient of the 39-item
scale was 0.943. The scale explains 55.33% of the total variance. According to Confirmatory Factor
analysis, fit indices are as follows: y2/sd=2.52; RMSEA=0.04; AGFI=0.90; CFI=0.95; GFI=0.91;
NFI=0.91; IFI=0.95. The fit indexes are acceptable and have good fit values. Based on these results, it
was decided the scale was sufficiently valid and reliable.

2.4. Data Analysis

While calculating the mean score of the scale, all items were coded in reverse. So all items were
scored as follows: 3 — Yes, 2 — Partially agree, 1 — No. As a result, students with high scores meant
they had higher self-efficacy perceptions of CT skills; low scores meant they had low scores of CT. In
comparison analysis, uncorrelated samples t test and one-factor analysis of variance were used.
Bonferroni Post Hoc test was used to determine the source of differentiation.

FINDINGS
The tables below present the findings regarding whether the students' CTSSP levels and
measurements differ according to the grade, block-based programming tool usage time, gender, and

owning a computer. The frequency and percentages of the CT self-efficacy perception levels of the
secondary school students are in Table 1.
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Table 1. The classification of students according to CTSSP

CTSSP level n %
Low self-efficacy 7 2,1
Moderate self-efficacy 195 58,7
High self-efficacy 130 39,2
Total 332 100,0

For easier interpretation of the total scores obtained from the scale, it was assumed that the scale
ranges were equal and the score range (Maximum Value-Minimum Value/number of categories = (3-
1)/3 = 0.66) was found to be 0.66 (Sahin, 2013). So the students with a mean of CTSSP between 1 and
1.66 were categorized as having low self-efficacy; the ones between 1,67 and 2,33 were at intermediate
level; those between 2,34 and 3 were categorized as having high levels of self-efficacy. The lowest
average is 1.42; the highest average is 3.0. As seen in Table 1, 58% of students had moderate CT self-
efficacy perception, while 39.2% had high self-perception, and 2.1% had low self-efficacy.

Table 2 shows the average scores of secondary school students from the sub-components of the

CTSSP by grade level.

Table 2. ANOVA test result of CTSSP in terms of grade variable

Measurement Icg\r/ae?e n X Sd F p Difference

5hgrade 21 2.06 0.40 5&38
Algorithm Design Competency 6" grade 250 2.27 0.47 38.931 0.000* 6&8

8hgrade 61 1.65 0.61

5hgrade 21 2.23 0.42 5&38
Problem Solving Competency 6"grade 250 237 036  7.395 0.001* 6&8

8"grade 61 253 0.27

Shgrade 21 196 0.53 5&6
Data Processing Competency 6" grade 250 2.32 0.42 6.745 0.001* 5&8

8hgrade 61 235 0.3

5hgrade 21 2.02 0.50 6&38
Basic Programming Competency 6"grade 250 2.28 0.45 30.081 0.000*

8"grade 61 1.76 0.57

Shgrade 21  2.09 0.48 5&6
Self Confidence Competency 6"grade 250 240 046  5.414 0.005* 5&38

8hgrade 61 246 0.44

5hgrade 21 2.09 0.29 5&6
Total CTSSP 6" grade 250 2.33 0.32 11.044 0.000* 6&8

8hgrade 61 216 0.30

The data of the students in Table 2 on the comparison of CTSSP and its sub-scales according to
grade level show the total score of the scale and the statistical differences of the sub-scales (p <0.05).
Bonferroni Post Hoc test was used to determine the source of differentiation. Accordingly, the 5" and
6™ grades have higher scores than the 8" grade in terms of the Algorithm Design sub-scale. As far as
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the problemsolving subscale is concerned, 5 and 6" grades have higher scores than 8" grade. Grade 6
and grade 8 have higher scores than grade 5 in data-processing subscale. In terms of basic programming,
6™ grade students have higher scores than grade 8 students. 5™ grade students had lower scores than 6™
and 8" grades in self-confidence subscale scores. In terms of CTSSP, 6" grade students had higher self-
efficacy scores than 5th grade and 8th grade.

Table 3 shows the CTSSP and its subscale mean scores of the secondary school students
according to the duration of using a block-based programming tool.

Table 3. ANOVA test result of CTSSP measurements in terms of block-based programming tool usage
time variable.

Measurement Duration of use n X Sd F p Difference

Never 89 176  0.60 Never & 1 term

Algorithm Design 243 0.000% and below
Competency 1 term and below 50 235 045 Never & 2 terms
2 terms 173  2.25 0.47 Never & 3 terms
3 terms or more 20 241 0.34 or more
Never 89 2.43 0.37
Problem Solving 0.50 0.683
Competency 1 term and below 50 238 042 ' '
2 terms 173  2.38 0.34
3 terms or more 20 241 0.28
Never 89 2.23 0.53
8§ﬁpetency Processing 1 term and below 50 235 045 136  0.254
2 terms 173 231 0.42
3 terms or more 20 241 0.39
Never 80 189 057 Never & 1 term
Basic Programming and below
Competency 1 term and below 50 2.37 0.46 13.9 0.000* Never & 2 terms
2 terms 173 2.23 0.47 Never & 3 terms
3 terms or more 20 2.31 0.29 or more
Never 89 2.37 0.44
Self Confidence 1 term and below 50 236 051 533 (801
Competency 2 terms 173 241 047 ' '
3 terms or more 20 2.37 0.45
Never 80 214 031 Never & 1 term
and below
Total CTSSP 8.53  0.000*
1 term and below 50 2.36 0.35 Never & 2 terms
2 terms 173 2.32 0.31 Never & 3 terms
3 terms or more 20 2.39 0.26 or more

Table 3 shows the comparisons in terms of the duration of using the block-based programming
tool. The results of the single factor analysis of variance show there is a significant difference
(F(5.:328=24.304, p<0.05). When Bonferroni test and Post Hoc comparison were used, it was seen that
those who did not use any block-based programming tools had lower scores than those who used it for
1 term and below, 2 terms, 3 terms or more. There is no significant differentiation in problem-solving
(F(5.:328=0.499, p>0.05), data- processing (F,326=1.362, p>0.05), and Self-Confidence (Fs,326=0.334,
p>0.05) subscales. There is a meaningful difference in terms of basic programming (Fs,328=13.908,
p<0.05). According to the Bonferroni test for basic programming, those who never use the block-based
programming tool are lower than those who use 1 term and below, 2 terms, 3 terms or more. In terms
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of CTSSP, self-efficacy was significantly higher for those who used block-based programming tools
for 1 term and below, 2 terms, 3 terms and more than those who had never used it (Fs328=8.529,
p<0.05).

Table 4 presents the results according to gender variable.

Table 4. T-Test Results of CTSSP according to gender variable.

Measurement Gender n X Sd df t p

Algorithm Design Competency Female 171 217 0.54
Mal 330 0.984 0.326

ale 161 211 057

Problem Solving Competency Female 171 2.42 0.35
Mal 330 1.725 0.086

ale 161 235  0.36

Data Processing Competency Female 171 231 0.46
Mal 330 0.542 0.588

ale 161 229  0.46

Basic Programming Competency Female 171 215 0.55
| 330 -0.766 0.444

Male 161 219 050

Self Confidence Competency Female 171 240 0.47
Mal 330 0.453 0.651

ale 161 238  0.46

Total CTSSP Female 171 230 033
330 0.999 0.318

Male 161 226  0.33

Table 4 presents the results of CTSSP and its sub-scales according to gender variable. T-test
results show there was no significant difference in gender variable (p>0.05). Table 5 presents the results
according to availability of computer at student’s disposal.

Table 5. T-Test results according ownership of a computer.

Measurement Computer X Sd df t p
ownership

) ) Yes 138 210 0.59

Algorithm Design Competency 330 -1.173 0.242
No 194 217 050
) Yes 138 242 0.36

Problem Solving Competency 330 1.381 0.168
No 194 237 035
) Yes 138 232 050

Data Processing Competency 330 0.729 0.467
No 194 228 042
) ) Yes 138 220 0.56

Basic Programming Competency 330 0.895 0.371
No 194 215 049
) Yes 138 245 043

Self Confidence Competency 330 2.085 0.038*
No 194 235 048
Yes 138 230 034

Total CTSSP 330 0.728 0.467
No 194 227 032

The results show there was no significant difference according to self-confidence sub-scale
(p>0.05). In terms of self-confidence scale, students with a computer have higher scores than those
who do not own a computer (t=2.085, p<0.05).
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CONCLUSION AND DISCUSSION

This research examined the self-efficiency perceptions of secondary school students of
computational thinking skills based on the variables of grade, block-based programming tool usage
time, gender, and computer ownership.

In 2018, the Problem Solving and Programming unit was added to the Information Technologies
and Software course by the Board of Education for 5" and 6" grades. The unit constitutes 50% of the
course (MoE, 2019a). This ratio is 44% for 7" and 8" grades (MoE, 2019b). As of the 2018-2019
academic year, these programs were fully implemented to equip students with computational thinking
skills. In the process of data collection, the curricula were applied for the first time. In the comparisons
made in terms of grade level, the measurements of the 6™ grade students according to the total scale
score of the CTSSP were significantly higher than the 5 and 8" grades. There are also differences for
other sub-scales. 8" grade student scores were lower than 5 and 6" grades according to the sub-scale
of designing algorithms; as for problem solving subscale, 8" grade students performed higher than 5"
and 6™ grades, and in terms of data processing and self-confidence sub-scale, 5" grade scores were
lower than 6™ and 8" grades. When basic programming sub-scale is considered, 6" grade students have
higher scores than 8" grade students. Contrary to these findings, there are conclusions that the CT skills
do not differ in terms of learning level (Atmatzidou & Demetriadis, 2016). The data was collected from
the students who took the first Information Technology and Software course. Therefore, it is not
possible to predict the possible causes of these differences. However, perceptions of self-efficacy
towards algorithm design and basic programming were higher in 5""and 6" grade students compared to
7" and 8™ grade students. The reason may be that, in the 5" grade, students master the basic knowledge
and comprehension level, whereas in the 6" grade, the basic knowledge and comprehension level
reaches a higher level. It is thought that data processing skills remain at a lower level in 5" grade,
because the focus is teaching more cognitive but less practical skills. On the other hand, in the 7™ and
8" grades, students develop problem solving skills. This may have caused higher self-efficacy
perceptions of 7" and 8" grade problem solving skills. In addition, there are various studies in the
literature that problem-solving skills affect self-confidence (Hair, 2003; Yenice, 2012). Therefore, self-
confidence perceptions of 7" and 8" grades may be higher than 5" and 6™ grades. In addition to the
class variable, it was thought that better comments could be made by examining the usage time of
Block-based programming tools.

The results of the CTSSP scale of the students differ in terms of block-based programming tool
usage time. Differences were identified according to sub-categories of Algorithm design and Basic
Programming measurements. Erdem (2018) found that, even though different teaching strategies were
used, self-efficacy perceptions of CT skills increased as a result of using block-based programming
tools. Oluk and Korkmaz (2016) found that Scratch, a block-based coding and application development
environment, increased students' BCT skills and that students with high skills in Scratch programming
had higher CT skills. Similarly, Oluk, Korkmaz and Oluk (2018) argued 5" grade students studying
with the block-based programming tool developed their CT skills more than the traditional method
learners. Resinovic (2015) states that using a humanoid robot and visual programming will increase
students' CT skills. In addition, Kalelioglu and Giilbahar (2014) stated that visual programming
activities do not have an impact on CT skills in 5" grade. However, Kalelioglu and Giilbahar (2014)
indicated that students liked programming and were eager to improve themselves. Similarly, Ataman-
Uslu, Mumcu and Egin (2018) found there was no increase in computational thinking skills as a result
of the teaching activity carried out with the use of block-based tools with 6th grade students. They
concluded that students produced positive affective statements about the process. The use of block-
based programming tools generally contributes positively to CT skills (Yiinkil, Durak & Cankaya,
2018). Studies show that using block-based tools does not contribute to CT skills; however, they reveal
that students think positively about using these tools.

Teachers state that there is no common education program before 2018, and it is one of the
difficulties experienced in coding education (Ceylan & Giindogdu, 2018). Before 2018, the teachers
who taught programming in information technologies class used different methods, and their views on
the success of the process were positive (Ozginar, Yecan & Tanyeri, 2016). In 2018, the Ministry of
National Education added a coding related unit to the curriculum of Elective Information Technologies
and Software course in the 57, 6™, 7t and 8" grades (MoE, 2019a; MoE, 2019b). Yet, duration of unit
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differentiated between 5", 6™ grades and 7",8"" grades. According to the findings obtained in this study,
students using block-based programming tools had significantly higher CTSSP measurements than
those who never used them. However, differentiation does not occur as the duration of use increases.
Therefore, it can be said that the regulation made by MoE (2019a; 2019b) eliminates a deficiency, and
it is sufficient to allocate one unit. In the literature, code teaching by using block-based programming
tools was found to be entertaining and instructive by primary school students (Tagci, 2019). Also,
research shows that teacher candidates’ attitudes towards using block-based programming tools are
positive, and they develop positive attitudes after using these tools (Arslan and Akgelik, 2019). In other
words, using block-based programming tools for a certain period of time has a positive effect on
students.

In this research, CTSSP of secondary school students and the sub-scales did not differ according
to gender. Similarly, Oluk and Korkmaz (2016) found the CT skills of fifth grade students did not
change according to gender. However, there are different studies indicating that gender plays a role on
CT skills. Kirmit, Déonmez and Cataltas (2018) evaluated the CT skills of 26 gifted female and 33 gifted
male secondary school students in terms of gender. Research shows that men are more successful in
terms of algorithmic, creative, critical thinking and cooperative learning; women were found to be more
successful in terms of problem-solving skills. In addition, in the research of Atmatzidou and
Demetriadis (2016) with 164 students in the 15-18 age range shows that CT skills were dependent on
gender and age. For this reason, it was thought that the sample group of the study was composed of
students with moderate CT skills. Moreover, the sample group consisted of students between the ages
of 11 and 15 who were considered to be effective in avoiding the effect of gender on CT.

The research showed that ease of access to computer did not play a role in CTSSP scores, but in
terms of the sub-scales, it was found to be effective only on the self-confidence scale. Similarly,
Saritepeci (2018) found that ease of access to technology does not affect CT. In terms of cooperation
subscale, there was a significant difference only among the students with very high and low ease of
access to technology. For other sub-scales, there was no significant difference. Therefore, in addition
to the possibility of access to the computer, other technological accesses, such as internet access, should
be examined. Unlike this study, Werner et al. (2012) found that students with better computer access
and better academic performance had higher CT skills. However, they found that frequency of computer
use had no effect on CT ability. This finding reveals computer access may be effective in developing
CT skills

The results of these studies reveal the effect of different variables on secondary school students'
perceptions of CT self-efficacy. For this reason, the effects of different variables on the perceptions of
CT self-efficacy should be investigated in future research. The variables such as location, occupational
and economic status of parents, and thinking styles can be analysed. The impact of Information
Technology and Software course curriculum on CT self-efficacy perceptions was introduced according
to grade level in this study. Future studies may investigate the impact of the new curriculum according
to grade level by working with teachers, collecting student opinions, and incorporating observation data.
In addition, data were not collected from 7™ grade students regarding their self-efficacy perceptions.
Since problem-solving skills are emphasized more in the 7" and 8" grade curriculum, these students
should be included in the sample of the following research.
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