KEFAD Cilt 20, Say1 3, Aralik, 2019

Ahi Evran Universitesi
Kirsehir Egitim Fakiiltesi Dergisi

KEFAD ISSN: 2147 - 1037

http://kefad.ahievran.edu.tr

Programlama Ogreniminde Gorsellestirmenin Etkisi: Alice*

Ebru Solmaz
Tolga Giiyer

DOI:10.29299/kefad.2019.20.03.011 Makale Bilgileri

Yiikleme:25/03/2019 Diizeltme:20/07/2019 Kabul: 10/10/2019

Ozet

Yillardir stiregelen bir problem olarak egitimcilerin ve arastirmacilarin karsisina ¢ikan programlama
derslerindeki yiiksek dersten kalma oranlari, arastirmacilari farkli ¢6ziim yollar1 iiretmeye yoneltmektedir.
Cesitli ¢alismalarda problemin sebeplerini ortadan kaldirmaya yonelik, web tabanli araglar, oyunlar, iki ve {i¢
boyutlu programlar, arayiiz yazilimlar1 gibi bir takim araglar gelistirildigi ve kullanildig1 goriilmektedir. Bu
araglarin birgogunun programlama ogretiminde gerekli olan becerilerin (soyut diisiinme, elestirel diisiinme,
algoritmik diisiinme, problem ¢6zme gibi) kazandirilmasimi kolaylastirmaya yonelik soyut kavramlari
somutlastirmaya yarayan gorsellestirme yazilimlari oldugu aciktir. Taninmis gorsellestirme araglarindan biri
Alice’dir. Alice, nesne yonelimli ve 3 boyutlu etkilesimli gorsel destekli bir programlama ortamidir. Bu ¢alismada;
programlamaya giris dersindeki diisiik basar1 oranlarindan hareketle 6grencilerin s6z konusu becerileri
gelistirmelerine yardimct olacak Alice ortammin PHP programlama dilinin 6gretimi igin kullanimi1
degerlendirilmistir. Deney ve kontrol gruplarmin olusturuldugu arastirmada deney grubunda Php programlama
dili Alice yardimu ile 6gretilirken, kontrol grubunda herhangi bir yardimcr arag kullanmadan 6gretim yapilmuistir.
Aragtirma; deney grubunda 20, kontrol grubunda 19 kisi olmak iizere toplam 39 lisans ogrencisi ile
gerceklestirilmistir. Stireg icinde ALICE ortaminin; 6grencilerin elestirel diistinme ve problem ¢dzme becerileri ile
iistbiligsel farkindalik diizeylerine etkisi incelenmis, arastirma sonucunda elde edilen verilerin analizi ile Alice
ortammin bu 3 degisken iizerinde anlamh bir fark yaratmadig1 ortaya cikmistir. Bulgular, benzer arastirma
sonuglart ile karsilastirilarak irdelenmis ve gelecek arastirmalar igin cesitli 6neriler verilmistir.
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Giris

Glintimiizde insanlar bilgisayar1 herhangi bir bilgiye ulasmak, alisveris yapmak ve fatura
O0demek gibi yalnizca temel diizeyde bilgisayar becerisi gerektiren isler i¢in degil; web sitesi
hazirlamak, belirli islemleri gergeklestiren uygulamalar gelistirmek gibi programlama bilgisi
gerektiren isler i¢in de kullanmaktadir. Bu durum bilgisayar kullanicilar1 arasinda programlama
konusuna olan ilgiyi arttirmis, insanlar herhangi bir programlama dilini 6grenmek icin 6zel kurslara
gitmeye baslamistir. Ayrica basta miihendislik gibi teknik alanlar olmak {izere pek ¢ok sektorde
calisabilmek i¢in programlama becerisine sahip olma gerekliligi programlama O6greniminin ve
Ogretiminin Onemini arttirmaktadir. Ornegin son yillarda programlamay:r Ogretmek icin
organizasyonlar ve kampanyalar diizenlendigi dikkat ¢ekmektedir. Bunlardan biri Kodlama Saati
(Hour of Code) kampanyasidir. Code.org tarafindan organize edilen, halka agik, kar amaci giitmeyen
bu kampanya, Bilgisayar Bilimleri Haftas: boyunca (3-9 Aralik) herkesin programlamanin temellerini
ogrenmesini amaclamaktadir. Code.org; 2013 yilinda piyasaya stiriilen, Bill Gates, Mark Zuckerberg
gibi taninmis kisiler ile Google, Apple gibi sirketlerin destekledigi bir platform olup, 6grencilerin
siiriikle-birak yontemiyle programlamayi dgrenmelerini saglamaktadir (Kalelioglu, 2015; Partovi ve

Sahami, 2013; Wilson, 2015).
Programlama Ogrenimi ve Yasanan Zorluklar

Arastirmacilar ilk programlama dilini 6grenmenin genellikle zor bir siire¢ oldugunu ifade
etmektedir (Shneiderman ve Mayer, 1979; Hansen ve Kristensen, 2008; Adan-Coello, Tobar, Faria,
Menezes ve Freitas, 2011). Bunun en biiylik nedeni programlamanin, Ogrenilmesinde ve
Ogretilmesinde ¢aba ve Ozel bir yaklasim gerektiren karmasik bir konu olmasi ile programlama
hakkinda bilgi edinmek ve edinilen bu bilgiyi gelistirmenin hayli karmasik bir siire¢ olmasidir
(Rogalski ve Samurcay, 1990; Gomes ve Mendes, 2007). Bir 6grenci, iyi bir programeci olmak igin,
programlama dillerinin s6z dizimini bilmenin 6tesinde bir seri beceri edinmek zorundadir. Bunlar;
cesitli biligsel aktiviteler, program tasarimu ile ilgili zihinsel betimlemeler, programi anlama, yazilan
programla ilgili degisiklik yapma ve hata ayiklama, kavramsal bilgileri yapilandirma ve basit
islemleri yapma (dongiiler, kosul ciimleleri gibi) gibi becerileri icermektedir. Bu beceriler; soyutlama,
soyut diisiinme, algoritmik diisiinme, problem ¢0zme, genelleme, transfer, {istbilis ve elestirel
diisiinme olarak da ifade edilmektedir (Rogalski ve Samurcay, 1990; Shaft, 1995; Bucci, Long ve
Weide, 2001; Futschek, 2006; Gomes ve Mendes, 2007, Gundurao, Manjunath ve Nachappa, 2010).
Birgok beceri gerektiren bu karmasik siirecten dolayi, programlama 6grenimi sirasinda dgrencilerin
cesitli zorluklar yasadig1 bilinmektedir (Winslow, 1996). Programlama 6gretimi boyunca 6grencilerin

yliz ylize geldigi zorluklar genellikle programlama becerilerini 6grenme ile iliskili derslerde ve direk
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bu becerilere bagl derslerde diisiik basar1 oranlarina ve dolayisiyla yiiksek kalma oranlarina sebep

olmaktadir (Sagisaka ve Watanabe, 2008; Adan-Coello ve digerleri, 2011).

Literatiirde programlama 6greniminde yasanilan problemleri ¢6zmeye yonelik, farkl yollarla
programlama 6grenimini desteklemesi hedeflenen bazi yaklasimlar ve araglar onerilmektedir (Gomes
ve Mendes, 2007). Ilgili calismalarda programlama &gretiminde kullarulan yaklagimlar su sekilde
siralanabilir; problem tabanh 6grenme (Kay ve digerleri, 2000), harmanlanmis 6grenme (Mohorovicic
ve Tijan, 2011; Zhao, Chis, Muntean ve Muntean, 2018), bilgisayar destekli 6grenme (Vihtonen,
Alaoutinen ve Kaarna, 2001), uzaktan egitim (Nascimento, Mendonga, Guerroro ve Figueiredo, 2010),
oyun tabanli 6grenme (Zhao ve digerleri, 2018). Ayn sekilde konu ile ilgili incelenen arastirmalarda
kullanilmis olan araglar ise; web tabanlh araglar (Wiki, Weblog, Web sitesi vb.) (Cervesato, 2008;
Karsten, Kaparti ve Roth, 2005; Radosevic, Orehovacki ve Lovrencic, 2009; Kosurkar, Zade, Tikas,
Prasad ve Sure, 2017), oyunlar (Doherty ve Kumar, 2009; Zapusek ve Rugelj, 2013; Ibrahim ve
digerleri, 2018), oyun motorlar1 (Hernandez ve digerleri, 2010), robotlar ve robotik (Lin ve Kuo, 2010;
Costa, Aparicio ve Cordeiro, 2012), iki boyutlu programlar (Maloney ve digerleri, 2004; Gallant ve
Mahmoud, 2008; Koélling, 2008; Ouahbi, 1., Kaddari, Darhmaoui, Elachqar ve Lahmine, 2015), iig
boyutlu programlar (Cooper, Dann ve Pausch, 2000a; Cooper ve digerleri, 2000b; Wang ve digerleri,
2009), araytiiz yazilimlar1 (Baldwin ve Kuljis, 2001), arttirilmis gerceklik ortamlar: (Dass, Kim, Ford,
Agarwal ve Chau, 2018) seklinde listelenebilir. Arastirmalarda araclarin kullaniminin pozitif sonuglari

rapor edilmis olmasina ragmen, bu araclarin hicbirinin genel bir kullanimi bulunmadig1 sdylenebilir.
Programlama Ogreniminde Gérsellestirme

Bilgisayar bilimindeki arastirmalar programlama Ogretiminde Ogrencilerin genellikle soyut
diisiinmeyi uygularken zorlandiklarini gostermektedir (Berge, Borge, Fjuk, Kaasboll ve Samuelsen,
2003; Bucci ve digerleri, 2001). Programlama Ogrenme siirecindeki problemler; 6grenciler daha
programlama &gretiminin ilk basinda iken, baska bir deyisle soyut program yapilarini 6grenirken ve
uygularken ya da somut problemleri ¢6zmek icin algoritma olustururken baslamaktadir (Gomes ve
Mendes, 2007). Ogrenciler bilgisayarmn bir program kodlarmi galistirirken gergekten ne yaptigini ve
bilgisayar hafizasinda es zamanli olarak ne oldugunu anlamakta zorlanmaktadir (Miyadera,
Kurasawa, Nakamura, Yonezawa ve Yokoyama, 2007). Bu problemleri ¢dzmek igin arastirmacilar
tarafindan cesitli gorsel programlama ortamlar1 gelistirilmistir. Bu araglar 6grencilere program
kodlarmi ve bir programin nasil ¢alistigini daha iyi anlamalar1 konusunda yardimci olmak igin
kullanilmaktadir (Tekdal, 2013). Ayni zamanda bu ortamlar grafiksel gosterimler (notation)
kullanarak ogrenenlerin program yazabilmelerini saglamaktadir (Ben—Ari, 2013). Programlamada

gorsel Ogeler kullanmak tamitilan yapilarin anlamlarinin  anlasimasii  saglamakta, kavram
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yanilgilarinin olusmasini Onlemekte; gorsellik, kesfedici 0grenme ve problem ¢ézme igin bir

geribildirim saglamaktadir (Brusilovsky, Kouchnirenko, Miller ve Tomek, 1994).

Alanyazinda karsimiza ¢ikan ilk gorsel programlama cevrelerinden birisi Agentsheetsdir (Repenning
ve Sumner, 1995) . Daha sonra akademik projeler tarafindan gelistirilen Greenfoot, Alice ve Scratch
gibi gorsellestirme araglari literatiire dahil olmustur. Bunlara ek olarak Jeroo (Sanders ve Dorn, 2003),
RAPTOR (Carlisle, Wilson, Humphries ve Hardfield, 2005), Jype (Helminen ve Malmi, 2010), cMinds
(Tsalapatas, Heidmann, Alimisi ve Houstis, 2012) gibi farkli gorsel programlama cevrelerinin

kullanildig: arastirmalar da yer almaktadir.

Bu araglar arasinda 3 boyutlu bir ortam sunmasi 6zelligi ile dikkat ceken Alice yaziliminin, 6zellikle
temel programlama derslerindeki etkisini arastiran onceki ¢alismalarda (Cliburn, 2008; Moskal, Lurie,
Cooper, 2004; Wang ve digerleri, 2009) ortamin kullanildig1 derslerde 6grencilerin oldukga pozitif
tecriibelere sahibi olduklar1 ve bu deneyimlerin programlamaya olan ilgilerini arttirdig1 bulunmustur.
Ayrica ogrencilerin Alice programinin kullanilmasiyla programlama becerileri ile ilgili giivenlerinin
arttig1 (Cooper ve digerleri, 2003; Howard, Evans, Courte ve Bishop-Clark, 2006), temel programlama
kavramlarimi anladiklari, algoritmalar ve Alice hikayeleri arasindaki iliskiyi kavradiklari, eglendikleri
ortaya ¢ikmistir (Howard ve digerleri, 2006). Moskal ve digerleri (2004) tarafindan yapilan ¢alismada
Bilgisayar Bilimleri 1 (CS1) dersinde elde edilen veriler genel olarak Alice programinin 6grencilerin
performansini gelistirdigini gostermistir. Ol¢me araclarindan elde edilen veriler ogrencilerin CS1
dersindeki performanslarini, bilgisayar bilimi ile ilgili akilda kalicihgr ve Ogrencilerin bilgisayar
bilimine yonelik tutumlarmi gelistirmek konusunda Alice ortaminin dersin etkililigini destekledigini
belirtmektedir. Benzer sekilde Price (2003) tarafindan yapilan g¢alismada CS1 dersinde Alice
programinin kullanilmasinin nesneleri ve smiflar1 tanimlama ve kullanma konusunda 0Ogrenci
performansini anlamli bir sekilde etkiledigi belirtilmistir. Cooper ve digerleri (2000a, 2000b)
tarafindan yapilan iki calismada ise gozlem yoluyla elde edilen veriler sonucunda 6grencilerin Alice
programindaki nesneleri rahatca kullanabildikleri ve nesnelere metotlar1 rahatlikla uyguladiklar
gozlenmistir. Gozlem sonuglarina gore oOgrenciler yazdiklart programin nasil ¢alistigini hemen
izleyebilmekte, = programlarinda yanlis giden noktalar1 gorebilmekte ve kolaylikla hatalar
bulabilmekte ve onlar1 diizeltebilmektedir. Ayrica Ogrencilerin Alice’yi eglenceli bulduklari, iig
boyutlu canlandirilmis diinyalar yaratmay: sevdikleri, programda beklenenden daha ¢ok zaman
gecirdikleri gozlenmigtir. Wang ve digerleri (2009) ise Alice programi ve C++ programlama dilini
karsilastirmis, 6grencilerin Ozellikle tekrar yapilarinda (for yapist gibi) C++ programlama dilinde
zorlandig1 ve sikildigr goriilmiis, 6grenciler alice programini dgrenmenin C++ programlama dilini
ogrenmekten daha kolay oldugunu, Alice kullanmanin C++ dilini 6grenmeyi kolaylastirdigini,

Ogrenirken eglendiklerini ve zevk aldiklarini ifade etmislerdir. Calismada Alice grubunun anlaml: bir
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sekilde daha iyi 6grendigi ve Alice programimin Ogrencilerin temel programlama kavramlarim

anlamalarini kolaylastirmak konusunda daha etkili goriindiigii ortaya ¢ikmustr.

Bu arastirmada iiniversite diizeyindeki programlamaya giris dersinde ders tekrari yasayan &grenci
sayisinin yiiksek olmasindan yola ¢ikilarak 6grencilerin programlama 6grenimi sirasinda yasadiklar:
problemlere yonelik bir ¢o6ziim yolu bulmak istenmistir. Bu problemlerin en 6nemlilerinden biri
ogrencilerin soyut kavramlar somutlastiramamalaridir. Bu sebeple 6grencilerin temel programlama
kavramlarii somutlastirmalarini saglayacak gorsel bir ortamin yardimei arag olarak Alice yaziliminin
kullanilmas1 planlanmistir. Alice yazilimini konu edinen ¢alismalar incelendiginde arastirmalarin
ozellikle Ogrenci performans: (basari), kalicilik gibi degiskenlere odaklandigr ve ogrencilerin
goriiglerinin alindig1 nitel c¢alismalarin  yogunlukta oldugu goriilmektedir. Ancak ortamin;
programlama becerisini etkileyen ve cesitli 6l¢lim araglar1 ile Olgiilebilen beceriler olan elestirel
diisiinme, problem ¢dzme ve iistbiligsel farkindalik becerilerine etkisinin incelendigi nicel ¢alismalarin
¢ok az sayida oldugu goriilmektedir. Bununla birlikte Cooper, Dann ve Pausch (2000b) yapmis
olduklar1 calismada Alice ortaminin algoritmik diisiinme ve problem ¢6zme becerileri gibi
yeterlilikleri destekledigini ifade etmektedir. Bu sebeple Alice ortaminin kullanilmasiin 6grencilerin
bu becerileri gelistirme ile ilgili problemlerini gidermek i¢in katk: saglayabilecegi ve olumlu sonuglar
elde edilebilecegi diistiniilmiistiir. Bu sebeple bu arastirma ile Programlamaya Giris dersinde
yardimct ara¢ olarak Alice ortami kullaniminin, &grencilerin programlama o6grenimlerindeki
performanslarini etkileyen ve programlama becerisi igin gerekli olan elestirel diisiinme ve problem

¢ozme becerileri ile iistbilissel farkindalik diizeyi {izerinde etkisini incelemek amaglanmaistir.
Yontem

Nicel bir arastirma olarak tasarlanan c¢alismada yar: deneysel desenlerden Ontest-sontest kontrol
gruplu desen kullanilmistir. Deney ve kontrol grubu o6grencilerin gruplara rastgele atanmas: ile

olusturulmustur.
Katilimcilar

Arastirma bir devlet {iiniversitesinde Egitim Fakiiltesi Bilgisayar ve Ogretim Teknolojileri
Ogretmenligi 2.sinif 6grencilerinden olusan 39 kisi ile gergeklestirilmistir. Deney ve kontrol grubu
olarak iki subeye ayrilan dgrencilerden daha once programlama dersi alan ve dersi alttan alanlar
¢alisma grubuna dahil edilmemistir. Kontrol grubunda 8 erkek, 11 kiz olmak tizere toplam 19 6grenci,

deney gurubunda 7 erkek, 13 kiz olmak iizere toplam 20 6grenci bulunmaktadir.
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Ogretim Materyali

Arastirma igin kullanilacak olan gorsellestirme aracini belirlemek i¢in programlamaya giris dersinin
sonraki programlama derslerine de temel olusturdugu goz oniinde tutularak, dersin belirlenmis olan
kazanimlarma uygun olacak bir ortama karar verebilmek amaciyla oncelikle ¢alismalarda adi gegen
ve kullanimi miimkiin olan gorsellestirme araglari secilmistir. Kurulum ve kullanim kolaylig:
agisindan en uygun araclarin Scracth ve Alice oldugu goriilmiistiir. Ancak ortam se¢iminde 6grenen
Ozellikleri de 6nemli bir unsurdur. Bu baglamda Scracth; alanda kullanim orani yiiksek ve taninmis
bir ortam olmasina ragmen 8-16 yas arasindaki kullanicilar igin, Alice ise daha biiyiik yastaki
kullanicilar igin tasarlanmistir (Maloney, Resnick, Rusk, Silverman ve Eastmond, 2010). Bu sebeple

Alice ortaminin hedef kitle i¢cin daha uygun oldugu belirlenmistir.

Nesne yonelimli ve 3 boyutlu etkilesimli gorsel destekli bir programlama ortami olan Alice yazilimi
Carnegie Mellon Universitesinde Randy Rausch’un y&netiminde bir aragtirma grubu tarafindan 3
boyutlu ortamlar olusturmak amaciyla gelistirilmistir. Yazilim kullanicilarin sanal diinyalar
yaratmasini ve bu diinyalar i¢cinde nesneleri canlandirmasin saglamaktadir (Wang ve digerleri, 2009).
Dili Ingilizce olan yazihm www.alice.org sitesinden iicretsiz indirilebilmekte ve popiiler isletim
sistemleri igin siirtimleri bulunmaktadir. Orijinal hali Python programlama dili tizerine kurulmus olsa
da program su an tamamen Java tabanli olarak calismaktadir. Kullanicilar Java ya da Python
programlama dillerini 6grenmeden kolaylikla Alice ortaminda program yazabilmektedir (Cooper,

Dann ve Pausch, 2003).
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Resim 1. Alice ortamu arayiizii

Alice ortamu kullanicilara basit komutlar yazarak nesnelerin 6zelliklerini ve hareketlerini kontrol
edebilme (Cooper ve digerleri, 2000b; Wang ve digerleri, 2009), programlarinin nasil ¢alistigini aninda
gorebilme ve program kodlar: ile animasyon hareketleri arasinda iligski kurabilme imkan1 vermektedir
(Cooper ve digerleri, 2000b). Scratch gibi siiriikle —birak 6zelligine sahip bir araytiize sahip olan Alice
ortami bu Ozelligi ile s6z dizimi hatalarin1 engellemekte, boylece 6grenci kod ayiklamaktansa
programlama kavramlarina odaklanmaktadir (Cliburn, 2008). Boylece 6grenciler program iginde var
oldugu varsayilan nesneleri hayal etmek ve ayrica bilgisayar disindaki olaylar ile bilgisayar igindeki
nesneler arasindaki iliskiyi diisiinmek zorunda kalmamaktadir (Berge ve digerleri, 2003). Ayrica Alice
ortaminda Ogrencilerin farkli programlama dili yapilarinin (fonksiyonlar, dongiiler, olaylar vb.)
islevlerini canlandirilmis bir sekilde gorerek programlama dilinin komutlarni anlamalarinin
kolaylastig1, ortamin 6grencilerin ilgi ve katilimlarinin siirdiiriilmesini de sagladigi belirtilmektedir

(Cooper ve digerleri, 2000b; Wang ve digerleri, 2009).
Uygulama Siireci

Calismanin uygulama siireci 2013-2014 Egitim—ogretim Yili Giliz doneminde, Programlama Dilleri-1
dersinde, her gruba haftada beger ders saati olmak iizere 7 hafta devam etmistir. Programlamaya Giris

dersi olan bu derste PHP programlama dili uygulamali olarak laboratuvar ortaminda verilmektedir.
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Uygulama stirecinde islenecek konular en az 5 yildir programlama dersi veren Programlama Dilleri-1
dersinden sorumlu 6gretim elemanlarinin goriisleri alinarak ve programlama o6gretimi ile ilgili ders

kitaplar1 incelenerek belirlenmis ve asagida Tablo 1’de gosterilmistir;

Tablo 1. Uygulama siiresinde her hafta islenen konu bashklar:

Haftalar Konu Bagliklar1
Veri tiirleri
1 e String tabanl tiirler

e Sayisal tiirler
Degiskenler ve Sabitler

2 e Degiskenler
e Sabitler
Operatorler

e Aritmetik operatorler
¢ String operatorleri

3 i} o
e Deger atama operatorleri
e Karsilastirma Operatorleri
e Mantiksal Operatdrler
Akis Kontrol Deyimleri
e Kosullu Ifadeler
olf
4 olf/Else
olIf/Elseif/Flse
oSwitch/Case
Akis Kontrol Deyimleri
e Dongiiler
oSayach Dongtiler
5 * For Dongitisii
= Foreach Dongilisii
oKosullu Déngiiler
=  While Dongiisii
* Do...While Dongiisii
Diziler
6 e Tek boyutlu diziler
e Cok boyutlu diziler
Fonksiyonlar

e Kaullanic1 Tanimh Fonksiyonlar-
7 o Parametresiz fonksiyonlar
o Parametreli fonksiyonlar
e Dahili (igsel) Fonksiyonlar

Uygulama siirecinde 6gretim tasarimi igin Gagne’nin 9 asamali modeli kullanilmigtir. Modeli
olusturan; dikkat cekme, hedeflerden haberdar etme, Onbilgileri hatirlatma, materyali sunma,
rehberlik etme, performansi ortaya c¢ikarma, geribildirim saglama, performansi degerlendirme,
kalicilig1 ve performansi arttirma basamaklari; Gagne’ye gore, 6grenme siirecindeki igsel olaylar igin

disaridan destek saglamanin potansiyel bir yolu olarak diisiiniilmelidir (Reigeluth, 1987). Ayrica
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modeldeki asamalar bir derste ya da miifredatta segilen Ogretime gore farkli sekillerde

diizenlenebilmektedir (Driscoll, 1994).

Bu model ile Gagne (1985), birbiri {istiine insa edilen bir 6grenme hiyerarsisi tanimlamistir. Ona gore,
O0grenme entelektiiel beceriler gerektirmekte, diisiik seviyedeki beceriler {ist seviyedeki becerilere alt
yapt hazirlamaktadir. Ayrica belirli bir beceriyi 6gretmek icin, 6n beceriler tanimlanmali ve
Ogrencilerin onlara sahip oldugundan emin olunmalidir. Bu calismada da birbiri iizerine eklenen,
basit becerilerden karmasik becerilere dogru giden bir beceri olan programlama becerisi kazandirmak
amaglanmaktadir. Ayrica Sendag ve Bager (2013), Gagne'nin 6gretim teorisini giris diizeyindeki
bilgilerin verilmesinde yararlanilabilecek bir yontem olarak ifade etmistir. Bu ¢alisma giris dersi
niteliginde olan Programlama Dilleri- I dersinde yapilmakta ve c¢alismanin amaci Alice ortaminin
temel programlama kavramlarini kavrama iizerindeki etkisini ortaya koymaktir. Bu sebeple derste
hedeflenen bilgi ve becerilerin kazandirilmas: i¢in uygulama siirecinde 0gretim tasarimi bu model
temel alinarak planlanmis ve gerceklestirilmistir. Her hafta uygulanacak 6gretim, modelin her bir

basamag1 goz oniinde bulundurularak ayrintili bir sekilde diizenlenmistir.

Ders igeriginin 6gretimi sirasinda deney grubunda yardimci arag olarak Alice programi kullanilirken,
kontrol grubunda herhangi bir yardimc ara¢ kullanmadan PHP programlama dili 6gretilmistir.
Deney grubunda her haftanin konusu oncelikle Alice programai iizerinden gosterilmis, dersin ilk yaris
Alice programui iizerinde uygulama yapilarak degerlendirilmistir. Dersin ikinci yarisinda ise, Alice
programi iizerinden &grenilen bilgiler PHP programlama dilinde tekrar edilmis, 6grencilerin Alice
programinda 6grendiklerini PHP programlama diline transfer etmeleri istenmistir. Bu esnada Alice ve
Php programlama dili arasinda kodlarda ya da gosterimlerde var olan farkliliklar konusunda
ogrenciler bilgilendirilmistir. Ders siiresince Ogrencilere uygulamalar yaptirilmis, 6grencilerden

haftanin konusu ile ilgili basit program parcalar1 olusturmalari istenmistir.

Kontrol grubunda ise, dersin ilk yarisinda ilgili haftanin konusuna ait temel kavram ya da kavramlar
Ogretim elemani tarafindan, herhangi bir yardima ara¢ kullanmadan, Not defteri {izerinde dogrudan
Php programlama dili kullarularak yazilan program parcalari ile tanitilmis, dersin ikinci yarisinda
ogrencilerin konu ile ilgili farkli uygulamalar yaparak Ogrenilen kavram ya da kavramlar

uygulamalar1 ve pekistirmeleri saglanmistir. Uygulama stireci Tablo 2’de gosterilmektedir.
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Tablo 2. Uygulama siireci

On test Islem Son test
Elestirel Diisiinme Elestirel Diigiinme
Deney Grubu Egilimi Olcegi Alice + Php Egilimi Olcegi
Problem C6zme Problem Cozme
Envanteri Envanteri
Kontrol Grubu Ustbilissel Farkindalik Php Ustbilissel Farkindalik
Envanteri Envanteri

Deney grubundaki Ogrenciler temel kavramlar1 Alice programinda O6grenmis, daha sonra Alice
programinda Ogrenilen kavram ya da kavramlarin tekrar anlatilmasina gerek kalmadan Php
programlama dilinde uygulamalara gecilmistir. Kontrol grubunda ise dersin ilk yarisi temel
kavramlara ayrilmus, dersin ikinci yaris1 uygulamalar yapilmistir. Bu sebeple deney grubunda dersler
iki ayr1 yazilim iizerinden islense de bir zaman kayb1 olmamus, iki grupta da her hafta ayri konular
islenmistir. Ayrica her hafta islenen konu ya da konular ve ders siirecinde yapilan etkinlikler her iki

grupta da ayrudir. Boylece gruplar arasindaki esitlik saglanmistir.
Veri Toplama Araclar

Arastirmada elestirel diisiinme becerisini dlgmek i¢in 1990 yilinda Amerikan Felsefe Dernegi'nin
diizenledigi Delphi projesi sonucunda gelistirilen ve Kokdemir (2003) tarafindan Tiirk¢e'ye uyarlanan
51 maddelik California Elestirel Diisiinme Egilimi Olgegi kullanilmistir. Olgegin Cronbach alfa ic
tutarlilik katsayis1 0,88, 6lgegin agikladig1 toplam varyans ise % 36,13"tiir (Kokdemir, 2003).

Problem ¢dzme becerisi degiskeni i¢cin Heppner ve Peterson (1982) tarafindan gelistirilen, Sahin, Sahin
ve Heppner (1993) tarafindan Tiirk¢e'ye uyarlanan 35 maddelik Problem Co6zme Envanteri
kullanilmugtir. Olgegin i¢ tutarlilik katsayusi ,88, giivenilirlik katsayisi ,81 olarak bulunmustur (Sahin,
Sahin ve Heppner, 1993).

Ustbiligsel farkindalik degiskeni icin ise Schraw ve Dennison (1994) tarafindan gelistirilen ve Akin,
Abact ve Cetin (2007) tarafindan uyarlanan 52 maddelik Ustbilissel Farkindalik Envanteri
kullanilmistir. Olgegin i¢ tutarlilik katsayisi ,95, giivenilirlik katsayis1 ,95 olarak bulunmustur (Akin,
Abac1 ve Cetin, 2007).

Veri Toplama

7 hafta siiren uygulama siirecinin basinda Ogrencilerin elestirel diisiinme, problem ¢6zme ve
ustbiligsel farkindalik diizeylerini belirlemek igin &grencilerin 3 veri toplama aracini doldurmalari
saglanmigtir. 7 hafta boyunca programlamanin temel kavramlar ile ilgili 6gretim siirecinde
Ogrencilerin ilgili 3 beceriyi kullanmalarini gerektiren uygulamalar yapildiktan sonra siirecin sonunda

aymn veri toplama araglar1 yeniden 6grencilere uygulanmuistir.
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Veri Analizi

Yapilan uygulama sonunda elde edilen nicel verilerin analizi SPSS paket programi ile

gerceklestirilmis, analizlerin anlamlilik diizeyi ,05 olarak kabul edilmistir.

Borg ve Gall (1979; aktaran Cohen, Manion ve Morrison, 2007) deneysel arastirmalarda orneklem
biiyiikliigiintin 15’den az olmamas: gerektigini sdylemektedir. Benzer sekilde Biiyiikoztiirk (2008),
literatiirde arastirmada kullanilan alt gruplarin her birinin biiyiikliigiiniin 15 ve daha yiiksek oldugu
durumlarda parametrik testlerin kullanilmasmin analizde hesaplanacak p anlamlilik diizeyinde
Oonemli bir sapmaya yol agmadigini belirten incelemelerin bulundugunu ifade etmektedir. Ancak
parametrik testlerin kullanilabilmesi icin verilerin normal dagilim gostermesi gerektigi igin oncelikle
elestirel diistinme egilimi, problem ¢dzme becerileri ve {istbiligsel farkindalik diizeyleri puanlarinin
normal dagilim gosterip gostermedigini belirlemek igin Kolmogorov-Smirnov Testi uygulanmistir

(Tablo 3).

Tablo 3. Arastirma verilerinin dagilim degerleri

N P
Elestirel Diisiinme Egilimi Ontest Puanlar: Deney 20 ,20
Kontrol 19 ,20
Elestirel Diisiinme Egilimi Sontest Puanlar: Deney 20 ,20
Kontrol 19 ,20
Problem C6zme Becerileri Ontest Puanlar Deney 20 ,20
Kontrol 19 ,173
Problem C6zme Becerileri Sontest Puanlar1 Deney 20 171
Kontrol 19 ,20
Ustbiligsel Farkindalik Ontest Puanlari Deney 20 ,20
Kontrol 19 ,20
Ustbiligsel Farkindalik Sontest Puanlart Deney 20 ,20
Kontrol 19 ,20

Degiskenlere ait verilerin anlamlilik degerleri (p) .05 anlamlilik diizeyinden biiyiik oldugu icin
verilerin normal dagilim gosterdigi goriilmektedir. Buna gore deney ve kontrol gruplarinin soz
konusu 3 degiskene iliskin puanlari arasinda anlamli fark olup olmadigini belirlemek amaciyla iki
faktorlii varyans analizi (ANOVA) kullanilmasi kararlagtirilmistir. Iki faktorlii Anova aragtirmacilarin
sadece her bagimsiz degiskenin etkisini degil ayni zamanda iki bagimsiz degiskenin birbirleri
tizerindeki etkilesim etkilerini de incelemektedir (Cohen, Manion ve Morrison, 2007). Bu arastirmada
da deney ve kontrol gruplarindan elde edilen veriler karsilagtirilmakta, bu sebeple yalnizca grup ici

degil, gruplar arasi etkiler de nem kazanmaktadir.
Bulgular

Elestirel Diisiinme Becerisi Puanlarina Ait Bulgular
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Ogrencilerin deney oncesi ve sonrasindaki elestirel diisiinme egilimi puanlari arasinda anlamli bir
farkliik olup olmadigini belirlemek icin uygulanan iki faktorliit ANOVA sonuglari Tablo 4’te

verilmigtir.

Tablo 4. Elestirel diisiinme egilimi dlcegi ontest-sontest puanlarinin ANOVA sonuglart

Varyansin Kaynagi KT sd KO F p
Deneklerarasi 24521,75 38

Grup (Deney/Kontrol) 564,825 1 564,825 0,872 ,356
Hata 23956,925 37 647,484

Deneklerigi 9925,952 39

Olciim (Ontest-Sontest) 654,867 1 654,867 2,676 110
Grup*Olciim 214,847 214,847 0,878 ,355
Hata 9056,238 37 244,763

Toplam 34447,702 77

Tablo 4’e gore deney ve kontrol grubundaki 6grencilerin elestirel diisiinme egilimlerinin deney
oncesinden sonrasina anlamli farklilik gostermedigi, yani Alice ortami kullaniminin elestirel diisiinme
egilimi tizerinde anlamli bir etki yaratmadigi bulunmustur, F(1,37)=,878, p>0,05. Ayrica elde edilen
bulgular deney ve kontrol gruplarinin elestirel diisiinme egilimi puanlar1 arasinda ve ontest-sontest
sonuglar1 arasinda da anlamli bir fark olmadigini gostermektedir. Bu durum Alice ortaminm
kullanarak yapilan programlama ogretimi ile Alice ortamimi kullanilmadan yapilan programlama

Ogretiminin elestirel diisiinme egilimi iizerinde benzer etkileri oldugunu gostermektedir.
Problem Cozme Becerisi Puanlarina Ait Bulgular

Ogrencilerin problem ¢dzme envanteri puanlarinda deney oOncesi ve sonrasinda gozlenen
degismelerin anlamli bir farklilik gosterip gostermedigine iliskin iki faktorlit ANOVA sonuglar1 Tablo

3’te verilmigtir.

Tablo 5. Problem ¢izme 6lgedi ontest-sontest puanlarinin ANOVA sonuglar

Varyansin Kaynagi KT S&d KO F P

Deneklerarasi 14254,949 38
Grup (Deney/Kontrol) 110,286 1 110,286 ,289 ,594
Hata 14114,663 37 381,477

Deneklerigi 3654,527 39
Olciim (Ontest-Sontest) 574,912 1 574,912 ,057 ,012
Grup*élgﬁm 65,373 1 65,373 ,802 ,376
Hata 3014,242 37 81,466

Toplam 17909,476 77

Tablo 5 incelendiginde deney ve kontrol grubundaki dgrencilerin problem ¢dzme becerilerinin deney
oncesinden sonrasina anlamh farklilik gostermedigi, yani Alice ortami kullanimmin problem ¢6zme
becerileri iizerinde anlamli bir etki yaratmadigi bulunmustur, F(1,37)= ,802, p>0,05. Ayrica analiz

bulgularina gore deney ve kontrol gruplariin problem ¢6zme beceri puanlar1 arasinda ve gruplarin
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Ontest-sontest puanlari arasinda da anlamli bir farklilik ortaya ¢ikmamigtir. Sonug olarak
programlama ogreniminde Alice ortaminin kullanilmasi ile Alice ortaminin kullanmilmamasinin

problem ¢dzme becerileri tizerinde farkl etkilerinin olmadig1 sdylenebilir.
Ustbiligsel Farkindalik Diizeyi Puanlarina Ait Bulgular

Ogrencilerin deney 6ncesinde ve sonrasinda gozlenen {ist biligsel farkindalik envanteri puanlari
arasinda anlaml bir farklilik bulup bulunmadigini belirlemek amaciyla yapilan iki faktorlit ANOVA

sonuglari Tablo 6’da verilmistir.

Tablo 6. Ustbilissel farkindalik dlcegi ontest-sontest puanlarimin ANOVA sonuglart

Varyansin Kaynagi KT Sd KO F p

Deneklerarasi 49254718 38
Grup (Deney/Kontrol) 82,632 1 82,632 0,062 ,804
Hata 49172,086 37 1328,975

Deneklerici 4892,37 39
Ol¢iim (Ontest-Sontest) 280,421 1 280,421 2,335,135
Grup*Olgiim 168,832 1 168,832 1,406 ,243
Hata 4443,117 37 120,084

Toplam 54147,088 77

Tablo 6’ya gore deney ve kontrol grubundaki 6grencilerin iist biligsel farkindalik diizeylerinin deney
oncesinden sonrasina anlaml farklilik gostermedigi, yani Alice ortami kullaniminin iist bilissel
farkindalik diizeyi tizerinde anlaml bir etki yaratmadig1 bulunmustur, F(1,37)=1,406, p>0,05. Ayni
sekilde arastirma bulgular1 degerlendirildiginde deney ve kontrol gruplarinin iistbilissel farkindalik
diizey puanlar: arasinda ve gruplarin Ontest-sontest puanlar1 arasinda da anlamli bir fark olmadig:
goriilmektedir. Bu sonuglar Alice ortami kullanarak programlama ogrenimi ile bu programu
kullanmadan yapilan programlama ogreniminin st bilissel farkindalik diizeyi iizerinde benzer

etkilere sahip oldugunu ortaya koymaktadir.
Tartisma, Sonug ve Oneriler

Alice 3 boyutlu gorsel yazilim ortaminin Programlamaya Giris Dersi'ndeki etkisinin arastirildig:
arastirmanin verilerinden alinan sonuglar ortamin elestirel diisiinme, problem ¢6zme ve iist biligsel
farkindalik degiskenleri {izerinde anlamli bir etkisi olmadigini gostermistir. Alice ortaminin bu
degiskenler iizerindeki etkisinin incelendigi arastirma sayis1 ¢ok smirli oldugu igin elde edilen
bulgular, benzer ortamlarla ya da programlama dilleriyle yapilan arastirma sonugclar: ile

karsilastirilmistir.

Elestirel diistinme becerisi ele alindiginda bu degiskeni konu edinen bir ¢alisma ortaya koyan Grant
(2003) calismasinda geleneksel (prosediir tabanli) programlama dersi ile nesne tabanli programlama

dersindeki 6grencilerin elestirel diisiinme egilimi puanlarmi karsilastirmis, hem iki gurubun puanlar:
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arasinda, hem de Ontest ve sontest puanlari arasinda anlamli bir fark bulunmadigini ifade etmistir.
Bizim ¢alismamizda da prosediir yonelimli bir programlama dili olan PHP 6greniminin bir grupta
geleneksel yolla, diger grupta nesne yonelimli bir ortam olan Alice yardimi ile gergeklestirildigi
diistintildiigiinde Grant (2003) tarafindan yapilan ¢alisma ile bizim arastirmamizin paralel sonuglar
drettigi goriilmektedir. Prosediir temelli programlama ile nesne tabanli programlamanin elestirel
diisiinme egilimine etkileri arasinda anlamli bir fark bulunmazken, nesne tabanli bir ortam olan Alice
kullaniminin da elestirel diisiinme egilimi tizerinde anlamli bir fark yaratmamasi kullanilan ortamin

ve dilin tiiriiniin elestirel diisiinmeye etkisinin olmadig1 gibi bir yorum yapilmasina izin verebilir.

Aragtirmanin diger bir degiskeni olan problem ¢6zme becerisi ile ilgili yapilan ¢alismalar
incelendiginde sonuglarin benzer olmadig goriilmektedir. Klassen (2006) calismasinda zayif
mantiksal diisiinme becerilerine sahip 6grencilerin Alice ortamini kullanarak genel problem ¢6zme
becerilerini gelistiremediklerini rapor etmektedir. Bu calismada da Ogrencilerin problem ¢6zme
becerilerinin gelismemesinin sebebi zayif mantiksal diisiinme becerilerine sahip olmalar1 olabilecegi
diisiintilebilir. Carlisle ve digerleri (2005) ise calismalarinda gelistirdikleri gorsel programlama ortami
ile programlama 6gretmenin, problem ¢6zme becerilerini daha geleneksel ve gorsel olmayan dillerde
programlama Ogretmekten daha iyi gelistirdigini ifade etmektedir. Tsalapatas ve digerleri (2012)
tarafindan yapilan ¢alismada ise oyun tabanli gorsel programlama egitimi veren ve gorsel bir
Ogrenme cevresi olan cMinds isimli ortamin problem ¢dzme kapasitesini arttirdig belirtilmektedir.
Aragtirmalarda iki gorsel programlama ortaminin problem ¢dzme becerisi {izerinde olumlu etkisi
ortaya koyulmusken, Alice ortaminin bu degisken {izerinde anlamli bir fark yaratmamis olmasi

ortamin tasarim Ozelliklerinden kaynaklaniyor olabilir.

Ustbiligsel farkindalik degiskeni ile ilgili arastirmalar arastirildiginda bu degisken ile ilgili ¢cok sayida
calismanin bulunmadig1 dikkat ¢ekmektedir. Kiser (1989) tarafindan yapilan arastirmada problem
¢ozme igeriklerinin bulundugu logo &gretimi ile sadece logo &gretiminin Ogrencilerin istbiligsel
becerilerini arttirmadig1 goriilmiistiir. Bu durum, programlama egitiminde uygulanan yontem ya da
secilen dil veya araglarin, o6grencilerin {istbilissel becerileri iizerinde herhangi bir etki yaratmadig:

seklinde yorumlanabilir.

Sonug olarak elestirel diisiinme ve iistbilissel farkindalik degiskenleri iizerinde gorsellestirme
uygulamalarinin etkili olmadi81, problem ¢ozme becerisi iizerinde etkinin ise genel olarak ortama
gore farkhilik gosterdigi, Ozelde ise Alice ortammin bu degisken iizerinde etki yaratmadig:

sOylenebilir.

Yukarida agiklanan sonuglar temelinde gelecek arastirmalara 1s1k tutacak bazi arastirma ve uygulama

onerilerinden bahsedilebilir. Ozellikle elestirel diisiinme ve iistbilissel farkindalik degiskenlerinin ele
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alindig1 calisma sayisinin azligr dolayisiyla, bu arastirmaya benzer arastirmalarin yapilmasi, elde
edilen sonuglarin desteklenmesi ya da aksinin kanitlanmasini saglayarak genellenebilir sonuglar elde
edilmesini saglayabilir. Ayrica bu ¢calismada Alice ortamindan PHP programlama dilinin 6gretimi i¢in
yararlanilmis ve uygulama sirasinda her ders, Alice ile PHP art arda kullamilmistir. S6z konusu ders
sonraki donemlerdeki bazi derslere temel olusturdugu ve takip edilmesi gereken bir miifredat oldugu
i¢cin dersin siiresinde ve yapisinda herhangi bir degisiklik yapilamamistir. Bu durum bir sinirlilik
olarak ele alinmistir. Cliburn (2008) ¢alismasinda, 6grenciler aym derste Alice ortamini ve baska bir
dili 6grendigi zaman, dersin hedefinin 6grenciler icin belirsiz olabilecegini ifade etmektedir. Bu
olasiliktan hareketle ve arastirmanin smirhilifi kapsaminda gelecek ¢alismalarda, ortamin kullanim
sekli degistirilerek, bazi arastirmalarda goriildiigii gibi (Klassen, 2006; Zaccone, Cooper ve Dann,
2003), bir donemlik ya da birkag haftalik bir hazirlik dersi agilabilir ve bu hazirlik dersi kapsaminda
Alice ortamu ile programlamanin temel kavramlar1 dgretilebilir. Sonrasinda Alice ortaminin mevcut
programlamaya giris dersinin konusu olan programlama dilini 6grenmeye yonelik etkisi ya da
katkisinin incelendigi arastirmalar tasarlanabilir. Boylece iki farkli dil yapisinin art arda 6grenilmesi

sebebiyle 6grencilerin yasadig1 olumsuz durum engellenmis olacaktir.

Arastirmanin smirliliklarindan birisi de dersin igeriginde yer alan programlama dilinin PHP
olmasidir. Miifredat ile ilgili bir degisiklik yapilamadig i¢in calismada PHP programlama dilinin
Ogretimi gerceklestirilmistir. PHP prosediirel bir programlama dilidir. Ancak Alice nesne tabanli bir
ortam sunmaktadir. Price (2003) ile Moskal ve digerleri (2004) tarafindan yapilan ¢alismalarda Alice
ortaminin nesne yonelimli programlama dillerinin 6greniminde etkili olduguna dair sonuglarin
alinmis olmasi bu ¢alismada anlamli sonuglar ¢ikmamasimin sebebinin programlama dilinden
kaynaklandigt yorumunun yapilmasina yol agabilir. Bu sebeple benzer arastirmalarin farkh
programlama dillerinin 6gretiminin yapildig1 programlamaya giris derslerinde tekrarlanmasi ve

sonugclarin karsilastirilmasi literatiire katk: saglayacaktir.

Aragtirmada dikkat ceken bir bulgu da problem ¢6zme becerisi ile ilgili sonuglara goére diger
gorsellestirme araglarinin s6z konusu beceri tizerinde olumlu bir etkisi varken, Alice ortaminin benzer
sonucu vermemesidir. Bu durumun nedenleri Alice ortaminin 6&zelliklerinin ayrintili olarak

incelendigi nitel calismalar ile arastirilabilir.
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Introduction

Some computers are needed not only for basic tasks such as searching for information,
shopping, or paying bills but also to program information, create websites or develop applications for
specific functions. This has raised awareness of programming among computer users, many of whom
have started courses to learn programming languages. Also, the need for programming skills in
technical fields such as engineering and many other sectors has increased the importance of
programming learning. To illustrate, many organizations have recently run campaigns to promote the
teaching of programming. One such is the Hour of Code. This campaign, which is open to the public,
is a non-profit operation organized by Code.org., which aims to help anyone learn the basics of
programming during Computer Sciences Week (3-9 December). Introduced in 2013, Code.org is
supported by such well-known individuals as Bill Gates and Mark Zuckerberg as well as companies
like Google and Apple. It enables students to learn programming using the drag & drop method
(Kalelioglu, 2015; Partovi and Sahami, 2013; Wilson, 2015).

Programming Learning and Difficulties

Researchers agree that learning a programming language is a difficult process (Shneiderman
and Mayer, 1979; Hansen and Kristensen, 2008; Adan-Coello, Tobar, Faria, Menezes and Freitas, 2011).
Learning and teaching programming are complicated subjects that require much effort and a special
approach. Obtaining and improving information about programming is also a very complex process
(Rogalski and Samurgay, 1990; Gomes and Mendes, 2007). To become good programmers, students
should acquire a series of skills beyond learning the syntax of a programming language. These skills
include various cognitive activities, mental descriptions related to program design, comprehension of
the program, modification and error debugging related to written software, configuration of cognitive
information, and performing basic functions (loop, condition sentences, etc.). These skills are also
expressed as abstraction, abstract thinking, algorithmic thinking, problem-solving, generalization,
transfer, metacognition, and critical thinking (Rogalski and Samurgay, 1990; Shaft, 1995; Bucci, Long
and Weide, 2001; Futschek, 2006; Gomes and Mendes, 2007; Gundurao, Manjunath and Nachappa,
2010). Students experience difficulties during program learning because of the complicated process
that requires various skills (Winslow, 1996). The difficulties that students encounter during their
programming training cause overall underachievement in related courses that directly depend on

those skills, hence the high failure rates (Sagisaka and Watanabe, 2008; Adan-Coello et al., 2011).

In the literature, various approaches are recommended to solve the problems encountered
during programming teaching (Gomes and Mendes, 2007). Approaches used for programming

teaching in related studies can be grouped: problem-based learning (Kay et al., 2000), blended

1398



KEFAD Volume 20, Issue 3, December, 2019

learning (Mohorovicic and Tijan, 2011; Zhao, Chis, Muntean and Muntean, 2018), computer-aided
learning (Vihtonen, Alaoutinen and Kaarna, 2001), distance education (Nascimento, Mendonga,
Guerroro and Figueiredo, 2010), and game-based learning (Zhao et al., 2018). Similarly, the tools that
researchers have examined in this regard include: web-based tools (Wiki, Weblog, websites, etc.)
(Cervesato, 2008; Karsten, Kaparti and Roth, 2005; Radosevic, Orehovacki and Lovrencic, 2009;
Kosurkar, Zade, Tikas, Prasad and Sure, 2017), games (Doherty and Kumar, 2009; Zapusek and Rugelj,
2013; Ibrahim et al., 2018), game engines (Hernandez et al., 2010), robots and robotics (Lin and Kuo,
2010; Costa, Aparicio and Cordeiro, 2012), two-dimensional programs (Maloney et al., 2004; Gallant
and Mahmoud, 2008; Kolling, 2008; Ouahbi, 1., Kaddari, Darhmaoui, Elachqar and Lahmine, 2015),
three-dimensional programs (Cooper, Dann, and Pausch, 2000a; Cooper et al., 2000b; Wang et al.,
2009), interface software (Baldwin and Kuljis, 2001), and augmented reality environments (Dass, Kim,
Ford, Agarwal and Chau, 2018). Although positive results are reported in the literature, none of these

tools is in general use.
Visualization in Programming Learning

Studies of computer sciences show that most students have difficulties in applying abstract thinking
to programming learning (Berge, Borge, Fjuk, Kaasboll and Samuelsen, 2003; Bucci et al., 2001).
Problems during programming learning start at the very beginning of programming teaching. In other
words, when students are learning and applying program structures or forming algorithms to solve
concrete problems (Gomes and Mendes, 2007). Students have difficulty understanding what they are
doing while running program codes when things are happening simultaneously on the scratchpad
(Miyadera, Kurasawa, Nakamura, Yonezawa and Yokoyama, 2007). Various visual programming
environments have been developed to solve these problems. These are used to help students better
understand program codes and how a program is running (Tekdal, 2013). In addition, these
environments allow students to writte program using graphic displays (notation) (Ben— Ari, 2013).
Using visual elements in programming enables students to understand the meaning of introduced
structures, prevents misconceptions, provides feedback for visuality, and allows exploratory learning

and problem-solving (Brusilovsky, Kouchnirenko, Miller and Tomek, 1994).

One of the first programming environments encountered in the literature is Agentsheets (Repenning
and Sumner, 1995). Then, visualization tools such as Greenfoot, Alice, and Scratch that were
developed by academic projects appear. Also, there are studies that use different visual programs
such as Jeroo (Sanders and Dorn, 2003), RAPTOR (Carlisle, Wilson, Humphries and Hardfield, 2005),

Jype (Helminen and Malmi, 2010), and cMinds (Tsalapatas, Heidmann, Alimisi and Houstis, 2012).



Solmaz, E., Giiyer, T.

According to previous research into the effects of Alice on basic programming courses (Cliburn, 2008;
Moskal, Lurie, Cooper, 2004; Wang et al., 2009), students had positive experiences in lectures where
Alice environments were used. In particular, the feature offering a 3D environment increased their
interest in programming. Furthermore, thanks to the Alice program, students’ self-confidence in their
programming skills increased (Cooper et al., 2003; Howard, Evans, Courte and Bishop-Clark, 2006),
they better understood basic programming concepts, better comprehended the relationship between
algorithms and Alice stories and had fun (Howard et al., 2006). In the study by Moskal et al. (2004),
data from the lecture on Computer Sciences 1 (CS1) show that the Alice program usually improves the
performance of students. Data indicate that the Alice environment improves student performance,
adds permanence related to computer sciences and improves the attitudes of students towards
computer sciences. Similarly, the study conducted by Price (2003) showed that the use of the Alice
program in the CS1 lecture meaningfully affected student performance. Additionally, two studies
conducted by Cooper et al. (2000a, 2000b) using observation methods showed that students could use
objects in the Alice program and apply methods to them easily. According to observation results,
students could see the effectiveness of their programs, recognize the errors and correct them easily.
Moreover, it was observed that students found Alice entertaining, liked to create three-dimensional
animated worlds and spent much more time with the program than had been expected. Conversely,
Wang et al. (2009) compared the languages of the Alice and C++ programs and found that students
had difficulty and became bored, especially in repetition structure and the C++ programming
language. Also, students said that learning Alice was easier than C++ programming and that using
Alice would make learning C++ language easier. They also said they had fun and enjoyed learning.
The study concludes that the group taught with Alice learned significantly better and that the Alice

program is more effective in easing the understanding of basic programming concepts for students.

In this study, remembering the high number of students who have to repeat the introduction to
programming course at university level, we aimed to find solutions to the problems that students
encounter during programming learning. An important problem is that students cannot instantiate
abstract concepts. Thus, we planned to use Alice software as an auxiliary visual tool to instantiate the
concepts in basic programming. When examining the studies on Alice software, it is obvious that
researchers particularly focus on variables such as student performance (achievement) and
permanence. Most research comprises qualitative studies that take the students’ opinions into account.
However, it is clear that there are few quantitative studies into the effect of the environment on critical
thinking, problem-solving, and metacognitive awareness — the very abilities that affect programming
skills - and measuring them with various tools. Also, Cooper, Dann, and Pausch (2000b) state that the

Alice environment supports competences such as the skills of algorithmic thinking and problem-
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solving. Consequently, it is thought that Alice could eliminate problems related to improving these
skills in students. Finally, the aim was to examine the effects of Alice as an auxiliary tool in the
introduction to programming course on critical thinking, problem-solving, and metacognitive

awareness, all of which are necessary elements of programming skill.
Method

In this quantitative research, we used the pretest-posttest control group design, one of the quasi-

experimental designs. Students were chosen at random for the experimental and control groups.
Participants

Research was conducted with 39 second-grade students in the Computer and Instructional
Technology Faculty of a public university. Students were split into experimental and control groups.
Students who had previously taken the programming course were excluded. There were eight males

and 11 females in the control group and seven males and 13 females in the experimental group.
Materials

Remembering that the introductory programming course forms the basis for the programming
courses that follow and to decide on the proper environment for the experiment, we chose
visualization tools that are already used in studies. Alice and Scratch are the most appropriate tools in
terms of ease of use and installation. On the other hand, learner characteristics are also important
elements in the selection of the environment. Although Scratch is the best-known and most used
environment, it is designed for ages 8-16, while Alice is designed for older users (Maloney, Resnick,
Rusk, Silverman and Eastmond, 2010). Consequently, we found the Alice environment more

appropriate for the target group.

Alice software - an object-oriented, 3D-interactive, visually-supported programming environment -
was developed to form three-dimensional environments by a research group at Carnegie Mellon
University led by Randy Rausch. The software allows users to create virtual worlds and to animate
objects within them (Wang et al., 2009). The English-language software can be downloaded free from
wwwe.alice.org. There are different versions for popular operating systems. Although its original
version was based on the Python programming language, it is now fully Java-based. Users can write
programs in Alice without learning the Java or Python programming languages (Cooper, Dann, and

Pausch, 2003).
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Figure 1. Interface of the Alice environment

Alice allows users to control features and move objects (Cooper et al., 2000b; Wang et al., 2009), see
instantly how programs work and establish a relationship between program codes and animation
movements by writing simple scripts (Cooper et al., 2000b). The Alice environment, which has a drag-
drop interface like Scratch, prevents syntax errors so students focus on the concepts of programming
rather than code debugging (Cliburn, 2008). Accordingly, students do not have to consider the
relationship between non-computer events and objects within the computer or imagine default objects
existing in the program (Berge et al., 2003). Additionally, students can better understand the scripts of
programming language by seeing animated functions of different programming language structures
(functions, loops, events, etc.). The environment also encourages students to develop their interest and

level of participation (Cooper et al., 2000b; Wang et al., 2009).
Implementation

The research continued for seven weeks with five course-hours per week for each group, in the
Programming Languages-I course in the 2013-2014 Academic Year Fall semester. In this course, which
is the Introduction to Programming course, the PHP programming language is taught practically in a
computer lab pratically. Subjects taught in the implementation process were determined after

consulting instructors who have been teaching for at least five years and are in charge of the
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can be seen in Table 1:
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Table 1. Topics taught each week during the process of implementation

Week

Titles

Data Types
e String-based types
e Numerical types

Variables and Fixed
e Variables
e Constants

Operators
e Arithmetic Operators
e String Operators
e Assignment Operators
e Comparison Operators
e Logical Operators

Flow Control Statements
¢ Conditional Statements
olf
olIf/Else
olf/Else If/Else
oSwitch/Case

Flow Control Statements
e Loops

oCounter Loops
* For Loop
* For each Loop

oConditional Loops
*  While Loop
* Do...While Loop

Arrays
¢ One-dimensional arrays
e Multi-dimensional arrays

Functions
e User-defined functions
o Nonparametric functions
o Parametric functions
e Internal (inward) functions

In the process of implementation, Gagne’s nine step model was used for the instructional design.

According to Gagne, the steps of gaining attention, informing about objectives, stimulating recall of

prior learning, presenting the content, providing learning guidiance, eliciting the performance,

providing feedback, assessing the performance, enhancing retention and transfer are thought to be

how to provide outsourcing for internal events (Reigeluth, 1987). Beyond that, steps in the model can

be arranged differently according to instructions chosen in a lecture or curriculum (Driscoll, 1994).
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With this model, Gagne (1985) introduced learning hierarchies built on top of each other. For him,
learning needs intellectual skills and low-level skills set up as a substructure for high-level skills.
Furthermore, pre-skills should be defined to teach specific skills and to ensure that students have
them. In this study, we aimed for students to acquire programming skill, which is a skill going from
simple to complex. Additionally, Sendag and Baser (2013) state that Gagne’s instruction theory is the
method to use when giving introductory-level information. This study was conducted in the
Programming Languages-I course to show the effect of the Alice environment on basic programming
concepts. Consequently, the instructional design in the application process was planned and
conducted based on this model to acquire the information and skills provided in this course. Training

conducted each week is organized in detail by taking into consideration each step of the model.

While the Alice program was used as an auxiliary tool in the experimental group during the teaching
of the course, the PHP programming language was taught to the control group without any auxiliary
tools. Each week, the course subject was indicated primarily in the Alice program and the first half of
the lecture was assessed by performing an application in that program. In the second half of the
lecture, information was repeated in the PHP programming language and students were required to
transfer what they learned in the Alice program into the PHP programming language. Meanwhile,
they were informed about codes or display differences between Alice and the PHP programming
language. Some exercises were shown during the lecture and students were asked to execute simple

routines related to the subject of the week.

In the control group, the subject of the week was explained in the first half of the lecture by the
instructor using no auxiliary tools in the PHP programming language. In the second half of the
lecture, students were required to apply and consolidate the concept or concepts learned by

conducting exercises related to the subject of the lecture. The application process is showed in Table 2:

Table 2. Application Process

Pretest Practice Posttest
-Critical Thinking -Critical Thinking
Experimental Group Disposition Scale Alice + PHP Disposition Scale
-Problem-solving -Problem-solving
Inventory Inventory
Control Group -Metacognitive PHP -Metacognitive

Awareness Inventory

Awareness Inventory

Students in the experimental group learned basic concepts in Alice and then exercises were performed
in the PHP programming language without repeating the concept or concepts learned in Alice.

However, in the control group, basic concepts were explained in the first half of the lecture and
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exercises were performed in the second half. Thus, even if lectures in the experimental group were
taught using two different types of software, no time was lost. The same subjects were taught each
week in the two groups. Also, the exercises performed during the lectures were the same in both

groups so ensuring equality between the groups.
Data Collection Tools

In order to measure critical thinking skills, California Critical Thinking Disposition Scale (51 items),
which was developed as a result of Delphi project organized by American Philosophy Association in
1990 and adapted to Turkish by Kokdemir (2003) was used. The coefficient of Cronbach alpha internal
consistency of the scale was 0.88 and total variance explained by the scale was 36.13 % (Kokdemir,

2003).

The Problem-Solving Inventory (35 items) developed by Heppner and Peterson (1982) and adapted to
Turkish by Sahin, Sahin, and Heppner (1993) was used to measure the problem-solving skills. The
internal consistency coefficient of the scale was 0.88 and its reliability coefficient 0.81 ($Sahin, Sahin,

and Heppner, 1993).

The Metacognitive Awareness Inventory (52 items) developed by Schraw and Dennison (1994) and
adapted to Turkish by Akin, Abaci, and Cetin (2007), was used to measure the metacognitive
awareness. The internal consistency coefficient of the scale was 0.95 and the reliability coefficient 0.95

(Akin, Abaci, and Cetin, 2007).

Data Collection

At the beginning of the seven-week application process, students were asked to complete three data
collection tools to determine their levels of critical thinking, problem-solving, and metacognitive
awareness. At the end of seven weeks, the same data collection tools were applied again after the
students had performed exercises related to the basic concepts of programming using three skills

learned from the teaching process.
Data Analysis

The quantitative analysis of data at the end of the application was performed with the SPSS software

package with the significance level of analysis accepted as 0.05.

Borg and Gall (1979 quoted in Cohen, Manion and Morrison, 2007) said that sample size in
experimental research should be less than 15. Similarly, Biiyiikoztiirk (2008) stated that according to

the literature there are studies indicating that the use of parametrical tests causes no important



Solmaz, E., Giiyer, T.

deviation in p significance levels when the sample size of sub-groups used in the research is 15 or
more than 15. However, since a parametrical test should be used and the data should show normal
distribution, a Kolmogorov-Smirnov Test was applied to determine whether the scores of critical

thinking tendency, problem-solving skills, and levels of metacognitive awareness showed normal

distribution (Table 3).
Table 3. Distribution Scores of Research Data
N P
Pretest Scores of Critical Thinking Experimental 20 .20
Disposition Control 19 .20
Posttest Scores of Critical Thinking Experimental 20 .20
Disposition Control 19 .20
Pretest Scores of Problem-Solving Experimental 20 .20
Skills Control 19 173
Posttest Scores of Problem-Solving Experimental 20 .171
Skills Control 19 .20
Pretest Scores of Metacognitive Experimental 20 .20
Awareness Control 19 .20
Posttest Scores of Metacognitive Experimental 20 .20
Awareness Control 19 .20

As the significance scores of data for variables are higher than (p) .05, the data show normal
distribution. Accordingly, it was decided to use two-factor variance analysis (ANOVA) to determine
whether there was a significant difference between scores of the experimental and control groups for
these three variables. Two-factor ANOVA indicates not only the impact of every independent variable
but also the impact of two independent variables on each other (Cohen, Manion, and Morrison, 2007).
In this study, data obtained from the experimental and control groups were compared to each other so

not only in-group impacts but also intergroup impact became important.
Findings
Findings of the Critical Thinking Skill Scores

The results of two-factor ANOVA applied to determine whether there was a significant difference

between scores of critical thinking disposition before and after the experiment are shown in Table 4:

Table 4. ANOVA results of pretest-posttest scores of critical thinking disposition scale

Source of the Variance KT sd KO F P
Between-subjects 24521,75 38
Group (Experimental/Control) 564,825 1 564,825 0,872 ,356
Error 23956,925 37 647,484
In-subjects 9925,952 39
Measurement (Pretest-Posttest) 654,867 1 654,867 2,676 ,110
Group*Measurement 214,847 1 214,847 0,878 ,355
Error 9056,238 37 244,763
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Total 34447,702 77

According to Table 4, student’s critical thinking dispositions in the experimental and control groups
did not show significant differences pre-experiment and post-experiment. That is, the Alice
environment had no significant impact on critical thinking disposition, F(1,37)= ,878, p>0,05. In
addition, there was no significant difference between the scores of the experimental and control
groups in terms of critical thinking disposition pretest and posttest. This situation signifies that
programming education using the Alice environment did not have significant impact on critical

thinking disposition.
Findings of Problem-Solving Skill Scores

The result of the two-factor ANOVA test into whether there was a significant difference between
changes observed in student scores in problem-solving before and after the experiment are given in

Table 5:

Table 5. ANOVA results of pretest-posttest scores of problem-solving scale

Source of the Variance KT Sd KO F P
Between-subjects 14254,949 38
Group 110,286 1 110,286  ,289 ,594
(Experimental/Control)
Error 14114,663 37 381,477
In-subjects 3654,527 39
Measurement (Pretest- 574,912 1 574,912 ,057 ,012
Posttest)
Group*Measurement 65,373 1 65,373 ,802 376
Error 3014,242 37 81,466
Total 17909,476 77

It is evident from Table 5 that student problem-solving skills in the experimental and control groups
did not show significant differences pre-experiment and post-experiment. That is, Alice had no
significant impact on problem-solving skills, F(1,37)=,802, p>0,05. Moreover, there was no significant
difference between the scores of the experimental group and the control group in terms of problem-
solving skills pretest and posttest. Consequently, programming learning using Alice did not impact on

problem-solving skills.
Findings of Metacognitive Awareness Level Scores

The results of two-factor ANOVA applied to determine whether there was a significant difference
between student scores of metacognitive awareness before and after the experiment are given in Table

6:
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Table 6. ANOVA results of pretest-posttest scores of metacognitive awareness scale

Source of the Variance KT Sd KO F p
Between-subjects 49254,718 38
Group (Experimental/Control) 82,632 1 82,632 0,062  ,804
Error 49172,086 37 1328,975
In-subjects 4892,37 39
Measurement (Pretest-Posttest) 280,421 1 280,421 2,335 ,135
Group*Measurement 168,832 1 168,832 1,406 ,243
Error 4443,117 37 120,084
Total 54147,088 77

According to Table 6, student metacognitive awareness levels in the experimental and control groups
showed no significant difference pre-experiment and post-experiment. That is, the use of Alice did not
create any significant impact on metacognitive awareness levels, F(1,37)=1,406, p>0,05. Similarly, there
was no significant difference between cognitive awareness levels of the experimental and control
groups pretest and posttest. These results indicate that programming learning using the Alice

environment did not affect metacognitive awareness levels.
Discussion, Results, and Suggestions

Results of the research into the impact of Alice 3D visual software on teaching Introduction to
Programming show that it does not have any significant impact on the variables of critical thinking,
problem-solving, or metacognitive awareness. As the number of studies analyzing the impact of the
Alice environment on these variables is so limited, we compared the data of similar environments or
research results related to programming languages. Considering critical thinking, Grant (2003)
compared student scores of critical thinking dispositions between those taking the course of
traditional (procedure-based) programming and object-based programming. As a result, he concluded
that there was no significant difference between the scores of these two groups or in their pretest-
posttest scores. We produced parallel results considering that in our study PHP learning, which is a
procedure-oriented programming language, was performed traditionally in one group and with the
help of Alice, an object-oriented environment, in the other. While there was no significant difference
between the impacts of procedure-based programming and object-based programming on critical
thinking disposition, because the use of Alice as an object-based environment did not create any
significant difference on critical thinking disposition, it might be said that the environment used and

the type of language have no impact on critical thinking.

Other studies of problem-solving skills as the other variable had different results. Klassen (2006)
reported that students with poor logical thinking skills could not develop their general problem-

solving skills using Alice. That is, the reason why students’ problem-solving skills did not develop
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might be interpreted as because they have poor logical thinking skills. Furthermore, Carlisle et al.
(2005) stated that teaching programming with the visual programming environment that they
developed in their study, is more useful in developing problem-solving skills than teaching
programming with non-visual and traditional languages. Moreover, Tsalapatas et al. (2012) stated that
an environment known as cMinds, which is game-based visual programming with a visual learning
environment, increases the capacity for problem-solving. While the research shows that two visual
programming environments have positive effects on problem-solving skills, the reason why Alice
does not create a significant difference on the variable might arise from the design features of the

environment.

When comparing studies about the metacognitive awareness variable, it is clear that there is much
research related to this variable. In the study carried out by Kiser (1989), it can be seen that just logo
teaching consisting of problem-solving content does not increase student metacognitive skills. This
might be because the method applied in programming education or the language or tools chosen had

no impact on metacognitive skills.

Consequently, it might be said that visualization applications have no impact on the variables of
critical thinking and metacognitive awareness. Their impact on problem-solving skills shows
differences depending on the environment in general. In particular, the Alice environment has no

impact on this variable.

Based on the results, some suggestions might be in order for future research. In particular, given the
limited number of studies on the variables of critical thinking and metacognitive awareness,
conducting studies similar to this one might provide generalizable results by supporting the results or
disproving them. This study used the Alice environment to teach the PHP programming language
and Alice and PHP were used successively in every lecture. The lecture in question forms the basis for
some lectures in the following semester. It is a set curriculum that must be followed, so no changes
could be made in the structure of the lecture. This situation is regarded as a limitation. Cliburn (2008)
stated that when students learn Alice and another language in the same lecture, the aim of the lecture
might be unclear to them. With this in mind, and within the limitations of the research, in future
studies the preparatory class for one semester might begin by changing the use of the environment as
suggested by some researchers (Klassen, 2006; Zaccone, Cooper and Dann, 2003). The Alice
environment and the basic concepts of programming could be taught within the scope of this
preparatory class. Studies examining the impact of Alice on learning programming language, which is
the subject of the current introduction to programming lecture, could then be designed. This would
avoid the negative situation created by students learning two different language structures

consecutively.
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The other limitation of the research is that the programming language in the lecture is PHP. Since
changes could not be made to the curriculum, teaching of the PHP programming language was used
in the study. PHP is a procedural programming language that offers an object-based environment.
Given that the studies conducted by Price (2003), Moskal et al. (2004) show that the Alice environment
improves the learning of object-oriented programming languages, it might be argued that the
programming language is the reason why there are no significant results in this study. For this reason,
the comparison and repetition of similar studies of introduction to programming lectures in which

programming languages are taught will contribute to the literature.

A finding of the research was that Alice does not have similar results to other visualization tools that
have positive impacts on the skills in question, according to results related to problem-solving skills.
The reasons for this could be researched with qualitative studies that examine the features of the Alice

environment in detail.
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