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OZET

Bu calisma bir konu, tema ya da ¢aligma alani hakkindaki benzer galigsmalarin belirli 6l¢iitler altinda
gruplanip, bu ¢aligmalara ait nicel bulgularin birlestirilerek yorumlanmasi olarak tanimlanan meta-analiz
yontemiyle, son 10 yilda yapilan ilgili c¢alismalarin sonuglarini degerlendirerek, bilgisayar destekli
dgretimin (BDO) 6grenci akademik basarisina nasil bir etkisi oldugunu arastirmaktadir. Bu amag
dogrultusunda ii¢ soruya yanit aranmaktadir: Tiirkiye’de yapilan caligmalarda BDO siiregelen &gretime
(SO) gore dgrenci akademik bagarisini nasil etkilemistir? Akademik basariyr artirmak igin hangi BDO
yontemleri kullanilmistir? Tiirkiye ve diger iilkelerdeki BDO etkilerini inceleyen caligmalar arasindaki
benzerlikler ve farkliliklar nelerdir? Bu ii¢ arastirma sorusunu cevaplamak i¢in ERIC (2013), Google
Scholar (2013) ve Ulakbim (2013) veri tabanlarinda iliskili makaleler taranmistir. Calismanin analizinde
Hedges ve Olkin’s (1985) ve Thalheimer ve Cook’s (2002) etki katsayisi hesaplama formiilleri
kullamlmugtir. Gerekli analizler sonucunda Tiirkiye’de yapilan calismalarda BDO’niin SO’ye gore
oldukca basart oldugu; ayrica hesaplanan etki katsayilarinin, diger iilkelere gore oldukga yiiksek oldugu
sonucuna ulasilmistir.
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GIRIS

Bilim ve teknolojideki hizli gelismeler yasamin her alanini oldugu gibi egitim sistemini
de etkilemekte ve degistirmektedir. Teknolojinin egitimi etkilemesine yol agan en Onemli
araglardan birisi siiphesiz ki bilgisayardir. Davranis¢1 yaklasimin onciilerinden Skinner (1954)
tarafindan gelistirilen Ogrenme makineleri, gelistirilerek hazirlanan bilgisayarli egitim
ortamlari, ilk olarak 1960’11 yillarda kullanilmaya baslanmistir (Morrell, 1992). Bu yillardan
sonra bilgisayarlar, Ogretmenlerin G6gretim stratejilerini ve Ogrencilerin deneyimlerini
artirmasi nedeniyle giderek vazgecilmez bir ara¢ olarak kabul edilmistir (Owusu, Monney,
Appiah, & Wilmot, 2010). Egitimde bilgisayarlarin kullanimi bir¢ok farkli tanimlamayla
adlandirilmasina ragmen, genel olarak bilgisayarlarin egitimde kullanilmalari, bilgisayar ile

ogrenme ve bilgisayar destekli 6grenme olmak iizere iki ana baslikta ele alinmaktadir (Bybee,
Poewll, & Trowbridge, 2008).
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Bilgisayar ile 6grenme, Ogrencinin ev O6devi yazmasi, interneti kullanarak bilgiye
ulagmasi, cesitli yazilimlar1 kullanarak hesap yapmasi gibi bilgisayarin 6grenimde yardime1
bir arag olarak kullanilmasii i¢cermektedir (Ornstein & Levine, 1993; Owusu et.al., 2010;
Thomas, 2001). Buna karsin bilgisayar destekli 6grenme, bilgisayarin bir dgretici olarak
dogrudan 6grenciye sunulmasi olarak tanimlanmaktadir (Ornstein & Levine, 1993; Soe, Koki,
& Chang, 2000). Ozel dgretici, uygulamay: gdsterip alistirmay1 yaptirmasi ve simiilasyonlarla
olay1 canlandirmasi 6zelliklerinden en az birini iceren bu yontem, davranis¢1 yaklasimdan
uzaklagilarak giderek yapilandirmaci yaklagimin benimsenmesinde onemli bir rol almistir
(Dinger, 2006). BDO’lerin yapilandirmaci yaklasima uygun hale gelmesindeki en biiyiik
etkenin, simiilasyon teknigi kullanilarak 6grenci ile etkilesimi arttirmasi oldugu kabul
edilmektedir (Owusu et.al., 2010).

Ogretimde icerigin saglanmasi igin bilgisayarlarin kullanilmasi olarak tanimlanan
BDO’ler, ABD’de 50 yildan daha fazladir kullanilmaktadir (Chalmers, 2000; Liao, 2007).
ABD’deki kullaniminin ardindan BDO giderek énem kazanarak, gelismis iilkelerde basta
olmak {izere tiim diinyada hizlica yayilmaya baslamistir. ABD’de 2005 yilina kadar okullarin
hemen hemen hepsine bilgisayar ve internet erisimi saglanmasina ragmen (Wells & Lewis,
2006), ekonomik nedenlerden dolayr Afrika gibi iiclincli diinya iilkelerinde bilgisayar ve
internet erisimi yok denecek kadar azdir (New Partnership for Africa’s Development
(NEPADs), 2001).Tiirkiye gibi gelismekte olan iilkelerde ise bu erisim orami giderek
artmaktadir.

Tiirkiye’deki BDO calismalarinin etkisini arastirmak icin dncelikle Tiirk Egitim Sistemi
ile bilgisayar kullanimimin iligkisi incelenmelidir. ilk olarak 1967 yilinda iiniversitelerde
Ogretimine baslanilan bilgisayar dersleri (Keser, 1988), ortadgretimde Bilgisayar Egitimi
Ihtisas Komisyonu’nun onerileri dogrultusunda, 1985-1986 6gretim yilindan itibaren orta
Ogretim programlarinda se¢meli ders olarak verilmesi planlanmistir (Keser & Teker, 2011);
ancak bu uygulamaya 1987 yilinda gegilebilmistir. 1987 ile 1998 yillar1 arasinda bilgisayar
okuryazarlik seviyelerinin diisiik olmasi, bilgisayar ve internet erisiminin maliyetli olmasi
gibi nedenlerden dolay1 bilgisayarlar, egitimde verimli bir sekilde kullanilamamistir. Kisisel
bilgisayarin ve internet erisiminin yayginlagsmasi ile 1998 yilindan itibaren iiniversitelerde
bilgisayar destekli egitimler verilmeye baslanmistir.

Milli Egitim Bakanligi Talim ve Terbiye Kurulu tarafindan 6gretim programlarinin
gelistirilmesine  yonelik calismalar kapsaminda, 2008 yilindan itibaren ilkogretim
programlarinda “Bilisim Teknolojileri” dersinin dordiincii ve sekizinci siniflar arasinda
segmeli ders olarak 6gretim programlarinda yer almasina karar verilmistir. Tiirk Egitim
Sistemi’nde bilgisayar okuryazarliginin artirilmasi, BDO gelisimine &nciiliik etmistir. 1k
Tiirk egitim yazilimlar1 1990’11 yillarda piyasaya siiriilmesine ragmen, 6zellikle 2008 yilindan
sonra birgok 6zel firma BDO yazilimlar gelistirerek, bilgisayarlarin egitim ortamlarinda aktif
olarak kullanilmasina olanak saglamistir. 2010 yilindan itibaren bilgisayar derslerinin sadece
yedinci ve sekizinci siifta se¢meli olarak verilme kararindan sonra bilgisayar okuryazarligi
ve BDO yazilimlarini etkin bir bigimde kullanilamayacag: goriisii 6ne ¢ikmustir. Bu goriis
sonrasinda bilgisayar okuryazarligim1 temel alan derslerin tekrar programa zorunlu ders
biciminde dahil edilme karar1 alinmis olsa da bu konu ile ilgili diizenleme2014 yilinda
yapilmistir.

Son olarak 2010 yilinda, “FATIH Projesi* olarak adlandirilan “Firsatlar1 Artirma ve
Teknolojiyi lyilestirme Hareketi Projesi” kapsaminda, Tiirkiye’deki tiim okullarin bilgisayar
destekli egitime gecirilmesi hedeflenmistir. Bu proje ile tiim smiflar, akilli siif olarak
tasarlanarak, Ogrencilere dagitilan tablet bilgisayarlar ile derslerin desteklenmesine karar
verilmistir. Bu proje ile Ogrencilerin, okul disinda egitim yazilimlarina ulagmalarini
saglayacak bir nesne havuzu olusturulmasi planlanmastir.
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Tiirkiye’de ve Diinya’da BDO’lerin akademik basariya, tutuma, motivasyona vb.
degiskenlere etkilerini arastiran bir¢ok calisma bulunmaktadir. Bu ¢alismalarin biiyiik bir
cogunlugu (Ivers & Barron, 1998; Kausar, Choudhry, & Gujjar; 2008; Kulik & Bangert-
Drowns, 1983; Tirosh, Tirosh, Graeber, & Wilson, 1990) BDO’lerin SO’ye gore daha basarili
oldugunu belirtmesine ragmen, BDO’ler ve SO’ler arasinda sinirli sayida ¢alismada (Danley
& Baker, 1988; Ornstein & Levine, 1993) istatistiki acidan anlamli bir farka rastlanmamistir
ya da ¢ok kiiciik bir etkiye-farka ulasilmistir (Bayraktar, 2001). BDO’lerin SO’ye gére
etkisini arastiran bircok calismaya ek olarak literatirde SO ile BDO’niin aym anda
kullanildig1 ¢alismalara da ulagilmistir. Bir¢ok arastirmaci tarafindan 6grenci basarisini en
fazla artiran yontemin, SO ile BDO ile birlikte kullanilmas1 olarak belirtilmistir (Akour, 2008;
Basturk, 2005; Ornstein & Levine, 1993; Tabassum, 2004).

Bu c¢alisma deneysel ¢aligmalarin sistematik bir gézden gegirilmesi olarak tanimlanan
meta-analiz yontemi ile son 10 yilda yapilan bilgisayar destekli 6gretimin, 6grenmeye
katkisin1 inceleyen ¢alismalarin, etkisini arastirmaktadir. Bu amag¢ dogrultusunda ii¢ soruya
yanit aranmaktadir:

v Tiirkiye’de yapilan ¢alismalarda bilgisayar destekli 6gretim (BDO) siiregelen dgretime
(SO) gore dgrencilerin akademik basarisina nasil bir etki gdstermistir?

v' Akademik basariy: artirmak igin hangi BDO yéntemleri kullanilmigtir?

v’ Tiirkiye ve diger iilkelerdeki BDO etkilerini inceleyen calismalar arasindaki
benzerlikler ve farkliliklar nelerdir?

YONTEM
a) Calismanin Yontemi

Calismanin yontemi olarak goriis anketleri, iliskisel ¢alismalar, deneysel, yar1 deneysel
caligmalar ve regresyon analizleri gibi bir¢ok tipte arastirma bulgularini nicel tekniklerle
yordayan, analizlerin analizi olarak adlandirilan meta-analiz yontemi kullanilmistir. Meta-
analiz ile ilgili bir tanim Dinger (2014) tarafindan “bir konu, tema ya da ¢alisma alam
hakkindaki benzer calismalarin belirli 6lgiitler altinda gruplanip, bu calismalara ait nicel
bulgularin birlestirilerek yorumlanmasi” seklinde ifade edilmistir.

Bu yontem, daha Onceden yapilan deneysel c¢alisma sonucglarim1 ele alarak
arastirmacilara nicel veriler sunmakta; tiim g¢alismalarin sonuglarini birlestirerek genel bir
sonu¢ ortaya cikmasini saglamaktadir. Bir alandaki birden c¢ok calismanin sonuglarinin
birlestirilerek incelenmesi, benzer sonucglara wulasan diger ¢alismalarin gecerliligini
arttirabilmesi, meta-analiz calismalarinin en onemli 6zelligi olarak ele alinabilmektedir
(Abramson & Abramson, 2001; Saglam & Yiiksel, 2007). Bu ifadeye ek olarak meta-analiz
calismalari, arastirmalarda elde edilen sonuglarin tesadiifi olup olmadigi hakkinda da
arastirmacilara yon gostermektedir. Son olarak meta-analiz ¢alismalari ile bir konu hakkinda
yapilan c¢aligmalarin Orneklem biiyiikliigli arttirabilir; boylelikle ¢aligmanin istatistiksel
anlamlilik diizeyi artarak sonuglar hakkinda daha net bir ifadeye ulagsmay1 saglayabilmektedir
(Dinger, 2014; Saglam & Yiiksel, 2007).

Bircok olumlu yani olmasma ragmen, meta-analiz ¢aligmalar1 hakkinda bazi
arastirmacilar olumsuz goriis bildirmektedir. Bu olumsuz goriislerin basinda farkh
yontemlerin, islemlerin ve degiskenlerin ya da farkli durumlarda toplanan verilerin bir araya
getirilmesinin yanlis bir yaklasim olarak goriilmesidir (Eysenck, 1978; 1984; Saglam &
Yiiksel, 2007).

Olumsuz yanlar belirtilmesine ragmen meta-analiz ¢aligmalari, gerek literatiir taramasi
gerekse de ayni alanda yapilan g¢alismalarin gecerlili§inin saptanmasi agisindan oldukca
onemlidir. Bu nedenle belirli zaman araliklarinda, belirlenen alanda meta-analiz ¢alismalari
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yapilmasinin yararli oldugu diisiiniilmektedir. Genel cercevede belirli bir kurali olmamasina
ragmen meta-analiz c¢aligmalarinin basamaklari: Amacin belirlenmesi; hipotez/arastirma
sorusunun belirlenmesi; calismaya dahil edilecek Olgiitlerin belirlenmesi; ilgili literatiiriin
taranmasi; belirlenen calismalarin kodlanmasi; verilerin analizi; yorum/raporlama; olarak
kabul edilmektedir (Chambers, 2004; Dinger, 2014; Hamer & Simpson; 2002).

b) Verilerin Toplamasi

Aragtirma sorularina cevap verebilmek i¢in ilgili konu ile iligkili makaleler, ulusal ve
uluslararas1 alandaki tiim makalelere erisimi en iyi sekilde saglayan ii¢ veri tabaninda
taranmustir: ERIC (2013), Google Scholar (2013) ve Ulakbim (2013). Belirtilen veri tabanlari
ilk olarak 15 Kasim 2012 tarihinde taranmig; 03 Ocak 2013 tarihinde tekrar taranarak gerekli
kontroller  yapilmistir. Makaleler “BDO  degerlendirmesi”, “bilgisayar  destekli
Ogretim/6grenme” ve “bilgisayar tabanli/temelli Ogretim/6grenme” anahtar kelimeleri
kullanilarak taranmistir. Bulunan ¢alismalar son 10 yilda (2003-2012) ve hakemli dergilerde
yayimlanma kriterine gore siniflandirilarak analize dahil edilmistir. Bu smiflamaya gore
sempozyum, kongre vb. bilimsel etkinliklerde sunulan bildirilere ¢alismada yer verilmemistir.
Bulunan 108 adet makale iginden deneysel ¢alismalara odaklanilarak &zellikle 6n-son test
uygulanan ve gruplar arasinda karsilagtirma yapilan makaleler, ilgili ¢alisma icin seg¢ilmistir.
Meta-analiz ¢aligmalar1 i¢in gerekli olan degiskenlere (n, X, t, F, ss, vb.) sahip olmayan
calismalar elenmistir. Sonug olarak belirlenen se¢im 6zelliklerine gore ¢alismaya 26 makale
dahil edilmistir.

c¢) Verilerin Analizi

Calismanin istatistigi i¢in etki biiyiikligli (EB) hesaplanmistir. Bu etki biiyiikliikleri
Thalheimer ve Cook (2002) tarafindan onerilen Cohen’s d ve Hedges ve Olkin (1985)
tarafindan Onerilen Hedges’ ¢ hesaplamasina gore hesaplanmistir. Calismalarin etkisi
siniflandirilirken, 6l¢egin genis olmasi nedeniyle Thalheimer ve Cook (2002) tarafindan
asagida belirtilen diizey smiflamasina yer verilirken, genel EB (etki biytikligl) ve
homojenlik testi icin Hedges’ g kullanilmistir.

. Etki biytikligi < 0.15 Oonemsiz diizeyde

+ 0.15 < Etki biiytikligii < 0.40 kiigtik diizeyde

* 0.40 < Etki biytikligi < 0.75 orta diizeyde

+ 0.75 < Etki biiytikligii < 1.10 genis diizeyde

» 1.10 < Etki biiyiikligii < 1.45 cok genis diizeyde

+ 1.45 < Etki biiytikligii miitkemmel diizeyde

Bir makalede etki biiyiikliikleri hesaplanmis olmasimna ragmen, diger makalelerle
tutarlilik gosterilmesi i¢in ayrica Hedges’ g katsayis1 tekrar hesaplanmis, teknik farliligindan
dolay1 0.02 ile 0.10 oraninda degisim tespit edilmistir. Ancak bu oranlarin kiiclik olmasindan
ve arastirmanin dogasini etkilemeyeceginden, degisim dikkate alinmamustir. Kullanilan
hesaplama formiilleri Tablo 1’ de gdsterilmistir.
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Tablo 1. Etki Biiyiikliikleri Hesaplama Formiilleri.

gt % S _ | = 1)si + (n, — 1)s?
Cohen’s d Spooted pocted (m +n) s = standart sapma
onens n +n n+n n = drneklem sayisi
d=t ( : ‘)( L ) t = t-testi
nne /\ng+n, —2 X = aritmetik
ortalama
_ Ds? + 152 t: deney grubu
Hedges’ g g=2t"% S pooted = (. — Ds; + (e — Ds¢ c: kontrol grubu
Spooled (nt +n,— 2)
BULGULAR ve YORUMLAR

Tiirkiye’de BDO ile yapilan galigmalarmn etkilerini incelemek igin etki biiyiikliikleri
(EB) hem Cohen’s d hem de Hedges’ g ile hesaplanmis, sonuglar Tablo 2’de gosterilmistir.
Arastirmaya dahil edilen 26 calismanin toplam katilimci sayist 1669 olarak hesaplanmistir.
Bu calismalarin hepsinin etki biiyiikliiklerinin pozitif ve BDO gruplarmin lehine bir sonuca
ulastig1 tespit edilmistir. Hesaplanan etki biiyiikliikleri 0.34 ile 2.66 (Hedges’ g’sine gore)
arasinda oldugu tespit edilmistir.

Tablo 1. Meta-Analiz Calismas: Etki Katsayilar: ve Calisma Ozetleri.

Yazar (yayin yih) Disiplin Kavramsal Konu Teknik n  Cohen’s d Hedges’ g
Akgay vd. (2005) Biyoloji Bitkiler 1-2 50 0.69 0.66
Akgay vd. (2007) Kimya Radyoaktivite 1 100 1.16 1.14
Akgiin (2005) Kimya Tepkimeler 1-2 37 0.52 0.5
Aktiimen vd. (2003)  Matematik 4 islem 1 24 0.98 0.9
Atam vd. (2010) Fizik Is1 3 72 0.71 0.69
Aykanat vd. (2005) Biyoloji Hiicre 1 92 1.79 1.76
Baltaci vd. (2011) Bilgisayar ~ Hesaplamalar 1-2 86 0.34 0.34
Bozkurt vd. (2008) Fizik Elektronik 3 85 2.48 243
Dagdemir vd. (2012)  Fizik Hareket 3 37 1.96 1.86
Efe vd. (2006) Biyoloji Ureme 1 90 1.79 1.75
Gtines vd. (2010) Biyoloji Hiicre 1-2 88 2.71 2.66
Giiven vd. (2012) Kimya Madde 1 63 1.8 1.75
Hanger vd. (2009) Fizik Hareket 1 58 2.02 1.95
Kara vd. (2007) Biyoloji Hiicre 1 48 1.55 1.49
Kiraz (2006) Biyoloji Hiicre 2 46 1.01 0.97
Korkmaz vd. (2012)  Fizik --- 3 67 0.15 0.15
Morgil vd. (2004) Kimya fyon 1-3 84 1.29 1.26
Pektas vd. (2009) Fizik Isik 3 78 1.14 111
Pektas vd. (2006) Biyoloji Bosaltim Sistemi 1 42 0.72 0.69
Saka vd. (2005) Fizik Madde 1 44 1.57 15
Sel¢ik vd. (2011) Matematik ~ Geometri 1-3 32 143 1.35
Siinbiil vd. (2002) Fen 1 60 0.6 0.58
San (2010) Fizik 3 61 0.9 0.88
Tase1 vd. (2008) Biyoloji Hiicre 3 58 0.98 0.95
Yakigkan vd. (2009)  Biyoloji Hiicre 3 97 2.46 241
Yenice vd. (2003) Biyoloji Genetik 1 70 1.05 1.03

* 1: Ozel 6gretici; 2: Gosterip yaptirma; 3: Simiilasyon

Meta-analitik yontemler normalligi kabul etmektedir. Grafik 1° de gosterilen etki
bliytikliiklerinin x=y dogrusu boyunca ve giliven araliklar1 olmasi1 dagilimin normal oldugunu
gostermektedir. Dagilimin normal olmasi, ¢alisma verilerinin toplam etki biiyiikliigiiniin
hesaplanmasinda kullanilabilecegini gostermektedir (Rosenberg, Adams, & Gurevitch, 2000).
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Grafik 1. Etki biiyii/;liiklerinin genel dagilimi.

Elde edilen etki biiytikliikleri sabit etkiler modeline gore % 95°lik giiven araliginin 1.01
ile 1.23 smirlar arasinda, genel etki biyiikligii degerinin 1.11 oldugu belirlenmistir. Bu
sonu¢ Tiirkiye’de BDO yéntemi ile yapilan calismalarin SO yontemine gore akademik
basariy1 arttirma agisindan daha basarili oldugunu ve etki biiyiikliigii agisindan ¢ok genis bir
diizeyde etkisi oldugunu gostermektedir. Ancak caligmalarin Q istatistigine bakilarak
homojenliginin sorgulanmasi, buna goére normal dagilim oldugunun kabul edilmesi ve sonug
olarak buna gore hangi etki modelinin kullanilmas1 gerektigine karar verilmesi gerekmektedir.

Homojenlik testi i¢in Q= 146.084 bulunmustur. > kritik deger aralig1 tablosundan % 95
anlamlilik diizeyinde 25 serbestlik derecesi degeri i¢in Q= 46.928 olmasi, etki biiytkligii
dagiliminin heterojen oldugu gostermektedir. Bu nedenle calismada rastgele etkiler modeli
kullanilarak genel etki tekrar hesaplanmis, genel etki biyiikligii % 95’lik giiven araliginin
1.10 ile 1.33 sinirlar1 arasinda, 1.21 olarak bulunmustur.

Tiirkiye’de yapilan BDO ¢alismalar1 konularina gore incelendiginde, ¢alismalarin genel
olarak fen egitiminde yapildig1 goriilmektedir. Bu ¢alismalar alt bilim dallarinda
incelendiginde en fazla ¢alismanin biyoloji (% 38.46) ve fizik (% 30.77) alaninda yapildig:
dikkati ¢ekmektedir. Alanlarma gore BDO etkilerinin belirlenmesi igin alanlar
simiflandirilarak etki katsayilar1 tekrar hesaplanmis, bu siniflandirmaya gore etki biiyiikleri
Grafik 2’de gosterilmistir.

Grafik 2. Calisma alanlarina g(')';fe etki biiyiikliikleri ve giiven araliklar1.
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Grafik 2’de de goriildiigii gibi calismaya dahil edilen 26 aragtirmanin % 38.46°si
biyoloji (n=10), % 30.77’si fizik (n=8), % 19.23’1 kimya (n=5), % 7.69’u matematik (n=2),
% 3.85’1 bilgisayar (n=1) alaninda yapilmistir. Alanlara gore genel etki biiyiikliikleri ve
homojenlik testi i¢in yapilan sonuglar Tablo 3’de gosterilmistir.

Tablo 3. Alanlara Gére Etki Katsayist ve Homojenlik Test Sonuglar.

Alan n EB Q df 95% ClI y? kritik deger arahg
Biyoloji 10 1.48 54.465 9 1.275-1.674 23.589
Fizik 9 1.10 56.317 8 0.884 - 1.312 21.955
Kimya 4 1.20 7.964 3 0.771 -1.619 12.838
Matematik 2 1.15 0.599 1 -2.531 - 4.823 7.879
Bilgisayar 1 Caligma sayisi az oldugu i¢in hesaplanamamistir

Alanlara gore tekrar hesaplanan etki katsayilar1 incelendiginde biyoloji alani ile ilgili
BDO’niin diger alanlardaki BDO’ye gore daha etkili oldugu sonucuna ulasilmustir. y? kritik
deger aralig1 tablosundan % 95 anlamlilik diizeyinde ¢aligmalar incelendiginde biyoloji, fizik
alaninda yapilan c¢alismalarin heterojen oldugu; kimya ve matematik alanlarinda yapilan
calismalarin homojen oldugu tespit edilmistir.

Tiirkiye’de BDO ile yapilan galismalarda kullanilan ydntemler incelendiginde, genel
olarak ¢alismalarda 6zel 6gretici kullanildigi tespit edilmistir. Bunun yani sira ¢aligmalarda
simiilasyonlarin kullanildigi ve sadece bir g¢alismada uygulamayi gosterme, alistirmay1
yaptirma yonteminin kullanildigir belirlenmistir. Calismalarin hepsinde kontrol ve deney
grubu ile deneysel calisma yapildigi; analizler igin genel olarak t-testi ve ANOVA
tekniklerinin kullanildig1 tespit edilmistir. Ozellikle ¢alismaya dahil edilmeyen, elenen
caligmalarda istatistiki yontem hatalar1 yapildigi dikkati ¢ekmistir. Bu hatalarin basinda
kontrol ve deney gruplarinin 6n-son test sonuclari gruplar arasinda karsilagtirilmadigi,
eslestirilmis t-testi ile gruplarin kendi iclerinde test edildigi belirlenmistir.

TARTISMA VE SONUC

Gelismis iilkelerde uzunca bir siiredir kullanilan BDO, Tiirkiye’de 1990’1 yillarm ilk
yarisinda kullanilmaya baglamasina ragmen, aktif olarak ancak 2000’li yillarin basinda
kullanilmaya baslanmistir. 2010 yilindan itibaren FATIH Projesi baslatilarak, tiim okullarda
BDO ile egitim verilmesi hedeflenmistir.

Son 10 yillik zaman diliminde Tiirkiye’de BDO ile yapilan calismalarin etkisini
arastiran bu calismanin sonucunda; incelenen ¢aligmalarin biiyilik bir ¢ogunlugunun (n= 10; %
38.46) mitkemmel diizeyde bir etki katsayisi olmasi ve genel etki biiyiikliiklerinin ¢ok genis
bir diizeyde etki etmesi nedeniyle, Tiirkiye’de yapilan BDO’lerin SO’ye gore daha etkili
oldugu sonucuna ulasilmistir. Diger bir deyisle, Tiirkiye’de yapilan BDO’ler, SO’ye gore
ortalama 1.21 standart sapma kadar daha basarilidir. Bu sonug¢ Yesilyurt (2011) tarafindan
yapilan caligma ile ortiismektedir. Hem bu calismanin hem de Liao (2007) tarafindan yapilan
caligmalarin sonuglar1 incelendiginde Ogretmenlere derslerinde saglanan teknolojilerin,
Ogretime olumlu bir etkide bulundugu goriilmektedir. Bu sonucu destekleyici baska
calismalar olmasma ragmen (de Jong & van Joolingen, 1998; de Jong, Martin, Zamarro,
Esquembre, Swaak, & van Joolingen, 1999; Trey & Khan, 2008), Clark (1983) tarafindan
yapilan ¢alismalarin sonuglart ile ortiismemektedir. Clark (1983), medyanin sadece 6grenme
lizerinde tek basina etkisinin olmadigini, zellikle kullanilan yéntemin BDO’ler ile diizgiin bir
sekilde entegre edilerek yararli olabilecegini belirtmektedir (Liao, 2007).

Incelenen caligmalarin hemen hepsinde BDO’niin 6grencilerin motivasyonlarin1 ve
tutumlarini arttirdigt sonucu bircok calismayla desteklenmektedir. Ancak Smith (1968)
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tarafindan belirtilen motivasyonlarin, tutumlarin ¢ok kisa zaman araliginda olusamayacagi
ifadesinden yola ¢ikilarak BDO’lere kars1 6zellikle tutumun incelenmesinin ayni gruplarla
zamana yayarak yapilmasi &nem tasimaktadir. Ogrenenlere sunulan yeniliklerin (arag,
yontem, vb.) genel olarak dikkati ¢ekmesi ve bu nedenle tutumda olumlu bir etki
gostermesine ragmen, zamanla bu yeniliklerin siradanlagmasi motivasyonun ve tutumun
azalma olasiliginin bulundugu unutulmamalidir.

Calismaya dahil edilen arastirmalar alanlarma gore incelendiginde, genel olarak
caligmalarin fen bilgisi egitiminde kullanildig1 dikkati c¢ekmektedir. Etki biiyiiklikleri
siralamasinda BDO’niin biyoloji egitiminde en etkili oldugu goriilmesine ragmen, fizik
alanindaki calisma etki biiyiikliikklerinin normale daha yakin oldugu dikkati ¢ekmektedir.
Biyoloji alaninda yapilan ¢alismalarin etki biiyiiklerinin yiiksek olusu, kullanilan y6ntemle
iliskili oldugu diisiiniilmektedir. Bu calismalardaki BDO yontemleri smiflandirildiginda,
genel olarak simiilasyonlarm kullanildig1 dikkati cekmektedir. Ozellikle soyut kavramlarin
ogretiminde basarili sonug veren simiilasyon kullanimi (de Jong & van Joolingen, 1998; Trey
& Khan, 2008), 0Ogrencilerin canlandiramadiklart soyut kavramlari, somutlagtirarak
basarilarini artirdig: diistiniilmektedir.

Tiirkiye’de yapilan BDO’lerin diger iilkelerde yapilan BDO’ler ile karsilagtirmasini
yapmak icin ilgili literatiir taranmis ancak siirl sayida BDO ile ilgili meta-analiz ¢calismasina
ulasilmistir. Ornegin Bangert-Drowns, Kulik ve Kulik (1985), Kulik, Kulik, ve Bangert-
Drowns (1985) ve Kulik, Kulik, ve Cohen (1980) tarafindan ABD’de yapilan c¢alismalarda
BDO’lerin &grencilerin akademik basarilarint SO’ye gére daha olumlu etkiledigi sonucuna
ulagilmistir. Buna ek olarak Liao (2007) tarafindan Taiwan’da yapilan ¢aligmalarin meta-
analizinde BDO’lerin SO’ye gore daha etkili oldugu ve bu etkinin orta diizeyde oldugu
belirtilmistir. Bu ¢alismalara ek olarak Rutten, van Jooloingen, ve van der Veen (2012)
tarafindan simiilasyonlarin fen egitimindeki etkisini inceleyen meta-analiz calismasinin
sonuclart da bu calismanin sonuglarini desteklemektedir. Buna karsin Bayraktar (2001)
tarafindan genel bir tarama meta-analizinde, BDO’lerin kiigiik diizeyde bir etkisi oldugu
sonucuna ulagsmigtir. Tiirkiye’de yapilan ¢alismalarin etki biiytlikliikleri incelendiginde diger
lilkelerdeki galigmalara gore oldukca yiiksek ¢ikmasi dikkati gekmektedir. Ornegin Yesilyurt
(2011) tarafindan fizik alanindaki BDO arastirmalarmimn meta-analizinde, 25 ¢alismaya yer
vermis ve genel etki biiyiikliigii 3.17 olarak bulmustur. Tirkiye’de yapilan bu iki ¢alismanin
diger tiilkelere gore yiiksek bir etki katsayiya sahip olmast ve homojen bir dagilim
olmamasinin nedeni, arastirmaci tarafindan agiklanamamistir. Ayrica gliven araligr genis olan
bir caligmanin giivenilirliginin diisiik oldugu gerceginden yola ¢ikarak, calismalarin yayin
yanliligina maruz kalmis olabilecegi sonucuna ulagilmistir (Borenstein, Hedges, Higgins, &
Rothstein,2013).

Sonug olarak bu calisma sonucunda Tiirkiye’de yapilan BDO’lerin genel olarak fen
egitiminde yapildigi, ve etkisinin SO’ye gore daha yiiksek oldugu sonucuna ulasilmistir.
Oldukga popiiler olan bu konu hakkinda Tiirkiye’de yeterli calismaya ulasilamamasi Dinger
(2014) ve Ozdemirli-Capar (2011) tarafindan da belirtildigi gibi, ulusal alandaki ¢aligmalara
yeterince ulagilamamasi olarak degerlendirilmistir. Bu sinirliligin nedenleri: Bir¢ok derginin
hicbir indekste taranmamasi, dokiiman halinde ulasilabilmesine ragmen sayfa baslarinda
tanitict  yayin bilgisinin/kiinyesinin  olmamasi nedeniyle, makale-bildiri ayriminin
yapilamamasi olarak iki baglikta siniflandirilmistir. Bu nedenle akademik dergilerin tanitim
yazilarii/kiinyelerini makale baslarina eklemeleri ve daha genis ulusal bir veri tabaninin
hazirlanmasinin yararli olacagi diistiniilmektedir. Bu konuda yapilan c¢aligmalarda etki
katsayis1 hesaplanmasinda gerekli olan istatistiki verilerin (X, n, SS, t, F, MSE vb.) eksik
verilmesi, meta-analizi zorlastirdig1 i¢in c¢alismalarda eksiksiz olarak verilmesi; gelecek
caligmalar i¢in ilgili konunun tezler boyutunda tekrar incelenmesi, 6zellikle kullanilan
teknikler ile siniflandirma yapilarak karsilastirilmas: dnerilmektedir.
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SYNOPSIS
INTRODUCTION

Rapid developments in science and technology has been influencing and changing
education systems as well as many other areas. Undoubtedly, computer is one of the most
influential tools for technology to affect education. The learning machines first developed by
Skinner, one of the leading figures in behaviorism, were first put into use in classes in 1960°s
(Morell, 1992). Following this advent, computers has increasingly been utilized to maximize
teachers’ strategies and students’ experiences and thus become an indispensable tool (Owusu,
Monney, Appiah, & Wilmot, 2010). Although the use of computers in education has been
called with various terms, on general terms, the use of computers in education is divided into
learning with computers and learning through computers (Bybee, Poewll, & Trowbridge,
2008).

Learning with computers involves using computers as a tool to do homework, access
information through internet, make calculations with the use of various software (Ornstein &
Levine, 1993; Owusu et. al. 2010; Thomas, 2001). Despite learning through computers is
defined, computers have been mis-conceptualized as a teacher for students (Ornstein &
Levine, 1993; Soe, Koki, & Chang, 2000). In time, this method, using at least one of the
following tutorials, drill & practice, simulations has significantly helped trends to grow away
from behaviorist approach and gain a constructivist approach (Dinger, 2006). The most
crucial factor for learning through computers to take a constructivist approach is considered
that this method has increased student interaction using simulation technique (Owusu et. al.
2010).

Learning through computers or computer-assisted learning (CAL), identified as use of
computers to provide content, has been in use in USA for the last 50 years (Chalmers, 2000;
Liao, 2007). Following the advent of educational use of computers in USA, CAL has first
spread to the developed countries and then the rest of the world.
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According to Wells & Lewis (2006), By 2005, nearly all schools in USA had access to
computers and internet connection while in third-world countries such as the ones in Africa,
computers and internet connection were almost non-existent (New Partnership for Africa’s
Development (NEPADs), 2001). On the other hand, the accesses to both in developing
countries such as Turkey have been gradually increasing. In order to investigate the effects of
CAL, the relationship between Turkish Education System and computer use has to be
analyzed. Started first in 1967 in universities, computer courses (Keser, 1988), were planned
to be a selective course in secondary schools starting from 1985-1986 school year by
recommendations of the Commission of Computer Education Expertise (Keser & Teker,
2011); however, it was put into practice in 1987. Between 1987 and 1998, computers were not
used effectively in education due to such problems as the low computer literacy levels, the
high costs of computer and internet access. After 1998 with the spread of personal computers
and internet access, computer assisted education started to be provided in universities.

Within the scope of studies to develop education programs by Turkish Education Board
in Ministry of Education, it was decided to offer “Information Technologies” selective course
to students between 4™ to 8" grade starting from 2008. The increase in computer literacy in
Turkish Education System has significantly helped CAL flourish. Although first Turkish
educational software was released in 1990’s, especially after 2008 many private companies
have developed CAL software and have made it possible for computers to be utilized in
classrooms. It was speculated that the amendment that computer courses would be given to
7th and 8th graders as a selective course starting from 2010, would prevent computer literacy
and CAL software to be effectively used, a study to investigate the possible outcomes of this
change worked in 2014.

Lastly, in 2010 it was aimed to exclusively equip all public schools with CAL
environment within the scope of FATIH Project (standing for “Improving Opportunities and
Developing Technologies Movement). With this project, classrooms will be designed as smart
classes and lessons will be followed using the tablet computers distributed to students. With
this project, an object pooling is designed for the students to access educational software out
of school.

PURPOSE of the RESEARCH

In Turkey and in the world, various studies have been implemented on the effects of
CAL on such variables as academic success, attitude, motivation, and so on. Although most of
these studies (lvers & Barron, 1998; Kausar, Choudhry, & Gujjar; 2008; Kulik & Bangert-
Drowns, 1983; Tirosh, Tirosh, Graeber, & Wilson, 1990) indicate that CAL is more fruitful
than traditional learning (TL) method, a limited number of studies (Danley & Baker, 1988;
Ornstein & Levine, 1993), did not indicate a significant difference between these two. In
addition to many studies on the effects of CAL in relation to TL, studies which include both
approaches to be used at the same time can be found in the literature. The best method to
increase student success was seen to be a combination of both CAL and TL (Akour, 2008;
Basturk, 2005; Ornstein & Levine, 1993; Tabassum, 2004).

This study takes a meta-analysis approach to systematically review experimental studies
of the past decade on the learning effects of computer-assisted learning. The focus is on three
questions:

v" What is the effect of computer-assisted learning (CAL) versus traditional learning

(TL) on students’ achievements in Turkey?
v" Which CAL’s methods are used in order to enhance learning processes?
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v" What are the differences and similarities of CAL’s effects between Turkey and other
countries?

METHODOLOGY

The method of the study include opinion surveys, correlational studies, experimental,
semi-experimental studies and regression analysis and the results were analyzed with meta-
analysis method, which predicts results with quantitative techniques, and is called as the
analysis of analyses. This method reaches results by first considering the results of the
previously conducted experimental studies and provides researchers with quantitative data
and thus draws a general conclusion by combining the results of all studies. Examining the
results of all the studies in a field, improving the validity of other studies with similar results
are some of the crucial features of meta-analysis (Abramson & Abramson, 2001; Saglam &
Yiiksel, 2007). In addition, meta-analysis studies provide researchers with confirmations
whether the results they gather are accidental or not. Lastly, Meta-analysis studies provide a
clearer picture for results of studies by increasing the statistical significance level of a study
(Dinger, 2014; Saglam & Yiiksel, 2007).

Despite many of its benefits, some researchers have negative opinions of meta-analysis.
A common counter-view is that data that was gathered with different methods, calculations
and variables or in different situations is not suitable (Eysenck, 1978; Eysenck, 1984; Saglam
& Yiiksel, 2007).

Although negative sides have been pointed out, meta-analysis studies is of great
importance for both literature review and pinpointing validity of studies carried out in the
same field. This is the reason it is considered that meta-analysis studies are expected to be
useful for certain time intervals and in certain fields. In general terms, there is not a rule;
however, the steps of meta-analysis are as follows: identifying the purposes, identifying the
hypothesis/research questions, identifying the criteria in the study, identifying the time
intervals of the investigations, reviewing the related literature, coding the selected studies,
analyzing the data, discussion/reporting (Chambers, 2004; Hamer & Simpson; 2002).

a) Data Collection Tools and Analysis

Related articles are searched within four databases in order to answer research
questions: ERIC (2013), Google Scholar (2013), Ulakbim (2013). The very first date of
search the mentioned databases is November 15, 2012; it is re-searched in January 03, 2013
for necessary controls. The articles are searched through using the keywords: “assessment of
CAL”, “computer-aided learning/teaching”, and “computer-assisted learning/teaching”. The
found articles are categorized with the criteria of being published in last ten years (2003-
2012) and in referred journal.

According to this categorization, the proceedings which were presented in symposiums,
congress, and scientific activities, and etc. are not included in this study. Within one-hundred
and eight found articles, it is focused on experimental studies, and specifically the studies
adapting pre-posttest design and making comparison between/among groups are selected for
this study. The studies that do not embody the variables necessary for meta-analysis (n, X, t,
F,ss, etc.) are excluded. As a result, according the selection criteria, 26 articles are included in
this study.

Effect size (Es) for statistical analysis of the study is calculated. These Ess, Cohen’s d
proposed by Thalheimer and Cook (2002) and Hedges’ g proposed by Hedges and Olkin’s
(1985) calculations, are calculated for 26 articles.
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Thalheimer and Cook’s (2002) classification mentioned above is used due to its scale
being large while limiting the effect of studies, and Hedges’ g is used for mean Es and
homogeneity test.

. Effect size <0.15  negligible effect
0.15 < Effect size <0.40  small effect
0.40 < Effect size <0.75  medium effect
0.75 < Effect size <1.10  large effect

1.10 < Effect size <1.45  very large effect
1.45 < Effect size huge effect

Although the Es is calculated in one paper, Hedges’ g Es of it is re-calculated for being
consistent with other papers, and change between 0.02 and 0.10 is detected because of
technical differences. However, this change is not noticed due to its being too small and not
affecting the nature of the study. The used calculation formulas are seen in Table 1.

Table 1. Using Formulas for Calculating Effect Size.

X — X, (ny — 1)sZ + (n. — 1)s o
d=2t—"c Spooted = \/ : : < £ s = standard deviation

Cohen’s d Spooted (e + 1) n = number of subjects
N t=t statistic
I T
Mele /et — t refers to the treatment
group
X — X, (n, — s + (n, — 1)s? c refers to the control
Hedges’ ¢ e S = [~ t ¢ ¢ "
g Spooted pooled (n, +n, — 2) condition.
FINDINGS

Ess are calculated with both Cohen’s d and Hedges’ g in order to investigate the effect
of studies done with CAL in Turkey, and the results are shown in Table 2. The total
participants of twenty-six papers, which are included in this study, are computed as 16609. It is
found out that all articles’ Ess are positive and they result in CAL groups’ favor. The
calculated Ess of these studies is between 0.34 and 2.66 (according to Hedges’ g), and their
general Ess are computed as 1.11

Meta-analytical methods accept normality. The effect size’s being along x=y axis and
confidence intervals presented in Figure 1 show that the distribution is normal. Normal
distribution enables to use these studies’ data for calculating total effect size (Rosenberg,
Adams, & Gurevitch, 2000).

Q= 146.084 is found for homogeneity test. It is concluded that the effect size
distribution is heterogenic since freedom of degree value is Q= 46.928 at 95% significance
level in critical values of 2. According to random effect models, the obtained effect size is
between 1.10 and 1.33 limits of 95% confidence interval; average effect size is found as 1.21.
This result shows that computer assisted learning is more successful in terms of increasing
academic success as compared to general learning, and it shows that it has a large effect in
terms of an effect size.

When CAL studies are illustrated according to their scopes, it is seen that most studies
are conducted within science education. When these studies are looked more closely for sub-
branches, it is noticed that most of the studies are conducted in biology (38.46%) and physics
(30.77%). Effect sizes are re-calculated by classifying fields in order to determine the effect
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of CAL according to fields, and the effect size is shown in Figure 2 according to this
classification.
Table 2. Effect Size and Summary of Studies.

Author(s) (Year) Field Topic Technique n Cohen’s d Hedges’ ¢
Akgay et al. (2005) Biology Plants 1,2 50 0.69 0.66
Akgay et al. (2007) Chemistry Radioactivity 1 100 1.16 1.14
Akgiin (2005) Chemistry Reactions 1,2 37 0.52 0.5
Aktiimen et al. (2003) Mathematics  Operations 1 24 0.98 0.9
Atam et al. (2010) Physics Thermo 3 72 0.71 0.69
Aykanat et al. (2005) Biology Cell 1 92 1.79 1.76
Baltaci et al. (2011) Computer Calculate 1,2 86 0.34 0.34
Bozkurt et al. (2008) Physics Electronics 3 85 2.48 243
Dagdemir et al. (2012) Physics Motion 3 37 1.96 1.86
Efe et al. (2006) Biology Breeding 1 90 1.79 1.75
Giines et al. (2010) Biology Cell 1,2 88 2.71 2.66
Giiven et al. (2012) Chemistry Material 1 63 1.8 1.75
Hanger et al. (2009) Physics Motion 1 58 2.02 1.95
Kara et al. (2007) Biology Cell 1 48 1.55 1.49
Kiraz (2006) Biology Cell 2 46 1.01 0.97
Korkmaz et al. (2012) Physics 3 67 0.15 0.15
Morgil et al. (2004) Chemistry lon 1,3 84 1.29 1.26
Pektas et al. (2009) Physics Light 3 78 1.14 1.11
Pektas et al. (2006) Biology Urinary apparatus 1 42 0.72 0.69
Saka et al. (2005) Physics Material 1 44 1.57 15
Selgik et al. (2011) Mathematics  Geometry 1,2 32 1.43 1.35
Stinbiil et al. (2002) Science 1 60 0.6 0.58
San. (2003) Physics Motion 3 61 0.9 0.88
Tasci et al. (2008) Biology Cell 3 58 0.98 0.95
Yakigkan et al. (2009) Biology Cell 3 97 2.46 241
Yenice et al. (2003) Biology Genetic 1 70 1.05 1.03

* 1: Tutorial; 2: Drill and practice; 3: Simulation
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Figure 1. Effect sizes’ normal distribution.
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Figure 2. Effect sizes and confidence intervals for field .

As seen in Figure 2, 38.46 % of 26 studies included in the study are conducted within
the field of biology (n=10), 30.77 % of them are conducted in physics (n=8), 19.23% of them
are conducted in chemistry (n=5), 7.69 % of them are conducted in mathematics (n=2), and
3.85% of them are conducted in computer (n=1). Average Ess and the results of homogeneity
test according to fields are shown in Table 3.

Table 3. Results of The Effect Size and The Homogeneity Test According to Fields Of Study

Field n Es Q df 95% CI critical values of y
Biology 10 1.48 54.465 9 1.275t01.674 23.589
Physics 9 1.10 56.317 8 0.884t0 1.312 21.955
Chemistry 4 1.20 7.964 3 0.771to0 1.619 12.838
Mathematics 2 1.15 0.599 1 -2.531 t0 4.823 7.879
Computer 1 not calculate for little sample

When the re-calculated Ess according to fields is investigated, it is concluded that
studies conducted within CAL is effective in the field of biology. When the studies in critical
values of 2 table at 95% significance level are examined, the studies done in biology and
physics are heterogenic, however, the studies conducted in the field of chemistry and
mathematics are homogenous.

When the methods used in CAL studies in Turkey are searched, it is detected that
tutorial is generally used in the studies. Moreover, simulation method and drill and practice in
one study are noticed as used methods.

It is found out that all studies are based on control and experimental group and they are
experimental studies; t-test and ANOVA are the statistical analysis used generally.
Specifically, it is noticed that the studies excluded from this study has methodological
problems. Mainly among these methodological problems it is determined the results of pre -
posttests of control and experimental study groups are not compared among groups, it is only
used dependent-samples t-test within groups.
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DISCUSSION and CONCLUSION

Even though CAL, which has been used in developed countries for a long time, was
started to be used in Turkey in the beginning of 1990s, it could only be started to be used
actively in the beginning of the 2000s. 2010 onwards, instruction with CAL in every school
was aimed with the FATIH Project.

As a result of this research which investigates the effect of studies conducted with CAL
in Turkey in the last decade, compared to TL, the result that CAL is more effective (n=10; %
38.46) was reached due to the fact that most of the researches have an ideal effect parameters
and the average of Ess make a large influence. In other words, CALs made in Turkey are
more successful than TL by 1.21 in standard deviation. This result is in parallel with the study
of Yesilyurt (2011). When the results of this study and the ones of Liao’s (2007) are analyzed,
technologies offered to teachers has a positive effect on the teaching. Although there are other
supportive studies in addition to this (de Jong & van Joolingen, 1998; de Jong, Martin,
Zamarro, Esquembre, Swaak, & van Joolingen, 1999; Trey & Khan, 2008), it is in parallel
with the results of Clark’s (1983) study. He offers the it is not media only that affects
learning, but also the method used can be useful by integrating with CALs (Liao, 2007).In
almost all of the researches which are studied, it is supported that CAL increases the
motivation and the attitudes of the students. However, based on the idea offered by Smith
(1986) that motivations and attitudes cannot be generated in a short time, it is significant that
the study of attitude should be done with the same groups in a long period. Advances offered
to the learners attract the students and make a positive effect on the attitudes, yet the prospect
of decrease in motivation and attitude can be led to by these advances become old-fashioned
in time

When the researches included in the study are examined by their ranges, they are mostly
placed in science lessons. In the average of effect co-efficiency CAL is considered as the most
effective, Ess of the studies in physics field is more closer to normal. Being high of the
average Ess of studies carried out in the field of biology is thought to be relevant to the
method used. When the CAL methods used in this research are classified, that simulations are
generally used attract attention. Especially, the successful use of simulations in teaching
absract concepts (de Jong & van Joolingen, 1998; Trey & Khan, 2008) is thought to increase
the success of the students by materializing the abstract concepts.

The relevant literature was studied in order to compare the CAL studies carried out in
Turkey with the CAL studiesin other countries, yet limited number of meta-analysis
researches about CAL were reached. For instance, in the studies carried out in the USA by
Bangert-Drowns, Kulik and Kulik (1985), Kulik and Bangert-Drowns (1985) and Kulik,
Kulik and Cohen (1980), CAL has a more positive on the academic success of the students
when compared to the TL. In addition, meta-analyses of the researches carried out in Taiwan
by Liao (2007) it is found that CAL are more effective than the TL and this effect is medium,
In addition to these studies, the results of meta-analyses researches by Rutten, van Jooloingen
and van der Veen (2012) which deal with the effect of simulations in teaching science support
the results of this research. However the Ess in the studies carried out in Turkey outnumbers
the ones conducted in other countries is striking. For example, in the meta-analysis of the
studies of CAL in Turkey by Yesilyurt (2011), 25 studies took place and the average Es is
found as 3.17. These two studies’ having a high Es and the reason for the not homogeneous
distribution weren’t able to be explained by the researcher.

As a result of this study, the CALs done in Turkey are mostly in science field and its
effect is greater than the TL. The reason why adequate number of researches could not be
reached about this issue which is highly popular is due to the fact that studies cannot be
reached in the national grounds noted by Ozdemirli-Capar (2011). The reasons for this
limitation are: few journals can be searched in indices and that they can be reached as in the
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form of document, there is no such information as identification of publications such as
article-memo distinction, so they are classified in two different categories. For this reason,
academic journals should add identification tag to the top note and a larger national database
must be prepared. As the lack of statistical data (X, n, SS, t, F, MSE, etc.) needed in Es’
calculation in the researchers conducted make the meta-analyses more difficult, they must be
given as full; the relevant subject area must be studied in terms of theses for further studies
and they must be compared via classification by making use of techniques specially used.
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