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Bu ¢alismanin amaci Beyin temelli 6grenmenin (BTO) farkl Sgrenme stillerindeki 6g-
rencilerin akademik basarilarina etkisini incelemektir. Aragtirmanin ¢aligma grubunu
Mugla Universitesi Egitim Fakiiltesi Sosyal Bilgiler Ogretmenligi bélimi grencileri
(N=68) olusturmaktadir. Aragtirma ontest-sontest deneme modelli bir ¢aligma olarak de-
senlenmistir. Veriler akademik bagar: testi, Kolb’lin 6grenme stil envanteri ve kisisel bilgi
formuyla toplanmustir. Caligmadan elde edilen bulgular, deney grubunda uygulanan BTO
yaklagimin 6grencilerin akademik bagarilarini arttirmada kontrol grubunda uygulanan ge-
leneksel yaklasim metodundan daha etkili oldugunu gostermistir. Ancak deney grubu ige-
risinde BTO'ye dayali olarak islenen derslerde farkli 3grenme stillerine sahip 6grencilerin
akademik bagsarilar1 arasinda anlamli bir farklilagma saptanmamugtir.
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Beyin Temelli Ogrenmenin Farkli
Ogrenme Stillerindeki Ogrencilerin
Akademik Bagarilarina Etkisi

Bilal DUMAN

Ogrencilerin 6grenme siirecini dogrudan etkileyen 6grenme stilleridir.
Bilgiyi alma ve isleme strecindeki bireysel farkliliklarin 6grenme stire-
cine yansimast 6grenmede stil farkliliklarini ortaya koymaktadir (Felder,
1996). Bireysel farkliliklar: anlamanin en iyi yolu 8grenme stillerini an-
lamaktir (Hall, 2005). Insanlarin geemis yasantilart (duygulari, digin-
celeri, tutumlar1) farkli oldugu i¢in, insanlar, farkli yollarla bilgi edinirler
ve farkli yollarla 6grenirler. Beynin bilgiyi isleyis bi¢imlerine gore insan-
larin 6grenme stillerine sahip olduklar: belirtilmektedir. Her bir 6gren-
me etkinliginin icerigi, tasarimi ve dagitimi, 6grencilerin farkl diginme
ve 6grenme stillerini kargilayacak sekilde olmalidir (De Vita, 2001). So-
run 6grenme etkinliginin 6grenme stillerine gére daha etkili olarak nasil
tasarlanaca@ ve uygulanacagidir. O halde bilgiyi alirken ve islerken bey-
nin nasil grendiginin ve ¢alistifinin 6grencilere 6gretilmesi gereklidir.

Bilgiyi nasil algiladigimiz ve igledigimiz, hakkinda farkl fikirler ileri si-
rilmektedir (Dunn, 1990; Dunn & Dunn, 1992; Kolb, 1984; McCarthy,
1987; 2000). Hebb'in (1949) norofizyolojik kuraminin bulgularina gore
beynin her iki yarim kiiresinin bilgiyi farkli igledigi goriilmistir. Beyin
aragtirmalari beynin iki yarim kiiresinin bilgi, beceri ve tutumlarla ilgi-
li bilgileri farkli olarak igledigini isaret etmektedir (Kolb, 1984; Jensen,
2008; Sousa, 2006; Williams 1983). Her yarimkiirede, duygusal, bilissel
ve fiziksel aktivitelerin ozel iglevlerine katkida bulunur (Jensen, 2008;
Walls, 1999). Beynin her iki yar1 kiiresinin birbirinden tstiin olmadi-
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g1, farkli iglevlerde uzmanlagmis fonksiyonlara sahip oldugu vurgulanir
(Gazzaniga, 1998; Organisation for Economic Co-operation and De-
velopment (OECD), 2002). Insanin bir konudaki diisiinme siireci, ge-
nellikle her iki yarikirenin iglevleriyle iligkili oldugu agiklanir (Sprenger,
2002) ve beyin bir biitiin olarak islevlerini yerine getirir. Ayn1 zamanda
“her beyin egsizdir”(Caine and Caine, 1994).

1940l yillardan gintmiize kadar, Hebb (1949), Gregorc (1984), Dun
ve Dunn (1992), Kolb (1984), Butler (1987), Felder (1996), McCarthy,
(2000), esitli egitim ve beyin aragtirmacilari, 6grencilerin beyin yarim-
kiirelerine atiflarda bulunarak, onlarin 6grenme stilleriyle iligkili mater-
yaller gelistirdiler ve bu konuyla ilgili aragtirmalar yaptilar. Bu aratirma-
cilar, 6grenmenin anlamli, 6gretimin kolaylagtirict olabilmesi i¢in, birey-
lerin zaten farkli bigcimlerde 6grendiklerini, ¢cok yonli 6gretim modelle-

rinin kullanilmas: gerektigini vurgulamaktadirlar.

Ogrenme Stilleri

ogrenme stilleri, 6grenme ortamlarinda 6grenenlerin nasil algiladikla-
rina ve nasil iletisimde bulunduklarina gére hareket etmeyi saglayan bi-
ligsel, duyugsal ve psikomotor 6zelliklerdir (O’Keefe ve Nadel, 1978).
Aragtirmalar, 6grenme stillerinin kisilik tiplerinden, kariyer se¢iminden,
egitimsel 6zelliklerden, mevcut is ve gorevlerden etkilendigini goster-

mektedir (Kolb 1984; Kolb, Boyatzis ve Mainemelis, 2001). Ogrenci—
nin 6grenirken “neyi” “nasil” islediginin géstergeleri onun 6grenme stili-
ni olusturmaktadir. Kolb ve Kolb (2005), sabit bir 6grenme stilinden sz
edilemeyecegini ve 6grenmenin, somuttan soyuta, yansitict gézlemden

aktif deneyim dongiist ¢ercevesinde olustugunu agiklamaktadir.

Deneyimsel Ogrenme Teorisi (Experimental Learning Theory), beynin
yarimkiire baskinhif1 Gizerine yapilan aragtirmalara dayanir. Deneyimsel
Ogrenme Teorisi {izerine yapilan aragtirmalarin ¢ogu, bireylerin 6gren-
me sitillerini degerlendirmek icin Ogrenme Stil Envanteri kullanilarak
ogrenme stili kavrami Uzerine yogunlagmaktadir (Kolb ve ark., 2001;
Kolb ve Kolb, 2005). Deneyimsel Ogrenme Modeli, deneyimlerin al-
gilanig tarzina gore,—Somut Yagant: (SY) ve Soyut kavramsallagtirma
(SK) ile deneyimlerin transferine gore de Yansitict Gozlem(YG) ve Ak-
tif Yasant: (AK) olmak tizere iki diyalektik tarzda betimlenir.

Deneyimsel Ogrenme Teorisi, diyalektik, dinamik ve biitiinciil bir 6g-
renme teorisidir. Bu teori biribirine bagiml olarak tasarlanan—SY, SK ve
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YG, AK gibi dort tarzi olan 6grenme deneyimlerinden olugan biitin-
ciil bir 6grenme teorisidir (Kolb ve Kolb, 2005). Ogrenenler dort geyre-
gin iginde yer alan; Degistiren (Divergent), Oziimseyen (Assimilator),
Ayrigtiran (Converger), Yerlestiren (Accomodator) isimli dort 6grenme
stilinden birinin i¢inde olabilirler (Kolb, 1984).

Yerlestiren (Accomodator), mantiktan daha ¢ok hissederek hareket eder-
ler, yeni deneyimlerden hoglanirlar. Somut deneyim ve Akatif yasanti
domiat 6grenme yetenegine sahiptirler. Yaparak ve hissederek 6grenir-
ler (Kolb ve Kolb, 2005). Agik fikirlidirler ve degigmelere kolay uyum
saglarlar.

Degistiren (Divergers) Somut deneyim yansitict gézlem birlesim 6zellik-
lerine sahiptir. Hissederek ve izleyerek 6grenirler. Diigtincelerini yapilan-
dirirken kendi duygu ve diisiinceleri hep 6n plandadur. Tliskilerin anlam-
L1 organizasyonunu saglarlar. Bilgi toplarken beyin firtinasini kullanmak-
tan hoslanirlar (Kolb ve Kolb, 2005). Beyin firtinasinda oldugu gibi, fi-
kirlere odaklanma ve fikirleri iliskilendirme konusunda yeteneklidirler.

Ayristiranlar(Convergers) Soyut kavramsallagtirma ve Aktif yasanti 6g-
renme bi¢imlerinin 6zelliklerine sahiptirler. Problem ¢6zme, karar ver-
me, fikirlerin mantiksal ve sistematik planlanmasini yapma gibi yete-
neklere sahiptirler. Yeni fikirleri deneyerek, yaparak yagayarak 6grenme-
yi tercih ederler (Kolb ve Kolb, 2005). Ayristiranlar spesifik bir prob-
leme odaklanirken, varsayimsal-timdengelim mantiksal akil yiirtitmeyi

tercih ederler (Smith ve Kolb, 1996).

Oxziimseyenler (Assimilators), bilgiyi soyut kavramsallastirma yoluyla al-
gilarlar ve yansitic1 gozlem yoluyla kavrayarak islerler. Kavramlar yoluy-
la dissiinerek ve izleyerek 6grenirler. Oziimseyenler, mantik kategorileri
icerisinde diigiincelerini kurarlar, soyut kavramlar: tercih ederler, teoriler
gelistirirler. Analatiksel modelleri agiklayarak, 6grenmeyi tercih ederler
(Kolb ve Kolb, 2005).

Deneyimsel Ogrenme Modeline gére bireyler, bilgiyi hissederek veya
dugtinerek algilar, izleyerek veya yaparak islerler. Ancak; bireyin 6gren-
me stilini tek bir yetenek belirlememektedir. Bireyin 6grenme stili, dort
ogrenme yeteneginin bilegenidir. Bu bilesenler i¢in etkili bir 6grenme—
6gretme sireg ve etkinliklerinin yapilabilmesi 6nemlidir. Farkli 6gren-
me stillerine sahip bireylerin anlamli bir 6grenmeyi yapilandirabilmeleri
i¢in, biitin duyu organlarini ve beynin biitiin loplarini uyarabilecek bi-

tiinlestirilmis 6grenme-Ggretme model ve tasarimlar: gereklidir. Bu ger-
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¢evede bir model tasarimi igin en elverigli yaklasimda BTO’ye dayandi-
rilan model ve yaklagimlardur.

Beyin Temelli Ogrenme (BTO)

Beyin Temelli Ogrenme, anlamli $grenme icin, beynin isleyis kuralla-
rinin bilinmesini ve 6gretimin zihindeki bu kurallara gére yapilandiril-
masint icerir (Caine ve Caine, 1994). BTO, 6grenme siireci hakkinda
diisiinme yoludur. Ogrenme siireci hakkinda daha iyi karar verebilmek
uzere bilgi ve becerilere dayali ilkelerden olugur (Jensen, 2008).

Beyin tizerine yapilan aragtirmalarin amaci, beynin dogal 6grenme si-
recini maksimumize ederek, bireysel farkliliklar i¢in farkli 6gretme stra-
tejilerini kullanmay1 kapsar (Gilpinar, 2005; Tileston, 2005; Zadina,
2004). Zull’a(2002) gore ogretme sanati, beyni degistirme sanati olma-
lidir. Beynin ¢aligma sistemi bilinmeksizin 6grenmenin dogasinin anla-
sitlamayacanig1 vurgulanir. Ogretim, beyni tanimayla baglamalidir. Beyin
meydan okumayla 6grenmeyi arttirirken, tehditle de 6grenme engelle-
nir (Caine ve Caine, 1994).

Beyin Temelli Ogrenme ve Kolb'iin Yasantisal 0grenme Kurami
Arasindaki iligki

Zull (2002), Kolb'un égrenme donglistiyle beynin dogal 6grenme don-
glisii arasinda bir paralellik oldugunu agiklamaktadir. Deneyimsel 6gren-
me, 6grencilerin kendi 6grenme hizlarina gore aligtirmalar: yapmayi ve
6greticinin 6grenmeyi kolaylastirici yetenegine dayanir. Benzer bicimde,
BTO yaklagiminda sinifta 6grencilerin birbirleriyle deneyimlerini pay-
lagarak alistirma ve etkinliklerin yapilmasini ve bu sonuglarin ise sinifta
tartigilmasi 6nerilir. Beyin temelli 6grenmenin ilkeleri olan ve 6grenme-
yi gelistirmek i¢cin; meydan okuma, paralel islemci ve 6rintiileme gibi il-

kelerin uygulanmas: deneyimsel 6grenmede de izlenilir (Phillips, 2005).
Bu deneyimsel 6grenme stireci, figiir 1'de gorildigi gibi, beyin fonk-

siyonlarinin streciyle iligkilidir. Sekil 1’ de, “somut deneyimin sensory
korteks araciligiyla oldugu, yansitici gézlemin arka tarafta temporal lop
ile bittnlestirici korteksi kapsadigi, yaratici yeni soyut kavramlarin fo-
rontal kortekste gerceklestigi ve aktif yagantinin motor beyni icerdigi
aciklanmaktadir. Bagka bir s6ylemle, 6grenme dongtisi beynin yapisal

dongtistinden dogar” (Kolb ve Kolb, 2005; Zull, 2002, s. 18-19).
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Sekil 1. Dencyimsel Ogrenme Déngiisii Ve Cerebral Korteksin Bélgeleri (Zull, 2002)

Zull (2002), beynin dort genel korteksinin, glindelik yagamdaki durum-
lara adaptasyonu ve problemleri ¢6zmek i¢in birbiriyle etkilestigini tas-
vir etmektedir. Kolb’in 6grenme model dongtst, 6grencilerin kendi 6g-
renme tercihleri hakkinda bir i¢gérii kazanmalarini agiklar. Ogrenci, de-
neyimleriyle, fiziksel aktiviteleriyle noronlar aras: sinaptik baglantilarini
guclendirir. Deneyimsel 6grenme teorisi ile Beyin temelli 6grenme yak-
lagiminin en 6nemli ortak kavrami: deneyimdir. Deneyimler, beyni i¢-
sel ve digsal uyaricilarla fiziksel olarak degistirir (Roberts, 2002). Zull’a
(2002) gore bu degisim 6grenmedir. Ogrenme bir siire¢ ve deneyimler-
le gergeklesir. BTO ile Kolb'iin deneyimsel 3grenme modeli arasindaki
iligkileri agagidaki tablodaki gibi 6zetleyebiliriz.

Beyin Temelli Ogrenme Deneyimsel 6grenme Teorisi
1. Beyin ikiyarim kire ve dért loptan

1.  Deneyimsel 6grenme teorisi; Somut
olusmaktadir. 7 5 ,

Deneyim - Soyut Kavramsallagtirma
ve Yansitict Gozlem-Aktif Yagant:
gibi dort tarzi 6grenme stillerinden
3. Herbeyin egsizdir. olusan biitiincil bir 6grenme

2. Aynizmanda Beyin bir biitiin olarak
caligir.

Beynin iki yarimkiiresinin farkls
soyuttur; sag beyin sezgisel, biitiincil

5. Beynin dort lobu vardir her bir
lop farkli gérev ve fonksiyonlar:

somut deneyimleri, temporal lop

ile butiinlestirici korteksin yansitici
gozlemin yetenegini olusturdugu,
forontal korteksin yaratici soyut
kavramlari gergeklestigi, motor
korteksin aktif yasantiyle ilgili
yetenekleri olusturdugu soylenebilir.

gorevleri vardir: Sol beyin analitik ve | o,

ve somuttur. 3

yerine getirir; sensory korteksin 4.

teorisidir.

Ogrenme birbiriyle etkilesimli bir
dongiiyle gergeklesir.

Her bir 6grenme stiline sahip
Sgrencilerin 6zel algilama ve isleme
ozellikleri vardur.

Ogrenme dongisii 6grenenin iki
boyutunu tanimlar; Birincisi bilginin
algilanmasi, ikincisi ise iglenmesi
boyutudur.

Ogrenme dongiisii dort 6grenme
stiline sahiptir. Her birinin farkl
Sgrenme tercihleri vardir.
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BTO ve deneyimsel 6grenme teorisi modeli, beynin loplarina ve ¢alig-
ma ilkelerine gére 6grenmeyi agiklarlar. Beyin temelli 6grenmeye gore
bireyler, kisisel bir donguye (sirkilizasyona) ya da biyolojik ritme (circa-
dian rhythme) sahiptirler (Jensen, 2008). Deneyimsel 6grenme teorisi-
ne gore ise algilama ve 6grenme birbiriyle baglantili bir déngiiyle ger-

ceklesir.

Ayrica bu galigmada, BTO ve 6grenme stillerine iliskin yapilan ¢alisma-
lar incelenmigtir. Ogrenme stilleri tizerine yapilan 42 farkli arastirmanin
bulgulari, 6grencilerin 6grenme stilleri ile 6grenme etkinlikleri arasin-
da iligki oldugunu ve 6grenme stillerine dayali yapilan 6gretimin onla-
rin akademik bagarilarini yiikselttigini gostermektedir (Bayraktar, 2000;
Hein ve Budny, 2000; Scales, 2000; Stinbiil, 2004). Ogrenen merkezli ve
6grenme stilleri dikkate alinarak tasarlanmig 6gretim tasariminin yara-
tict zekayi, akademik bagariyr ve motivasyonu olumlu yonde etkiledigi
belirlenmistir (Bajraktarevic, Hall ve Fullick, 2003; Butler, 1987; De-
mirbas ve Demirkan, 2007; Felder, 1996; Kolb, 1984; McCarthy, 2000;
Scales, 2000).

Farkli 6grenme hedefleri igin farkli 6gretimler gerekir (Gagne, Briggs
ve Wagner, 1992). Ogretim, 6grencilerin 6grenme stil farkliliklar: dik-
kate alinarak yapilmalidir (Gardner, 1993). Hi¢ bir 6grenme-ogretme
kuramin ve modelin tek bagina yeterli olmadig1 vurgulanmaktadir. Be-
yin uyumlu 6grenme kosullarina dayal: butiinlestirilmis farkli modelle-

re gereksinim duyulmaktadir.

Arastirmanin Amaci

Bu galigma, BTO’niin farkli 6grenme stillerindeki 6grenenlerin 6zellik-
lerini dikkate alarak 6grenme-6gretme siireg ve ortamlarindan bu 6g-
rencilerin ayni derecede yararlanabilmesi i¢in zihnin ¢aligma kurallarina
gbre Ggretimin organize edilmesini igerir. Bagka bir séylemle BTO fark-
L1 6grenme stillerindeki 6grencilerin akademik bagarilarina ayni olumlu
katkiy: saglayip saglayamadigini incelemektir. Bu amagla agagidaki so-

rulara cevap aranmigtir:
1. Gruplardaki Ogrencilerin 6grenme stillerini dagilimi nasildir?

2. Deney grubunda uygulanan BTO yaklagiminin ve kontrol grubunda
uygulanan geleneksel 6gretim yonteminin 6grencilerin akademik ba-
sarilari Gzerindeki etkileri arasinda anlamli bir farklilik var midir?
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3. Deney ve kontrol gruplarinin kendi i¢lerinde her bir farkli 6grenme
stillerine gore anlaml bir farklilik var midir?

4. Deney ve kontrol gruplar: arasinda her bir farkli 6grenme stillerine
gore anlamli bir farklilik var midir?

Yontem

Aragtirma; ontest-sontest kontrol gruplu deneme modeli ile desenlen-
migtir. Bu ¢caligmada bagimsiz degiskenler olan ve deney grubunda uy-
gulanan BTO yaklagimi ile kontrol grubunda uygulanan geleneksel 6g-
retim yonteminin (anlatim, soru-cevap) bagimli degisken olan 6grenci
bagarisi Uzerindeki etkileri kargilagtirilmistir.

Calisma Grubu

Aragtirmanin ¢alisma grubunu, Mugla Universitesi Egitim Fa-
kiiltesi Sosyal Bilgiler Ogretmenligi bolimii 3.sinif 6grencileri
olugturmaktadir. Caligma grubunda bulunan iki subenin ayni alan-
da olmasi, siniftaki 6grenci sayilar: agisindan esitlenmesi, 0SS
puanlarinin birbirlerine yakin dizeyde olmas: dikkate alinmig-
tir. Ayni 6gretim déneminde, esit ders siirelerinde iglemlerin yapilmas:
gozetilmistir. Ogrencilerin 6ntestle akademik basari puanlari birbirine
denklestirilmistir. Bu denklestirme iglemi i¢in deney ve kontrol grupla-
rinin éntest puanlari tizerinde bagimsiz gruplar t-testi analizi yapilmig-
tir. T-testi sonuglarina gore gruplar arasinda anlamli bir farklilasmanin
olmadig1 saptanmugtir (p=, 246). Daha sonra siniflar, random yoluyla
bir deney ve bir kontrol grubu olarak olarak (iki tane) atanmugtir.
Orneklemi olugturan katilimeilardan deney grubu Ggrencilerinin 187
(% 52.9) kiz ve 16’1 (% 47.1) erkektir. Kontrol grubu 6grencilerinin 15
(44.1%) kiz ve 19 (55.9%) erkektir. Toplamda 6rneklem grubunun 33’4
(53.5%) kiz ve 35’1 (51,5%) erkektir. Orneklem grubunun yag ortalama-
s1 21'dir. Caligma grubunu olusturan 6grenciler sosyo-ekonomik ve kiil-
tiirel olarak birbirlerine yakin ve orta diizeydedirler. Katilimcilarin bazi-
lar1 derslere devamsizlik yaptiklarindan bazilar: ise alttan aldiklar: ders
tekrarindan dolay: deneysel ¢aligmalara katilamamiglardir. Katilimeilar
calisma hakkinda bilgilendirilmiglerdir.
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Veri Toplama Araglari

Bu ¢alismada, konuya iliskin akademik bagar: testi ile 6grencilerin 6g-
renme stillerini belirlemek i¢in kolb 6grenme stil envanteri (OSE) kul-
lanilmigtir. Deney ve kontrol gruplarini belirlemek amaciyla da “Kolb’un
(OSE) , aragtirmaci tarafindan hazirlanan “Kisisel Bilgi Formu” ve aka-
demik bagar: testi uygulanmistur.

Akademik Basari Testi: Akademik bagari testi olugturmak i¢in clgme
degerlendirme tnitest ile ilgili literatiir taranarak, tinitede islenecek ko-
nular belirlenmistir: 1. Olgme ve Degerlendirme ile ilgili kavramlar, 2.
Olgme Araglarmin Yapisal Nitelikleri 3. Olgmede Kullanilan Ol¢me
Arag Ve Yontemleri 4. Oleme araclari gegerlilik ve giivenirlilikleri. 45
soruluk ¢oktan se¢meli bir akademik bagar: testi, aragtirmact tarafindan
hazirlanmigtir. Bu basar1 testinin gegerliligi icin, tiniversitede bulunan
oleme ve degerlendirme alaninda uzman olan tniveristede buluna alan-
da uzman iki akademisyenin gérisleri alinmigtir. Bununla birlikte bu
caligmaya katilmayan, bir Gst sinifa devam eden egitim fakiiltesi 6gren-
cilerinden 148 kisiye test uygulanmigtir. Madde analizleri yapilarak so-
rularin zorluk dereceleri ve ayirt edicilikleri incelenmistir. Kehoe (1995)
iyi bir testte maddelerin ¢ogunlugunun, sinavi alanlarin %30-80’i tara-
findan dogru olarak cevaplandirilmasinin gerekliligini bagka bir deyisle
madde gli¢liklerinin 0.30 ile 0.80 arasinda olmas: gerektigini belirtmis-
tir. Zorluk derecesine gore 0.30’un altindaki maddeler zor, 0.80’in Us-
tindeki maddeler kolay soru olarak alinmigtir. Ayiricilik degeri igin ise
0.40 ve yukarisi, kabul edilebilir sinir olarak alinmigtir. Olgiitlere uyma-
yan 5 soru testen ¢ikarilmig ve ¢coktan se¢meli 40 sorudan olusan test ile
bagar: testine son hali verilmistir. Akademik bagar: testin, KR-20 gtive-
nirlilik katsayis1 0.86 bulunmugtur. Bu hazirlanan ¢oktan se¢meli baga-
r1 testi onbilgilerini test etmek i¢in hem deney grubuna hem de kont-
rol grubuna uygulanmistir. Akademik basar: testindeki her dogru cevap
icin 1 puan, her yanls cevap i¢in ise O puan verilmistir. Her soru dort
seeneklidir. Bu testten alinmas: gereken en yiiksek puan ise 40’ tir. Og-
rencilerin 6grenme stillerine gore akademik bagarilarina iligkin ilgili ve-
riler 6ntest-sontest akademik bagar: testi ile toplanmgtir.

Ogrenme stil Olgegi: Kolb (1984) tarafindan gelistirilen Ogrenme
stil 6lgegi, Askar ve Akkoyunlu (1993) tarafindan Turkgeye uyarlanarak
giivenirlik ¢aligmalari yapilmigtir. Olgegin giivenirligi, 0.72 bulunmug-
tur. Envanterde 12 adet tamamlamali madde yer almaktadir. Olgekte-
ki maddelerde yer alan her bir ifadedeki 4 segenekten her biri, bir 6g-
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renme stilini temsil etmektedir. Her maddede bulunan dért secenek 1
ile 4 arasinda puanlanmaktadir. Olgekten alinan en disiik puan 12, en
yiiksek puan 48dir. Ogrenme stilleri Envanteri'ne iliskin verilerin isle-
niginde birlegtirilmis puanlara ihtiya¢ duyulmaktadir. Birlegtirilmis pu-
anlar ise Soyut Kavramsallagtirma-Soyut Yagant: (SK-SY') farki ile Ak-
tif Yasanti-Yansitict Gozlem (AK-YG) farks alinarak hesaplanir. Bu is-
lemler sonucunda -36 ile +36 degerler degismektedir. SY-SK sonucun-
daki pozitif puanlar soyut, negatif puanlar ise somut oldugunu belirler.
AY-YG sonucundaki pozitif puanlar 6grenenin aktif, negatif puanlarin
ise 6grenenin yansitici 6grenme stilline sahip oldugunu gostermekte-
dir. Elde edilen bu degerler, Kolb (1984) Yasantisal Ogrenme Kurami-
na gore diizenlenmis bir diyagram tizerine yerlestirilerek 6grenenin 6g-
renme stili bulunmustur.

Verilerin Analizi

Grup varyanslarinin homejenligi i¢in levene istatistiinin test sonuglari,
tek yonli varyans (ANOVA) ve ikigerli kargilagtirilmalar: i¢in bagimsiz
gruplar t-testi kullanilmigtir. Ortalamalar arasindaki fark: bulmak i¢in
sontest puanlari kargilagtirlmigtir. Sontestler agisindan grup varyansla-
rinin homejenligi i¢in leven istatistiginin test sonuglari, Gruplar aras:
akademik basari sonuglar: icin normallik varsayimini gerektirmeyen ilig-
kisiz él¢timler i¢cin Mann Whitney U-testi, Grublarinin kendi iglerin-
de akademik bagar1 puanlarina iligkin Kruskal Wallis H-testi ve Gruplar
arasinda farkly 6grenme stillerinin ikili kombinasyonlar: i¢in t-testi kulla-
nilmustir. Elde edilen veriler, SPSS paket programi déhilinde analizleri
yapilmugtir. Anlamlilik diizeyi olarak 0.05 esas alinmugtir.

Deneysel islem Siireci
Deney Oncesi Yapilan islemler:

1. Bu ¢aligma 6lgme ve degerlendirme dersinde yuritilmistir. Her iki
grupta da uygulama haftada 5 saat olmak tzere toplam 6 hafta siir-
mistiir. Deney grubunda haftalara gére konularin islenisi agagida ve-
rilmigtir.

1.Hafta: BTO ile ilgi teorik ve uygulamali ¢alismalar

2.Hafta: Olgme ve Degerlendirme ile ilgili temel kavramlar,
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3. Hafta: Ol¢me Araglarimin Yapisal Nitelikleri

4. Hafta: Olgmede Kullanilan Ol¢me Arag ve Yontemleri
5. Hafta: Olgme araglari gegerlilik ve giivenirlilikleri.
6.Hafta: Genel degerlendirmeler

2. Gruplarin “6lgme ve degerlendirme” dersindeki konulara iligkin 6n-

bilgi diizeylerini denklestirmek i¢in 6ntest uygulanmaigtir.

3. Kolb'un 6grenme stil envanteri kullanilarak 6rneklem grubundaki 6g-
rencilerin 6grenme stilleri belirlenmistir. Ogrencilere anketleri nasil

dolduracaklari hakkinda detayl: bilgiler verilmisitir.

4. Deney grubunda BTO, kontrol grubunda geleneksel 6gretim yonte-
mine dayali etkinlikler uygulanmugtir.

5. Uygulama bittikten sonra ontest olarak verilen test, he riki gruba da
sontest olarak verilmigtir.

Deneysel Siirecte Yapilan islemler;

Deney grubunda, beynin nasil ¢aligtigi Gizerine film ve slayt gosterile-
ri yapilmugtir. Deney grubunda ierik-metodoloji iligkilendirilmesi arag-
tirmaci tarafindan tasarlanan sekil 2deki BTO modeline gore desenlen-
mistir. Bu model, birbiriyle iligkili birbirini butiinleyen kosul, siire¢ ve
kazanimlardan olugan bir 6grenme-6gretme tasarimidir. Bu tasarim ¢e-
sitli aragtirmacilar tarafindan (Caine, Caine, McClintic, Klimek, 2005;
Jensen, 2008; Jensen ve Dabney, 2000) aciklanan BTO ilke ve kosullar:
ile aragtirma bulgularindan uyarlanmugtir. Tasarlanan “BTO biitiinlesti-
rilmis 6grenme-6gretme modeli, aragtirmanin tiim deneysel islem basa-
maklarindaki tinite konularinin iglenisinde aragtirmaci tarafindan gelis-
tirilip uygulanmugtir. Uygulanan model asagida sekil 2'de gorilmektedir.
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sekil 2. BTO Biitiinlestirilmis Ogrenme-Ogretme Modeli

Bu model, yatay ve dikey olmak tzere ii¢ temel cerceveden olugmak-
tadir. Dikey eksende ggrenmenin kosullar:, bu kosulara dayali ggrenme-
ggretme siireci ve bu stire¢ sonunda ggrenme kazanimlar: yer alir.

Yatay eksende ise BTO kogsullarinin 6grenme-6gretme siirecinde nasil
saglanabildigine iliskin 6geler yer alir. Bu 6gelerin kullanilmasiyla 6rne-
gin, 6grenmenin ilk kosuluna ait kazanimlar elde edilir. Artik 6grenci-
nin 6grenme ihtiyaci, beklentisi icin gerekli kosullar olustugundan do-
lay1 motivasyonu saglanir.

Yatay eksendeki ikinci kosulda icerige derinlemesine bir daldirma sag-
lanir. Bu kogul i¢in 6rnegin zenginlestirilmis ortamlar hazirlanir. Yarati-
o1 hayal giicii kullanilir. Ogrenci, isbirligine dayali bir sinerjiyle alan bil-

gisi edinir.
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Yatay eksenin t¢lincii 6grenme kosulunda ise aktif siire¢lemeyle birey
kendi kendini yonlendirerek igsel bir sorgulamayla icerik yeniden du-
zenlenir, kodlanir ve yasanti temelli 6grenmeler gerceklesir.

BTO’niin 6grenme-ogretme modeli igerisindeki 6gelerine ders siirecin-
de yer verilmesine kargin, ders, konu, zaman ve 6grencilerin temel ge-
reksinimleri gibi nedenlerle bazi derslerde modelin bazi 6geleri esnek-
likten dolay: sinirh seklide kullanilmamigtir. Bu aragtirmanin sinirlilig
icerisinde kabul edilebilir.

I. Rahatlatilmis Uyaniklik icin; 1. Oncelikle derslere miizik esliginde
baglandi. 2.“Her beyin egsizdir ve egsiz 6grenme ve yorumlama kapasi-
tesine sahiptir” ve “beyin paralel bir islemcidir” gibi ilkelere gére olumlu
akademik benlik algilayisinin olugmasi i¢in ortam saglandi. 3. Ders ara-
larinda istenildiginde su igmeleri 6grencilere tavsiye edildi. 4. Duygusal
farkindalig: yiikseltmek i¢in igbirligi ve grup ¢caligmalar: yapildi. Sinif ici
serbest dolagim ile 6zgiir tartigma ve beyin firtinast saglandi. 4. Stres-
ten kurtulmalar: ve meydan okumalari i¢in ise “Her bireyin kendisin-
den sorumlu oldugu agikland: ve 6grenciler kendi portfolyolarini hazir-
ladilar ve degerlendirdiler. Ogrenme-Ggretme siirecinde “fizyolojik gii-
ven” ve “psikolojik rahathg:” olan bir siuf ortami ve 6grenme siireci sag-

lanmaya ¢aligilds.

Yontemin icerikle iliskilendirilmesi; Ogrencilerin derslerden aldiklar: pu-
anlarla 6lgme ve degerlendirme tnitesindeki temel kavram ve konu-
lar iligklendirildi. Cesitli 6lgme araglari kullanildi. Dogrudan ve dolay-
Ii 6lgme ve degerlendirmeler icin (6rnegin boy i¢in metre, okuma igin
bir metin kullanilarak) kigisel ve grupsal 6zellikler kullanild:. Yagantila-
ra dayali hem teorik hem uygulamal etkinlikler yapildi.

II. Derinlemesine Daldirma iin; 1. Anlamli icerige yogunlasma ve kigi-
sel yasantilar igin, Unite konulari projelendirilmistir. 2. Buitiinlestirilmis
program ve tematik 6Fretim igin, inite konularin ana ve alt temalar1 6g-
rencilerle birlikte belirlenmigtir. Analizci bir yaklagimla temalar sayisal
ve sozel olarak ayrilmistir. Olgme ve degerlendirmedeki saysal islemler
igin matematik ile giindelik hayattaki islemler iligkilendirilmistir. Orne-
gin, sayisal islemler i¢in aritmetik ortalama, standart sapma, yiizde, fre-
kans, mod, medyan T ve Z puan hesaplamalar: bu disiplinler ¢ergeve-
sinde islenmistir. Sézel temalar i¢in ise kisisel yasantilar hikayelestirilip
projelendirildi. Sinif i¢i sunumlar yapilmustir. 3. Zenginlestirilmis ortam-
lar igin; Icerikle ilgili afigler, resimler, grafikler sergilendi ve karikatiiri-
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ze edilmis resim asildi. Her derste konuyla iligkili slayt gosterileri yapal-
d1. Yaratict hayal glictintiin kullanilmas: i¢in; ‘Glremediginizi degerlendire-
mezsiniz, degerlendiremediginiz hakkinda ise bir karara varamazsimz” te-
mel kuraly, sinif tartismas: olarak yapildi. Gergek yagantilarla iligkilen-
dirildi ve 6rneklerle agikland1. 4. [sbirligi ve sinerji igin, 5lgme degerlen-
dirme dersindeki konular gruplandirildi. Unitenin her bir temel konusu
igbirligine dayali gruplar tarafindan paylagildi ve projelendirildi. Proje-
lendirilen bu ¢aligmalar raporlastirilarak sinifta sergilendi ve drama edi-

lerek sunuldu.

Yontemin ierikle iliskilendirilmesi; “6lgme ve degerlendirme” kavramlar:
gercek ve tiiretilmis nesnelere dayali olarak dramatize edildi. Ornegin;
olgmede kullanilan 6l¢gme araglari siniflandirildi ve 6zellikleri tanitilda.
Bu 6l¢me araglarindan uygun olanlar ile 8grencilerin boylari, agirlikla-
r1, hizli okumalari ve dinlediklerini kodlama, tekrar etme gibi becerile-
ri 6l¢tldi. Bununla birlikte 6grencilerin vize ve final sinavlarindan al-
diklar1 puanlarin hangi 6l¢me araglariyla ilgili oldugu ve hangi yontem-
lerin kullanildig: tartigildi. Alinan puanlarin yontemlere ve 6lgme araci-

nin 6zelliklerine gére degerlendirilmesi yapilds.

lll. Aktif Siirecleme icin; 1. Sorgulama ve derinlemesine diisinme igin
“Dustinme i¢in soru sorma temel koguldur”. “Soru varsa anlama da var-
dir” ilkeleri butiin deneysel islem strecinde etkinlikler yapilirken kulla-
nildr. 2. Igsellestirme ve igerigin yeniden diizenlenmesi igin; farkli 6gren-
me sitillerine sahip 6grenciler bir araya getirildi. Calisma etkinlikleri
her grubun 6grenme stillerine gére gergeklestirildi. 3. Anlamlandirma ve
Kisisel benzetimler i¢in; hikiyeler, egitsel oyunlar, bilmece ve bulmacalar,
bagar: kutlamalari, konuya iliskin drama gibi etkinlikler yapildi. 4. Kod-
lama wve iliskilendirme i¢cin, Slgme aracinin 6zellikleri (glvenirlik, gecer-
lilik, kullaniglilik ve objektiflik) ile grencilerin birey olarak sahip olma-
st beklenilen ozelliklerle (giivenirlik, gecerlilik, kullanighilik ve objektif-
lik) benzetimleri yapildi.

Yontemin igerikle iliskilendirilmesi; beynimizin ¢aligmasi ve 6grenmesine
iligkin verileri toplamda kullanilan 6l¢me araglari ile 6grencilerin akade-
mik bagarilarini 6lgemde kullanilan 6l¢me araglarinin 6zellikleri iligki-
lendirildi. Ol¢me araglarin giivenirlik ve gegerlik 6zelliklerinin neler ol-
mas1 gerektigi tartigildi. Oleme araglarindaki hata kaynaklari siniflandi-
rildi. Olgme araglarindaki hata kaynaklarinin insan hayatini nasil etki-
ledigine garpic1 6rneklerin verilmesi saglandi. Igerik gercek yasantilarla
iligkilendirilerek igsellestirilmeye ¢aligildi.
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Ozetle, deneysel sinifta dersler islenirken icerik-zaman matriksi dik-
kate alindi. Ogrenme—Ggretme siirecindeki etkinlik ve igerik sunumla-
r1 “6ncelik-sonralik ya da birincil-ikincil verimli zaman dilimi ile ¢okus
(downshift) zaman dilimleri (Dwyer, 2002; Sousa, 2006) dikkat odak-
lanma siirelerine gore yapildi. Ornegin temel kazanimlarin elde edilme-
sinde derslerin ilk 15-20 dakikasinda konunun ana ve alt ¢ercevesi ¢e-
sitli materyallerle, powerpoint gosterimleriyle veya drama edilerek agik-
landi. Dersin genelde ¢okiis saatlerinde ise konular 6grenciler tarafin-
dan displinler aras1 yaklagimla miizik, resim, karikatiir ve grup c¢aligma-
lariyla degerlendirildi. Derslerin son 10-15 dk ise sorgulamalara daya-
Ii kodlamalarla bilintinin kisisel yapilandirilmasina ve igsellestirilmesi-
ne gidilmistir. “Soru ve sorgulama varsa i¢sellestirilmis anlamada vardir”
ilkesi kullanilmistir. Merak, ilgi ve beklentiyi arttirmak ve hatirlatict bir
ipucu olmasini saglamak i¢in birkag soruyla dersler bitirilmistir.

Kontrol grubunda geleneksel 6gretim yontemi uygulanmistir. Bu uygu-
lama haftada 5 saat olmak tizere toplam 6 hafta sirmugtir. Uygulama
surecinde deney grubunda yapilan yaklagimlara yer verilmemistir. An-
latim, takrir, soru-cevap yontemleri kullanilarak etkinlikler yapil-
migtir. Icerik hem deney hem de kontrol grubunda aynidir.

Bulgular

Bu béliimde ¢alisma grubunun 6grenme stillerine gore dagilimi, 6ntest
akademik bagar1 durumlar1 ve aragtirmanin amaglar1 dogrultusundaki
bulgulara yer verilmistir.

Gruplardaki Ogrencilerin Ogrenme Stillerinin Dagilimi

Orneklem grubunu olugturan deney ve kontrol gruplarindaki 6grencile-
rin 6grenme stillerinin frekans ve ylizde dagilimlar: agagidaki tablo 1'de
gorilmektedir.

Tablo 1.
Orneklem Grubunun Ogrenme Stillerine Gore Dagilim:

N Deney Grubu Kontrol Grubu
Ogrenme Stilleri

f % f %
Yerlestiren 5 14.7 3 8.8
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Degistiren 7 20.6 8 235
Oziimseyen 12 35.3 16 47.1
Ayristiran 10 29.4 7 20.6
Toplam 34 100.0 34 100.0

X*1,668 df:3  p:.64

Tablo 1 incelendiginde deney grubu 6grencilerinin en ¢ok 6ziimseyen
ogrenme stiline %35,3 (12), en az yerlestiren ogrenme stiline %14,7
(5) sahip olduklar: belirlenmigtir. Kontrol grubu 6grencilerinin en faz-
la 6ztimseyen % 47.1 (16), en az yerlestiren 6grenme stiline %8.8 (3)
sahip olduklar: belirlenmigtir. Deney ve kontrol grubu 6grencilerinin
6grenme stilleri bakimindan birbirine benzer 6zellikler tagidig: goriil-
mektedir.

Her Grubun Kendi icinde Farkli Ogrenme Stillerindeki Ogrenci-
lerin Ontest Sonuglan

Varyanslarin homojenligi ontestler bakimindan Levene istatistigi ile
test edilerek gruplarin homojen oldugu saptanmistir. Bu yuzden farkl
ogrenme stilleri ortalamalar: arasindaki farkin kontrold i¢in dntest pu-
anlarina tablo 2’ de gortldiagi gibi Kruskal-Wallis Test istatistigi uygu-

lanmagtir.

Table 2.
Grup Igi Farkl Og'renme Stilleri Igin Ontest Kruskal-Wallis Test Sonuglan

L . Sira .
Ogrenme stilleri  n ortalamast Chi-Square sd  p
Yerlestiren 5 23.10
Degistiren 7 13.79
Deney -
Grubu Oziimseyen 10 19.20
Ayrnistiran 12 15.92 3.204 3 361
Toplam 34
Yerlestiren 3 7.50
Degistiren 8 19.13
Kontrol i - 1591
Grubu ziimseyen .
Ayristiran 16 19.56 4.395 3 222

Toplam 34
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Tablo 2, incelendiginde, deney grubunun kendi igerisinde farkli 6gren-
me stilleri bakimindan ortalama bagar1 puanlari arasinda anlaml bir
fark olmadig s6ylenebilir (p=0. 361>0.05). Ayn: sekilde kontrol grubu-
nun kendi igerisinde farkli 6grenme stilleri bakimindan ortalama basari

puanlar: arasinda anlamli bir fark olmadig1 s6ylenebilir (p=.0.222>0.05).

Gruplar Arasinda Farkli Ogrenme Stillerine Gére Ontest Sonug-
lan

Table 3.
Gruplararasi Farkl: Ogrenme Stillerine Sahip Ogrencilerin Ontest Akademik Basars Testi
Mann Whitney U- Test Sonuglart

Kargilagtirma n Sira Sira 8] P
ortalamast  toplam1
Deney grup-
Yerlegtiren 5 5,70 28,50
Kontrol grup- 3 2,50 7,50 1,500 ,070
Yerlestiren
Deney grup
Degistiren 7 6,64 46,50
Kontrol grup 8 9,19 73,50 18,500,266
Gruplararas: Degistiren
Ogrenme
Sitilleri Deney grup
-6ziimseyen 10 9,30 93,00
Kontrol grup 7 8,57 60,00 32,000,766
6zlimseyen
Deney grup -
Ayristiran 12 11,17 134,00
Kontrol grup- 16 17,00 272,00 36,000,059
Ayrigtiran

Tablo 3’te her iki grupta bulanan benzer 6grenme stilindeki 6grencile-
rin 6n test puanlar: arasinda farklilasma olup olmadig Mann Whitney
U- Testi analizleri edilmigtir. Analiz sonucunda (yerlestiren, p=0.070>
0.050, degistiren p=0.266> 0.050, ayristiran p=0.059> 0.050, 6zimse-
yen p=0.766> 0.050) 6grenme stilleri agisindan ontest puanlari arasinda
anlaml bir farklilik bulunmamugtir.

Ozetle deney ve kontrol gruplarindaki farkli 6grenme stillerine sahip
ogrenciler dntest akademik bagar1 puanlarina gére denk oldugu goriil-
mektedir. BTO ve geleneksel yontemin uygulandigi siniflarda akademik
bagarilara iligkin bulgular:
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Gruplar Arasi Sontest Puanlarina iliskin Bulgular

Varyanslarin homojenligi sontestler bakimindan Levene istatistigi ile
test edilerek, deney grubunun heterojen, kontrol grubunun ise homojen
oldugu saptanmistir. Gruplardaki farkli 6grenme stillerine sahip 6gren-
cilerin gruplararas: ve gruplari¢i dagilimlarinin (6rnegin n=5 yerlesti-
ren, n= 12 6zlimseyen gibi) az olmasi, gruplarda normal dagilim: engel-
lemektedir. Bu ytizden farkli 6grenme stillerinin ortalamalar: arasindaki
farkin kontrolil i¢in ve gruplarin ortalamalar: arasindaki karsilagtirma-
larda normallik varsayimini gerektirmeyen Mann Whitney U-testi kul-
lanilmigtir. Analiz sonuglar: tablo 4’te verilmistir.

Table 4.
Gruplar Aras: Sontest Puanlarina Tliskin Mann Whitney U-Testi Sonuglar:

Sira
Gruplar n Sira Ortalamast Toplami U p
Deney Grubu 34 47.25 1606.50 144.500 .000
Kontrol Grubu 34 21.75 739.50
Toplam 68

Tablo 4teki Mann Witney U-testi analiz sonuglar, BTO yaklasgimina
gore 6grenim goren deney grubu ile geleneksel 6gretim yontemine da-
yali 6grenim goren kontrol grubu 6grencilerinin sontest puanlarin kul-
lanilan yontemlere gore anlamli bir sekilde farklilagtigini géstermekte-
dir (U= 144.500, p<.05). Bu bulgu, BTO yaklagiminin 6grencilerin aka-
demik bagarilarini arttirmada etkili oldugunu gésterir.

Her Grubun Kendi icerisinde Farkli Ogrenme Stillerine Gére Son-
test Puanlarina iliskin Bulgular

Table 5.

Gruplar Ii Farkh Og“renme Stilleri Ipin Sontest Kruskal-Wallis Test Sonuglan
Ogrenme Sira Chi- o Anlaml
stilleri Ortalamast  Square Fark

Yerlestiren 5 16.10
Degistiren 7 1557

Deney Ayrigtiran 10 20.75 1.565 3 .667
Oziimseyen 12 16.50
Grubu Toplam 34
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Yerlestiren 3 16.83
Degistiren 8 1256

Kontrol Ayristiran 7 2036 2.887 3 409
Oziimseyen 16 18.84
Grubu Toplam 34

Gruplarinin kendi i¢lerinde farkli 6grenme sitilleri bakimindan sontest
puanlarinin farkli olup olmadig: Kruskal Wallis H-testi sonuglari ile or-
taya konmugtur. Tablo 5, incelendiginde deney grubunun kendi igeri-
sinde farkli 6grenme stillerine gére sontest puanlar: arasinda anlaml bir
fark [x (3) = 1.565, p=.667>0.05] yoktur. Aym: sekilde kontrol grubu-
nun kendi icerisinde farkli 6grenme stillerine gore sontest puanlar: ara-
sinda anlaml bir fark yoktur [x (3) = 2.887, p=.402] (p=.>050). Grup-
larin kendi icerisinde farkli 6grenme sitillerine gore akademik basarist
degismemektedir.

Gruplar Arasindaki Farkl Ogrenme Stillerindeki Ogrencilerin
Sontest Puanlarina iliskin Bulgular

Table 6.
Gruplart Arasinda Farkl; Ogrenme Stillerine Gore Sontest Puanlarina Iliskin Mann
Whitney U-Test Sonuglar:

Karsilast Sira Sira
atagitma - o Ortalamast ~ Toplami1 P
Deney grup-
Yerlestiren 5 5.40 27.00
Kontrol grup- 3 3.00 9.00 3000174
Yerlestiren
Deney grup
Degistiren 7 11.50 80.50
Kontrol grup 8 4.94 39.50 3:500 004
Gruplararasi Degistiren
Ogrenme
Sitilleri Deney grup
-6ziimseyen 10 12.50 125.00
Kontrol grup 7 4.00 28.00 000 001
Ozlimseyen
Deney grup -
Ayristiran 12 19.17 230.00
Kontrol grup 16 11.00 176.00 40.000 009

- Ayrigtiran




DUMAN / Beyin Temelli Ogrenmenin Farkly Ogrenme Stillerindeki Ogrencilerin... = 2071

Tablo 6da, her iki grupta bulanan benzer 6grenme stilindeki 6grencile-
rin son test puanlari arasinda farklilagma olup olmadigi Mann Whitney
U-test ile analiz edilmigtir. Analiz sonucunda yerlestiren 6grenme stili
hari¢ (U=3.000, p=.174>0.05), degistiren (U=3.500, p=0.004<0.05), ay-
ristiran U=40.000, p=0.009<0.05), 6ziimseyen (U=.000, p=0.001< 0.05),
bgrenme stilleri son test puanlart BTO’niin uygulandigi deney grubu le-
hine anlamli 6l¢tde farklilagmaktadir.

Tartisma ve Sonuclar

Aragtirma bulgular: incelendiginde, deney ve kontrol grubu 6grencileri-
nin yartya yakininin baskin olan 6ziimseyen 6grenme stiline, en azinin
ise yerlestiren 6grenme stiline sahip olduklar: gorilmektedir. Bu sonug,
Kolb 6grenme stiline dayali yapilan aragtirmalarda 6ziimseyen 6gren-
me stiline sahip olanlarin genelde ¢ogunlukta, yerlestiren 6grenme sti-
line sahip olanlarin ise en az olduguna iligkin bulgularla (Askar ve Ak-
koyunlu, 1993; Duman, 2006; Giiven, 2004; Hasirci, 2006; Kilig 2002;
Stice, 1991) benzerlik gostermektedir.

Kolb Ogrenme Stili Envanteri kullanilarak yapilan arastirma bulgulari-
na gore, bireylerin, alanlarina (sosyal bilimler, fen bilimleri gibi) ve buna
bagli olarak mesleklerine gore 6grenme stillerinin farklihik gosterdigi
belirtilmektedir (Askar ve Akkoyunlu, 1993; Kolb, Boyatzis ve Maine-
melis, 2001). Ayrica egitimle ilgilenen ve 6gretmenlik meslegini yapan
bireylerin daha ¢ok 6zimseyen 6grenme stiline sahip olduklar: vurgu-
lanmaktadir (Askar ve Akkoyunlu, 1993; Hasirc1, 2006; Ergiir, 1998).
Bu ¢aligmada da 6gretmen adayr 6grencilerin ¢ogunlukla 6ziimseyen
6grenme stiline sahip olmasi, agiklamalardaki bulgularla desteklenmek-
tedir. Bununla birlikte Kolb, Wolfe, Fry, Bushe and Gish, (1981) 6g-
renme stillerinde farkl: disiplinlerin oldugunu vurgulamaktadirlar. Bi-
reysel farkhiliklar tarafindan 6grenme stillerinin yavas yavas sekillendi-
gi aciklanur.

Deney ve kontrol gruplari arast 6grencilerin sontest akademik baga-
r1 puanlari kargilagtirilmistir. BTO 6grencilerinin akademik bagarilari-
n1 geleneksel 6gretim yontemine gére anlamh olarak daha fazla arttir-
mistir. Bu sonug, BTO ilgili yapilan aragtirmalarda 6grencilerin akade-
mik bagarilarini arttirdigini belirten bulgularla benzerlik géstermekte-
dir (Bowman, 2003; Brodnax, 2004; Caine ve Caine, 1994; Caine, 2000;
Crowell, Caine, & Caine, 1998; Caulfield, Kidd ve Kocher, 2000; Cen-
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gelci, 2005; Erlauer, 2003; Getz, 2003; Jeftrey, 2004; Jensen ve Dabney,
2000; Ozden ve Giiltekin, 2008; Wagmeister ve Shifrin, 2000; Wor-
tock, 2002).

Derslerin planlanisi, sunumu ve kazanimlarin beynin isleyis ilkelerine
gore tasarlanmasi durumunda 6grencilerin tutumlarinda, motivasyon-
larinda ve akademik basarilarinda olumlu gelismelerin olabilecegi acik-
lanmaktadir (Godwin, 2000; Jensen, 2008; Kotulak, 1997; Sousa, 2006;
Wolfe, 2002; Zedina, 2004; Zull, 2002).

Her grubun kendi i¢inde farkli 6grenme stillerindeki 6grencilerin aka-
demik basari puanlari kargilagtirilmigtir. Ayni grup iginde bulunan fark-
L1 8grenme stillerindeki 6grenciler akademik bagar1 agisindan birbirle-
riyle anlamli olarak bir farklilagma gostermemislerdir. Bu sonugla 6g-
renme stillerine gore akademik basar: arasinda anlaml bir farklilagma-
nin olmadigini sdyleyebiliriz. Ancak Gruplar arasi farkli 6grenme stille-
rindeki 6grencilerin akademik bagarilarinin kargilagtrilmas: ayrica yapil-
mistir. BTO’ye dayali 6gretim yapilan deney grubundaki farkli 6gren-
me stillerine sahip 6grencilerin (yerlestiren 6grenme stili harig,) degisti-
ren, ayrigtiran, 6ziimseyen 6grenme stillerindeki 6grencilerin akademik
bagarist kontrol grubunda bulunan ayni 6grenme stiline sahip 6gren-
cilerin akademik bagarilarindan daha yiiksektir. Bu sonu¢ ayni zaman-
da BTO’niin uygulandigi simiftaki akademik basariyr arttirdign goriisii-
nii desteklemektedir. Ciinkii deney grubunda uygulanan BTO mode-
li, farkli 6grenme stillerine gére ¢oklu sunumlara dayali 6gretimi saglar.
Beyin, ¢ok duyulu baglamsal bir islemci oldugundan deney grubundaki
6gretim, zihnin ¢aligma kurallarina gére planlanmistir. Bu planlamanin
somut gostergesi ise deney grubunda uygulanan BTO biitiinlestirilmis
ogrenme-6gretme modelidir. Bu BTO model, farkli ogrenme stillerine
sahip 6grenenlere “beyin uyumlu dogal 6grenme kogullarinin gerektir-
digi siire¢ ve ortami sagladigin soyleyebiliriz. BTO, bireysellestirilmis
6gretimle baglayan 6grenme stilleriyle iligkili nérofizyolojik olarak ko-
sullarinin ve ilkelerinin saglandig1 6gretim uygulamalarinin yeni bir je-
nerasyondur. Carbo, Dunn, & Dunn (1986), BTO yaklagiminin 6gren-
me stili alaninda yeni bir yaklagim oldugunu vurgulamaktadirlar. Cesitli
aragtirmalar Gniversite 6grencilerinin akademik performanslarinin 6g-
renme stilleriyle iligkili oldugunu géstermektedir (Scales, 2000). Aripin
ve arkadaglarinin (2008), 6grencilerin 6grenme stilleri ve akademik per-
formans ile iligkili yapmig olduklar: calismada da 6grenme stillerine da-
yali akademik performansin anlaml oldugu bulunmustur. Buna kargi-



DUMAN / Beyin Temelli Ogrenmenin Farkls Ogrenme Stillerindeki Ogrencilerin... = 2073

lik McCarthy’nin (1987), yapmis oldugu aragtirma bulgularinda, yerles-
tiren ve degistiren 6grenme stiline sahip 6grencilerin yeterince bagari-
Ii olamadiklar: gorilmektedir. Matthews (1996), lise 6grencilerinin 6g-
renme stillerinin akademik basarilari tizerine 6nemli bir etkisinin oldu-
gunu saptamugtir. Pyryt, Sandals ve Begoray (1995) yetenekli, orta ye-
tenekli ve 6zel gereksinimlere sahip 6grencilerin 6grenme stilleri ara-
sinda anlamli bir farklilagmanin oldugunu belirlemiglerdir. McCarthy,
(1987), Currie, (1995), Bilgin ve Durmus (2003), Uzuntiryaki, Bil-
gin ve Geban (2003), Kvan ve Yunyan (2005), Demirbas ve Demir-
kan (2007), tarafindan yapilan arastirmalarda, akademik basarinin 6g-
renme stillerine gore farkhilagtifi vurgulanmaktadir. Kolb’a gore (1984)
6grencilere, tim stillere uygun etkinlikleri sunabilmek, olduk¢a 6nem-
lidir. Boylece 6grencilerin tercih ettikleri stile uygun bir 6gretim stireci-
ne daha fazla ilgi duyduklarini, zihinsel ve fiziksel bir katilim géstere-
bildiklerini sdyleyebiliriz. Etkili 6grenmeyi daha fazla desteklemek i¢in
uygun planlamalar yapilarak 6grencilerin performanslari iyilestirilebilir
(Sims ve Sims, 1995).

Yapilan diger aragtirma bulgularina gére 6grenme stillerine dayali egi-
timin 6grencilerin bagarisini artirdigini ve ancak bu artigin 6grenme
stillerine gore farklilagmadigy belirtilmektedir (Bielaczyc and Collins,
1999; Whicker, 2001; Williams, 1990'dan akt., Gencel, 2008). Ogrenme
stilleri ile akademik bagar1 arasinda anlaml bir farkin olmadigini goste-
ren ¢alismalarda vardir. Williams (1999), zihin haritalari ile not alma ve
geleneksel not almanin etkililigini karsilagtirmig ve ¢alisma sonunda be-
yin yarikirelerinin baskinlig: ile katilimcilarin performanslar arasinda
ve 6grenme stilleri ile beyin yarikiirelerinin baskinlig1 arasinda anlam-
Ii bir farklilik olmadigini ortaya koymustur. Somyurek ve Yalin (2007)
tarafindan yapilan ¢aligmada; alan bagimli ve alan bagimsiz 6grencile-
rin bilgisayar destekli egitim yazilimlarina iligkin ¢alisma sonuglarinda
ise akademik bagarilar1 arasinda anlaml bir fark olmadig: saptanmugtur.

BTO kosullarinda bahsedilen (Caine ve Caine, 1994) ve bu calismada-
ki BTO modelinde 6grenme siirecinde uygulamaya konulan “rahatla-
tilmig uyaniklihk”, 6grencilerde biligselfarkindalik beceri ve tercihlerini
yapilandirdigini séyleyebiliriz. Son BTO aragtirmalar: bulgulari, fark-
li 6grenciler i¢in farkli 6grenme alanlarinda farkli 6grenme-6gretme
stratejilere gereksinim oldugunu vurgulamaktadir (Pool, 1997; Gre-
en, 1999; Slavkin, 2002; Goswami, 2004; Sousa, 2006). Zira BTO

6grenme-6gretme siireglerinde 6grencilerin kendi beyin yapilarinin ve
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6grenme stillerinin farkina varmasi i¢in firsatlar saglamaktadir. Bu ¢a-
lismanin bulgularina gére, uygulanan BTO modeline gore yapilan et-
kinliklerle, deney grubundaki 6grencilerin éncelikle “psikolojik rahat-
Lik”, “fizyolojik giivenlik” ve “coklu model ve tercihlerle” rahatlatilmig
bir uyaniklilik i¢inde oldugunu séyleyebiliriz. Bu rahatlik ve farkinda-
lik, Bandura’nin (1997) deyimi ile 6grencilerin benlik algisini iyiles-
tirmektedir. Goleman’a (1995) gore iyi bir psikolojik ruh hali, gren-
mede basarili bir katalizorlik gorevini gergeklestirir. Bu denel stireg-
te uygulanan BTOniin, psikolojik rahatlik, duygusal ve biligsel din-
ginligi ve uyanikliligi sagladigini soyleyebiliriz. BTO, 6grencinin ken-
di beyin ve 6grenme stil 6zelliklerinin neler olduguna iligkin bir farkin-
dalik olusturdugunu séyleyebiliriz. Nasil 6grendigini 6grenebilen 6g-
rencinin, “igerige derinlemesine bir dalmayla” 6grenmeyi kendi algilay1-
sina gore isleyip anlamli olarak yapilandirdigini soyleyebiliriz. Ogren-
me stilinin farkina varan deney grubu 6grencilerinin hem biligsel hem
de duyugsal agidan rahatladiklarini séylemislerdir. Bu rahatlik ve far-
kindalik 6grencinin olumlu benlik algisini iyilestirdigini ve 6grencinin
aktif stire¢lemeyle icerigi kodlayip anlamlandirdigini ve akademik ba-
sarilarini kontrol grubundaki égrencilere gore daha fazla artirabildigi-

ni soyleyebiliriz.

Bu calismanin sonucu ile diger aragtirma sonuglari incelendiginde,
gruplar arasinda kullanilan farkli yontemlerin ya da 6grenme stiline da-
yali yapilan 6gretimin, 6grencilerin akademik bagarilarini arttirdi an-
cak ayni grup icerisindeki 6grenme stillerine gore akademik bagarinin
pek degismedigini sdyleyebiliriz. Sonugta 6grenme stilleri ile akade-
mik bagar1 arasindaki anlaml bir farkin olup olmadigina iligkin farkls
aragtirma bulgular: vardir. Ancak 6grencilerin bagarili olmasi isteniyor-
sa 6grenmeyi temel bir gereksinime ve degisime donistiirebilecek be-
yin uyumlu bitinlestirilmis 6grenme-6gretme tasarimlari katkida bu-
lunabilecektir.

Orneklemedeki 6gretmen aday 6grencilerin en fazla 6ziimseyen 6gren-
me stiline, en azin ise yerlestiren 6grenme stiline sahip olduklari belirlen-
mistir. BTO yaklagimi, 6grencilerin akademik basarilarini anlamli ola-
rak geleneksel 6gretim yontemine gore daha fazla arttirmistir. Her gru-
bun kendi i¢indeki farkh 6grenme stilleri arasinda bir fark bulunmamig-
tir. Her iki grupta bulunan benzer 6grenme stilindeki 6grenciler son test
puanlari agisindan kargilagtirlmistir. Yerlestiren 6grenme stilli harig, de-
gistiren, ayristiran, 6ziimseyen 6grenme stillerine sahip 6grencilerin aka-
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demik bagarilar: kontrol grubundaki ayni 6grenme stiline sahip 6grenci-
lerin akademik bagarilarindan anlamli olarak daha ytiksek bulunmugtur.

Sonugta BTO, farkli 6grenme stillerindeki égrencilerin akademik ba-
sarilarina ayni olumlu katkiy1 saglamistir. Onlara beynin ¢aligma ve 6g-
renme sistemine dayali ¢oklu ortam ve sunumlara dayal: etkinlikler ya-
pilmus ve akademik basarilar ayni 6l¢ide arttirlmigtir. O halde bu ¢a-
lismanin en 6nemli dogurgusu(implication) olarak sunu soyleyebiliriz:
BTO, hem bireysellestirilmis hem de farkli 6grenme stilleriyle iligki-
1i birlestirilmis 6gretim uygulamalar: i¢in bir sinerji yaratabilmektedir.
Ogretimin zihindeki kurallara gore yapilmast anlamli 6grenmeyi ve de-
rinlemesine iligkilendirmeyi saglayabilmektedir.

Farkli 6grenme stillerine sahip 6grencilerin anlaml 6grenmeleri igin
ogretim, BTO uygun modellerle biitinlestirilmelidir. Ogretmenlerin
6grenme-ogretme slrecini, ortamlarini icerige ve farkli 6grenme stil-
lerine gére desenlemelerinde, 6gretim planlarinin ve etkinliklerinin ge-
listirilmesinde bu ¢alismanin bulglarindan ve uygulamalarindan yarar-

lanmalar1 onerilir.
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Learning styles are factors directly affecting students’ learning proc-
esses. Individual differences observed in the acquisition and processing
of information during the learning process result in style differences in
learning (Felder, 1996). The best way of conceiving individual differ-
ences is through understanding learning styles (Hall, 2005). An under-
standing of learning styles requires some knowledge of how the brain
works and learns, and how the brain functions. As the feelings, emo-
tions, attitudes and backgrounds of individuals are different from each
other, each person acquires and learns information in different ways. It
is claimed that the learning styles of the individuals are determined by
the ways the brain functions. Thus, the content, design and presentation
of each learning activity should be developed in such a way as to cater
to the different thinking and learning styles of students (De Vita, 2001).
What matters is how to design and carry out effective learning activities
to meet the needs of students with different learning styles. Hence, it
seems necessary to teach students how the brain functions and learns
while acquiring and processing information.

There are various viewpoints regarding how we perceive and process
information (Dunn, 1990; Dunn & Dunn, 1992; Kolb, 1984; McCa-
rthy, 2000). Within the context of the findings suggested by the neu-
rophysiologic theory of Hebb (1949), it is believed that the left and
right hemispheres of the brain employ different strategies while receiv-
ing different information in different ways (Jensen, 2008; Kolb, 1984;
Williams, 1983). Each hemisphere contributes its special functions to
cognitive, affective, and physical activities and is neuron or nerve cell
rich (Jensen, 2008; Walls, 1999). Neither of these hemispheres is supe-
rior to the other; they just have different specialized functions (Gazzan-
iga, 1998; Organisation for Economic Co-operation and Development
(OECD), 2002). The hemispheres spontaneously determine the time
spent on thinking about a particular issue (Sprenger, 2002), and the
brain serves its function as a whole. At the same time, “every brain is

unique” (Caine & Caine, 1994).

Several educators and brain researchers, including Dun and Dunn
(1992), Kolb (1984), Hebb (1949), Gregore (1984), McCarthy (2000),
Butler (1987), and Felder (1996) have conducted research and produced
materials related to students’ learning styles as related to the brain’s
hemispheres. This research has revealed that individuals learn in dif-
ferent ways; hence, multi-dimensional teaching models should be used.
McCarthy (2000), for example, suggested that teachers using her four
styles involve both right brain and left-brain processing techniques.
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Learning Styles

Learning styles are cognitive, affective, and physiological traits that serve
as relatively stable indicators of how learners perceive, interact with, and
respond to the learning environment (O’Keefe & Nadel, 1978, p. 32).
Previous research (Kolb, Boyatzis, & Mainemelis, 2001) has shown that
learning styles are influenced by personality type, educational speciali-
zation, career choice, and current job role and tasks. The indicators of
“what” and “how” a student processes while learning largely determine
his/her learning style. Kolb and Kolb (2005) state that there is no such
thing as a fixed learning style; rather, learning occurs on a continuum
ranging from concrete to abstract, or from reflective observation to ac-
tive experimentation.

Kolb’s Experiential Learning Theory (ELT) (1984) is based on research
conducted on brain hemisphere dominance. Much of the research on
ELT has focused on the concept of learning style, using the Learning
Style Inventory (LSI) to assess individual learning styles (Kolb et al.,
2001; Kolb & Kolb, 2005). The ELT model portrays two dialectically
related modes of grasping experience—Concrete Experience (CE) and
Abstract Conceptualization (AC)—and two dialectically related modes
of transforming experience—Reflective Observation (RO) and Active
Experimentation (AE). ELT is a holistic, dynamic, and dialectic theory
of learning. Because it is holistic, the four modes that make up the ex-
periential learning cycle (CE, RO, AC, and AE) are conceived of as
interdependent (Kolb and Kolb, 2005). Learners can thus be classified
into one of four learning styles: converger, diverger, assimilator, and ac-

commodator, mapped in one of the four quadrants (Kolb, 1984).

Accommodators have CE and AE as dominant learning abilities, enjoy
new experiences, and act on feelings more than logic. They learn by do-
ing and feeling (Kolb and Kolb, 2005).

Diwvergers combine CE and RO and enjoy brainstorming, being active and
gathering information (Kolb and Kolb, 2005). They have cultural interests,

they are imaginative and emotional, and they like working in groups.

Convergers combine AC and AE, and they like learning through experi-
menting and reflective observation. They use hypothetical-deductive
reasoning while focusing on a specific problem (Smith & Kolb, 1996).
These learners prefer to experiment with new ideas, simulations, and

practical applications (Kolb & Kolb, 2005).
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Assimilators conceive information through abstract conceptualization
(AC), and they process it through reflective observation (RO). They
learn by thinking and observing. Assimilators classify information into
logical categories, develop theories, and favor abstract concepts. Assimi-
lators prefer readings, lectures, and exploring analytical models (Kolb

and Kolb, 2005).

According to this model, individuals conceive information by feeling
or thinking and process it by observing or doing. However, the learn-
ing style of an individual is not determined by only one skill. It is the
common outcome of the combination of four learning skills. Thus, the
development of learning activities catering for all the components of
an individual’s learning style requires the design of teaching-learning
models that can stimulate all the senses and the lobes of the brain. In
this respect, BBL seems to be the most promising approach for the
design of such a model.

Brain Based Learning (BBL)

BBL involves accepting the rules of how the brain processes, and then
organizing instruction bearing these rules in mind to achieve meaning-
ful learning (Caine and Caine, 1994). BBL is a way of thinking about
the learning process. It is a set of principles and a base of knowledge and
skills through which we can make better decisions about the learning

process (Jensen, 2008).

The objectives of brain research studies include teaching to individual
differences, diversifying teaching strategies, and maximizing the brain’s
natural learning processes (Giilpinar, 2005; Tileston, 2005; Zadina,
2004). Without knowing the working system of the brain, it is not pos-
sible to understand the nature of learning. According to Zull (2002), the
art of teaching must be the art of changing the brain. For Kolb and Kolb
(2005), meaningful learning does not occur in a single way, but in a unity
of circulation because the brain works in a unity while learning. Teach-
ing should start with the exploration of the brain. While challenges may
promote learning, threats may hinder it (Caine and Caine, 1994).

Based on the findings of neuroscience, BBL guides according to the
principles and workings of the brain to improve the best way of learn-
ing, increase academic achievement, and provide equal opportunities for
individual differences
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The Relationship between BBL and Kolb Experiential Learning

It is suggested that, in BBL approach, discussion should be done by stu-
dents sharing their experiences and the lessons that they have learned
from those experiences with each other in class. The principles of BBL
are followed in experimental learning with the application of principles
such as patterning, parallel processing, and challenges to enhance learn-
ing (Phillips, 2005). This process of experiential learning is related to the
process of brain functioning as shown in Figure 1. “Put into words, the fig-
ure illustrates that concrete experiences come through the sensory cortex,
reflective observation involves the integrative cortex at the back, creating
new abstract concepts occurs in the frontal integrative cortex, and active
testing involves the motor brain. In other words, the learning cycle arises
from the structure of the brain” (Kolb and Kolb, 2005; Zull 2002). Zull
(2002) illustrates the parallelism between the brain’s natural cycle of le
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Figure 1. Tbe Experiential Learning Cycle and Regions of the Cerebral Cortex (Zull, 2002)

Kolb’s learning cycle model accounts for students’ gaining internal in-
sights about their own learning preferences. Through experiences and
physical activities, students can strengthen the synaptic links between
neurons. Experiences physically change the brain through internal and
external stimuli (Roberts, 2002). According to Zull (2002), change is
learning. Learning is a process, and it occurs through experiences. The
most important shared concept of ELT and BBL is experience, and the
relationships between BBL and Kolb’s experiential learning model can
be summarized as follows:
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BBL ELT

1.'The brain works in unity 1. Learning takes place in the form of a

2. Each brain is unique circulation.

3. The brain is divided into two hemispheres | 2. Every learning style equips students with

and they have different functions. particular perceptions and processing skills.

4.The left brain is analytic and abstract; the | 3.The cycle of learning defines two

right brain is holistic and concrete. dimensions of learning.

5.'The brain has four lobes, and each lobe 4.'The first is the conception of information

serves different functions and duties. and the second is information processing.
5.'The cycle of learning has four learning
styles. Every individual has his/her own
particular learning styles.

The BBL and ELT models explain learning based on the brain’s lobes
and the working principles of learning. According to BBL theory, in-
dividuals have their own personal circulation and circadian rhythm

(Jensen, 2008).

'The present study also reviews previous studies about BBL and learn-
ing styles. In a meta-analysis study conducted on learning styles, 42
different studies were reviewed, and this review revealed that coher-
ence between learning activities and learning styles enhances academic
achievement (Hein & Budny, 2000; Bayraktar, 2000; Stinbiil, 2004).
Learning-centered teaching that take learning styles into considera-
tion has been found to positively affect creative intelligence, academic
achievement and motivation (Bajraktarevic, Hall & Fullick, 2003; But-
ler,1987; Demirbas & Demirkan, 2007; Felder, 1996; Kolb, 1984; Mc-
Carthy, 2000; Scales, 2000).

Different teaching styles are required for different learning objectives
(Gagne, Briggs, & Wagner, 1992). Teaching should be performed by
considering the style differences of students (Gardner, 1993), and no
single learning-teaching theory is adequate on its own. There is, there-
fore, a need for integration of different models based on brain-compat-

ible learning conditions.

Although the literature reveals many studies about BBL and learning
styles, of more importance is the need to synthesize BBL and learning
styles together and use this synthesis in experimental classroom envi-
ronments. This study aims to fill this space in the experimental area. In
this respect, a learning and instruction model which is appropriate for
the principles and conditions of BBL in the literature is developed and
applied.
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The Purpose of the Study

The present study deals with the organization of learning according
to the characteristics of students with different learning styles and the
working principles of the mind so that each individual can equally draw
on learning conditions. That is, the study aims to investigate whether
BBL makes similar contributions to the academic achievement of stu-
dents with different learning style. For this purpose, answers are sought
for the following questions:

1. How is the learning style distribution of the students in the groups?

2. Are there any significant differences between the effects of the
BBL approach on the academic achievement of the experimental
group students and the effects of a traditional method on academic
achievement of the control group students?

3. Are there any significant differences among the academic achieve-
ment levels of the students in the control group depending on their
learning styles, and are there any significant differences among the
academic achievement levels of the students in the experimental
group depending on their learning styles?

4. Are there any significant differences between the academic achieve-
ment of the experimental and control groups according to different
learning styles?

Method

The design of the study is a pre- and post-test experimental model with
a control group. The present study compares the effects of independent
variables of the study (BBL approach used in the experimental group,
and a traditional approach—lecture, question-answer—used in the con-
trol group on the dependent variable (student achievement).

Participants

The study was carried out by the researcher among third-year
students of the Education Faculty of Mugla University in the
2006-2007 academic year. While forming the sample, attention
was paid to the need for students in the groups to be from the
same departments, and with similar university entrance exam



2084 « EDUCATIONAL SCIENCES: THEORY & PRACTICE

(OSS) scores. Through the pre-test, academic achievement scores
of the students were equalized. Then, the students were randomly
assigned to the control and experimental groups.

Out of the 34 experimental group students, 18 (52.9%) are females
and 16 (47.1%) are males, and out of the 34 control group students, 15
(44.1%) are females and 19 (55.9%) are males. The age range is 20-22
years in both groups. The socio-economic and cultural conditions of the
participants are similar. Participation was on a voluntary basis, and the
research was conducted during a course on the subject of measurement
and evaluation. Participants were informed of their learning style pref-
erences at the end of the study.

Instrument

For this study, an academic achievement test and the Kolb’s learning
styles inventory (LSI) were used. In order to determine experimental
and control groups, Kolb’s (LSI), “Personal Information Form”, devel-
oped by the researcher, and an academic achievement level test were
administered.

The Academic Achievement Test: In order to develop an academic
achievement test, literature about the unit “measurement and evalua-
tion” was reviewed, and the topics to be studied in this unit were deter-
mined as follows: 1. Concepts concerning Measurement and Evalua-
tion 2. Structural characteristics of measurement tools 3. Measurement
Tools and Methods used in Measurement 4. Reliability and Validity of
Measurement Tools. An academic achievement test including 45 ques-
tions was designed by the researcher. Expert opinions were sought for
the validity of this achievement test, and the test was piloted among
148 fourth-year students from the Faculty of Education. Through item
analysis, the difficulty level and discrimination power of the questions
were investigated. Kehoe (1995) states that good test questions should
be correctly answered by 30-80% of the participants; that is, item dif-
ficulty should be between 0.30 and 0.80. According to the level of diffi-
culty, items having a difficulty level below .30 were considered to be too
difficult, and items having a difficulty level above .80 were considered to
be too easy. For the discrimination value, .40 and above were considered
to be acceptable values. As a result, five questions were discarded from
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the test, and the remaining 40-item test was used as the achievement
test in the present study. The KR-20 reliability coefficient of the test was
found to be .86. This multiple-choice achievement test was adminis-
tered to both the experimental group and the control group to test their
pre-knowledge. For every correct answer, 1 point was assigned, and for
every false answer, O point was assigned. Every question in the test has
four options. The possible highest score that can be achieved in the test
is 40. Data concerning the students’ academic achievements in relation
to their learning styles were also collected with the pre- and post-test
academic achievement test.

The Learning Style Scale: The learning style scale developed by Kolb
(1984) was adapted into Turkish by Askar and Akkoyunlu (1993), and its
reliability was found to be .72. There are 12 items in the scale. Each item
has four options, each of which represents a learning style. Every item is
scored between 1 and 4, so the minimum score to be obtained from the
scale is 12, and the overall maximum score is 48. For the data from the
learning style scale to be interpreted, combined scores are needed. These
are calculated by taking the Abstract Conceptualization-Abstract Expe-
rience (AC-AE) and the Active Experience-Experiential Observation
(AE-EO) difference. The results of these calculations range from -36
to +36. Positive scores obtained for AC-AE indicate that the student is
abstract, and negative scores indicate that the student is concrete. Posi-
tive scores obtained for AE-EQ indicate that the learner has an active
learning style, and negative scores indicate that the learner has a reflec-
tive learning style. By placing the values obtained from the calculation
on a diagram designed according to Kolb’s (1984) Experiential Learning
Theory, the learning styles of the students were determined.

Data analysis methods: Test results of Levene statistics were used for
the homogeneity of the group variances. The Kruskal-Wallis H-Test and
the Mann Whitney U-test were used for the pre-test. Post-test scores
were compared to find the difference between the means. In addition,
for unrelated measure which doesn’t require assumption of normality, the
Mann Whitney U-test was used for inter-group academic achievement
scores, the Kruskal Wallis H-Test was used for intra-group academic
achievement scores, and a t-test was used for binary combinations of dif-
ferent learning styles. The data obtained were analyzed using the SSPS
program package. The level of significance is accepted to be .05.
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Procedure
Pre-experiment procedure:

1.'This study was carried out during a course on measurement and eval-
uation. For both groups, the study was carried out during a five class-
hour week over a six week period. Teaching of the topics in the experi-

mental groups is performed in the following sequence:
1*t week: Theoretical and applied studies related to BBL.
2™ week: Measurement and evaluation-related concepts.
3 week: Structural characteristics of measurement tools.
4% week: Measurement tools and devices used in measurement.
5% week: Reliability and validity of measurement tools.
6™ week: General evaluation

2. A pre-test was administered to the groups to equalize their
pre-knowledge about the topics to be taught in the measurement
and evaluation course.

3. While BBL-based activities were used in the experimental group,
traditional teaching approach-based activities were employed in the
control group.

4. By using the Kolb learning style inventory, the learning styles of the
participants were determined. Students were given detailed instruc-
tions on how to complete the questionnaire and how to record their

ansSwers.

5. After the study was completed, the test used as pre-test was again
administered to both groups as a post-test.

Procedure followed in the experimental stage;

In the experimental group, films and slide shows about how the brain
functions were shown. A content-methodology connection was de-
signed by the researcher himself and developed according to the BBL
model. This model represents a learning-teaching design based on
conditions, processes, and gains that are connected to each other in a
complementary manner. This design stemmed from the BBL principles
and conditions outlined by many researchers (Caine, Caine, McClintic
& Klimek, 2005; Jensen, 2008; Jensen and Dabney, 2000). This “BBL
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integrated learning-teaching” model was developed by the researcher
and used in the present study for teaching all the topics of the unit. This
model is shown in Figure 2.

THE CONDITIONS [ [
OF BRAIN BASED LEARNING TEACHING PROCESS ‘ | LEAERNING GAINS
LEARNING L
| Comfidence | LowThreat, | |
| High Challenge |
— MOTIVATION,
1 || RELAXED | —= =
ALERTNESS | g1 Physiological safety
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o, | |Positiveof I
Self-Concept
. | Focusingon | Tt
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. ! Intemalization The Content MEANING,
q | ACTIVE . 7 Personal Thinking Deeply, Seeing
PROCESSING Meaningful 1 Analogies, Relationships and
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Figure 2. BBL Integrated Learning-Teaching Model

This model consists of three vertical and horizontal frameworks. The
vertical axes represent “the conditions of BBL”, the “learning-teaching
process”based on these conditions, and the “learning gains”at the end of
this process. The horizontal axes represent elements concerning how the
three conditions of BBL are fulfilled in the learning-teaching process.
With the use of these elements, gains related to each condition of BBL
are obtained. Now, this process can be explored as follows:

I. For “Relaxed Alertness”; 1. The lesson started with music.
2. 'The required setting for a positive academic perception of
self—concept based on principles such as “every brain is unique
and it has unique learning and interpretation capacity” and
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the “brain is a parallel processor” was provided. 3. During
breaks, students were advised to drink water. 4. Cooperation
and group-work opportunities were provided to enhance emo-
tional awareness and relaxation. Students were also allowed to
walk around the classroom to discuss freely and brainstorm. 5.
The students were told that each individual is responsible for
himself/herself to both remove stress and to challenge them-
selves, and they prepared their own portfolios and evaluated
them. Throughout the learning-teaching process, a classroom
setting with “physiological safety” and “psychological relaxa-
tion” was created.

The basic concepts and topics in the unit “assessment and
evaluation” (direct, indirect, absolute, and relative assessments
etc.) were associated with factors such as students’ exam scores,
heights, weights, and the temperature of the classroom. Based
on these scores, activities were carried out with many different
assessment tools according to the principles of “relaxed alert-

»
ness.

II. For “Orchestrated Immersion”; 1. For “focusing on mean-
ingful content” and individual experiences, unit topics were
projected. 2. For “integrated program and thematic teaching”,
the main and sub-themes of the unit topics were determined
together with the students. Through an analytic approach,
themes were separated into either verbal or numerical. Numer-
ical operations in measurement and evaluation such as arith-
metic means, standard deviations, percentages and frequen-
cies, Mod, Median T and Z score calculations were associated
with daily problems. Verbal operations were patterned around
the lives of the students. Then, In-class presentations were
performed. 3. For “enriched environments”, posters, pictures,
graphics and multimedia related to the topic were displayed
and caricaturized pictures were hung up. Slide shows parallel
to the content were displayed in each lesson. Students were
encouraged to participate in whole class discussions about the
basic principle of “you cannot evaluate the thing you have not
measured and you cannot reach a conclusion about the thing
you have not evaluated”. These activities were associated with
the life experiences of the students. 4. For “synergy based on
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cooperation”, the topics of assessment and evaluation course
were grouped. Every main topic of the unit was assigned to a
cooperation-based group, and each group prepared a project
about its own topic. Projects were displayed in the classroom
and presented through dramatization. “Measurement and
evaluation” concepts were dramatized using both natural and
produced objects. For example, measurement tools used to
measure were classified and their features were explained. Stu-
dents were allowed to discuss the methods and tools used to

evaluate their exam results.

III. For Active processing: 1. For “questioning and deep think-
ing”, “Asking question is the basic condition required to think”,
“If there is a question, then there is a meaning” principles were
exploited throughout the whole experimental process while
the activities were being done. 2. For “internalization and re-
arrangement of the content”, students with different learning
styles were brought together. Activities were performed ac-
cording to the learning styles of each group. 3. For “assigning
meaning and personal analogies”;,topic-related stories were
told, educational games were played, crossword puzzles were
solved, and drama activities were performed. 4. For “encoding
and connecting”, It was coded by matching the measurement
tools’ features (like reliability, validity, usefulness and objectiv-
ity) with characteristics that students need to have.

'The validity and reliability features that should be possessed by meas-
urement tools were discussed. Sources of error in measurement tools
were classified. Interesting examples showing the serious effects of the
measurement errors on human life were presented. The students were
encouraged to associate the content with their life experiences in order
to relate methodology to content.

In addition, while teaching the topics to the experimental group, a
content-time matrix was considered. Activities and content presenta-
tions in the learning-teaching environment were constructed by con-
sidering “Primacy-later, Prime Time-1, Prime Time-2 and Downshift
Time (Dwyer, 2002; Sousa, 2006). For example, in Prime-time 1 (the
first 15-20 minutes of the lesson) the main and sub-topics of the sub-
ject were explained through various materials, power point shows and
drama activities. In Downshift-Down-time (when the students lose
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their concentration) the topics were taught with an inter-disciplinary
approach by using music, drawings, cartoons, and group work. In
Prime-time 2 (last 10-15 minutes of the lesson) the content of the
lesson was encouraged to be personally constructed and internalized
with the help of questioning-based coding. In this stage, the principle
of “if there is question and questioning, understanding has occurred”
was employed. The lesson ended with a few questions aiming to re-
mind the students of the topic of the following lesson and to arouse

interest and curiosity.

In the control group, traditional teaching methods were employed, and
approaches used in the experimental group were not capitalized upon.
'The content is the same as the content dealt with in the experimental
group, and lecturing and question-answer methods were used to do the

activities.

Results

This section includes distribution of the learning styles of the partici-
pants, and findings complying with the purposes of the study are pre-
sented.

Learning Styles of Students

Table 1.
The Distribution of Participants by Learning Styles

Experimental group Control group
Learning styles

Frequency ~ Percentage Frequency Percentage
Accommodating 5 14.7 3 8.8
Diverging 7 20.6 8 23.5
Assimilating 12 353 16 47.1
Converging 10 29.4 7 20.6
Total 34 100.0 34 100.0

X*1,668 df:3 p: .64

When Table 1 is examined, it is seen that the most common learning

style among the experimental group students is the assimilating learn-
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ing style at 35.3% (12), and the least common one is the accommodat-
ing learning style at 14.7% (5). In the same way, the most common style
among the control group of students is the assimilating style at 47.1%
(16), and the least common one is the accommodating learning style at
8.8% (3). Chi square analysis indicates that there is no significant dif-

ference between the two groups in terms of learning styles distribution.

Academic achievement pre-test results for students with differ-
ent learning style within the same group

Levene statistics were used to test the homogeneity of the variance in
relation to the pre-test, and the groups were found to be homogenous.
Therefore, Kruskal-Wallis Test statistics were administered to pre-test
scores to control the difference between the means of different learning

styles as presented in Table 2.

Table 2.
Pre-test (Kruskal-Wallis Test) Results for within-Group Different Learning Styles
Learning .
N Mean - Chi Df  Asymp.Sig
Styles Rank  Square
Accommodating 5 23.10
Diverging 7 13.79
Experimental Converging 10 19.20
group 3204 3 .361
Assimilating 12 15.92
Total 34
Accommodating 3 7.50
Diverging 8 19.13
Control group ~ Converging 7 15.21
. 4395 3 222
Assimilating 16 19.56
Total 34

When Table 2 is examined, it is seen that there is no significant differ-
ence among the achievement scores of the experimental group students
in terms of their learning styles (p=0.361>0.05). The same is true for the
control group (p= 0.222>0.05).
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Pre-Test Results for Different Learning Styles in the Groups

Table 3.
Academic Achievement Pre-Test (Mann Whitney U- Test) Results for Different Learning
Styles in the Groups

. Mean  Sum of
Comparison N Rank Rank U p
Experimental group-
Accommodating 5 5,70 28,50
1,500 ,070
Control group- 3250 750
Accommodating
E).(perlmental group- 7 6,64 46,50
Divergent 18,500 ,266
Control group-Divergent 919 73,50
‘Within E - )
Learning AXP ejm.I;eITm group 10 9,30 93,00
Styles -Assimilating ] 32,000 ,766
Control group Assimilating 857 60,00
Expenm.ental group - 12 11,17 134,00
Converging 56,000 ,059

Control group - Converging 17,00 272,00

As canbe seen in Table 3, the Mann Whitney U-Test was used to analyze
whether there are differences between students with the same learning
styles from the different groups. This analysis revealed that there are no
significant differences among the pre-test scores for learning styles (Ac-
commodating, p=0.070> 0.050, Diverging p=0.266> 0.050, Converging
p=0.059> 0.050, Assimilating p=0.766> 0.050). In short, the control
group and experimental group students with different learning styles
are equal in terms of pre-test academic achievement scores.

Findings concerning academic achievements of the students in the
classrooms where BBL and a traditional teaching method were used
are presented below.

Findings Concerning Inter-Group Post-Test Scores

In relation to the post-test, Levene statistics were used to test the ho-
mogeneity of the variances. The experimental group was found to be
heterogenic, and the control group was found to be homogenous. The
number of the students with different learning styles (for example, ac-
commodators N=5, assimilators N= 12 etc.) prevents normal distribu-
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tion from occurring. Hence, to control the difference among the means
of different learning styles, the Mann Whitney U-test, which does not
require the normality assumption, was used. The results of the analysis
are presented in Table 4.

Table 4.
Mann Whitney U-test Results Concerning between-groups Academic Achievement post-test
Scores

Groups N Mean Rank  Sum of Ranks U p
Experimental group 34 47.25 1606.50 144.500  .000
Control group 34 2175 739.50

Total 68

The results of the Mann Whitney U-test presented in Table 4 show
that post-test scores of the experimental group, where BBL was used,
exhibited significant differences when compared to those of the con-
trol group taught with a traditional method (U= 144.500, p<.001). This
finding indicates that the BBL approach is more effective in increasing
students’ academic achievement.

Findings concerning the post-test Scores for within-group Differ-
ent Learning Styles

Table 5.
Post-test Kruskal-Wallis H-test Concerning the within-group Different Learning Styles
Learning
N l[\{/[ealil Chi-Square  df Asymp.
Styles an Sig
Accommodating 5 16.10
Diverging 7 15.57
Experimental " oring 10 2075 1565 3 667
group
Assimilating 12 16.50
Total 34
Accommodating 3 16.83
Diverging 8 12.56
Control Converging 7 2036 2.887 3 409
group
Assimilating 16 18.84

Total 34
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The Kruksal-Wallis H-test was used to determine whether there are
significant differences among the post-test scores for within-group dif-
ferent learning styles. When Table 5 is examined, it is seen that, in this
respect, there is no significant difference in the experimental group [x
(3) = 1.565, p=.667>0.05]. The same is also true for the control group [x
(3) = 2.887, p=.409>0.050]. Within-group different learning styles do
not affect the academic achievement of the students in the group.

Findings Concerning the post-test Scores of the Students from
Different Groups and with Different Learning Styles

Table 6.
Findings Concerning the Mann Whitney U-Test Results of Post-Test Scores of the Students
from Different Groups and with Different Learning Styles

Mean  Sum of

Comparison N Rank  Rank U P
Experimental group-
Accommodating 5 540  27.00
3.000  .174
Control group- 3 3.00  9.00
Accommodating
E{(penmenta_l group 7 1150 8050
Divergent 3.500 004
Control group Divergent +94 3950
Within Experimental group
Learni -Assimilating 10 12,50  125.00
carning 000 001
Styles Control group 7 400  28.00
Assimilating
Experimental group -
Converging 12 19.17  230.00
40.000  .009
Control group - 16 11.00  176.00
Converging

The Mann Whitney U-test was used to determine whether there are sig-
nificant differences between the post-test scores of the students from dif-
ferent groups but with the same learning styles. Apart from the accom-
modating learning style (U=3.000, p=.174>0.05), significant differences
favoring the experimental group were observed for the post-test scores
of Diverging (U=3.500, p=0.004<0.05), Assimilating (U=.000, p=0.001<
0.05), and Converging (U=40.000, p=0.009<0.05) learning styles.
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Discussion and Conclusion

When the findings of the distribution learning styles sample groups of
the present study are examined, it is seen that the most common learn-
ing style possessed by both the control and experimental group students
is the assimilating learning style, and the least common one is the ac-
commodating learning style. This finding concurs with the other stud-
ies based on Kolb learning styles (Agkar & Akkoyunlu, 1993; Duman,
2006; Guiven, 2004; Hasirci, 2006; Kilig, 2002; Stice, 1991)

According to the findings of studies conducted using the Kolb Learn-
ing Style Inventory, learning styles vary depending on individuals’ ma-
jors (social sciences, natural sciences etc.) and occupations (Askar &
Akkoyunlu, 1993; Kolb, Boyatzis & Mainemelis, 2001). Kolb, Wolfe,
Fry, Bushe and Gish, (1981) suggest that there are disciplinary differ-
ences in learning styles. Moreover, Kolb suggests that learning styles are
shaped gradually by individual experience. In addition, it is emphasized
that people who are in the teaching profession mostly have an assimi-
lating learning style (Agkar and Akkoyunlu, 1993; Ergtir, 1998; Hasurcy,
2006). The present study also reveals that the student teachers mainly
have an assimilating learning style.

In order to assess academic achievement, the procedure below was fol-
lowed. The experimental group students’ academic achievement post-
test scores were compared with those of the control group. BBL more
significantly increased the students’ academic achievement when com-
pared to traditional teaching method. This finding concurs with the
literature (Bowman, 2003; Brodnax, 2004; Caine and Caine, 1994;
Caine, 2000; Caulfield, Kidd & Kocher 2000; Cengelci, 2005; Erlauer,
2003; Getz, 2003; Jeftrey, 2004; Jensen and Dabney, 2000; Ozden and
Giiltekin, 2008; Wagmeister and Shifrin, 2000; Wortock, 2002).

When the planning, presentation and gains of the lesson are in compli-
ance with the working principles of the brain, positive contributions can
be made to students’ motivation, attitudes, and academic achievement
(Godwin, 2000; Jensen, 2008; Kotulak, 1997; Sousa, 2006; Wolfe, 2002;
Zadina, 2004; Zull, 2002).

Within-group comparison of the academic achievements of the stu-
dents with different learning styles found no significant differences
among the academic achievements of the students in the same group
but with different learning styles. This may mean that learning style dif-
ferences do not lead to significant differences in academic achievement.
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According to findings of other studies, learning styles-based teaching
increases students’achievement but this increases does not vary depend-
ing on learning styles (Bielaczyc and Collins, 1999; Whicker, 2001,
Williams, 1990, Gencel, 2008). There are some studies showing that
there is no significant relationship between learning styles and academic
achievement. Williams (1999) compared the effectiveness of not taking
with mind maps with that of traditional not taking and found that there
is no significant relationship between the dominance of hemispheres
and the performance of the participants and learning styles and domi-
nance of hemispheres. Somytirek and Yalin (2007) reported that there
is no significant difference among the academic achievements as a result
of a study investigating the performance of the field-dependent and
field-independent learners in computer-assisted learning environment.

Between-groups comparison of the academic achievements of the
students with different learning styles showed that, apart from the ac-
commodating learning style, significant differences favoring the experi-
mental group in the academic achievement levels of the students with
diverging, converging, assimilating learning styles. This finding supports
the idea that, where it is applied, BBL increases academic achievement
in the classroom.

We can argue that the BBL model used in the present study provided
an environment and process based on “the natural learning conditions
of brain” for students with different learning styles. Carbo, Dunn and
Dunn (1986), emphasize that BBL is a new approach to teaching ap-
plications related to learning styles. There are many studies demon-
strating that matching teaching styles with learning styles has positive
impacts on student achievement (Scales, 2000). Several studies have
shown that the academic performance of university students is related
to their learning styles. Aripin et al., (2008), in their study investigating
students’ learning styles and academic performance, found that learn-
ing style is a significant factor in determining academic performance.
It has been found that the learning styles of high school students have
effects on the students’ academic achievements by Matthews (1996).
Pyryt, Sandals and Begoray (1995) have found that there has been a
significant difference between learning styles of the students who have
special needs and the ones who are gifted. The findings of McCarthy
(1987) revealed that the students with accommodating and diverging
learning styles are not successful enough. Studies by McCarthy (1987),
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Currie (1995), Bilgin and Durmus (2003), Uzuntiryaki, Bilgin and Ge-
ban (2003), Kvan and Yunyan (2005), Demirbas and Demirkan (2007),
revealed that academic achievement varies depending on learning styles.
According to Kolb (1984), it is of great importance to provide students
with activities complying with their learning styles. In this way, students
can physically and intellectually participate in teaching process. Stu-
dents’ performances can be improved by organizing appropriate instruc-
tion to support more effective learning (Sims & Sims, 1995).

In the present study, the researcher observed that the students were in
“psychological relaxation” and “physiologic security” during the activi-
ties carried out in line with the BBL approach. Indeed, the BBL model
can be claimed to lead to “relaxed alertness” (Caine & Caine, 1994)
and metacognition as it is built upon “multiple model and preferences”
(Jensen, 2008). Recent BBL research states that diverse learners need
differentiated strategies to accommodate a variety of learning styles
for learning and reading (Green, 1999; Goswami, 2004; Pool, 1997;
Slavkin, 2002; Sousa, 2006). BBL allowed the students to recognize
what the features of their brain and learning styles were. Students who
can recognize how they learn can immerse themselves into the content
deeply. They can process the learning according to their understanding
and construct meaning. Students who gain awareness of their learn-
ing styles feel both cognitively and affectively relaxed. This relaxation
and awareness improves students’self-concept (Bandura, 1997) and in-
creases their motivation. In line with this, Goleman (1995) emphasizes
that a positive psychological mood serves the function of a successful
catalyst in learning.

When the findings of the present study are examined, it is possible
to argue that the BBL method and learning styles-based teaching in-
creased students’ academic achievement, but academic achievement
does not vary much depending on different learning styles within the
same group. The issue of whether there is significant correlation be-
tween academic achievement and learning styles is a controversial one;
however, if we want our students to be successful, it is surely a good idea
to use brain-compatible and integrated learning-teaching designs that
can convert learning into a basic need.

Consequently, the most important implications of this study are that
BBL made similar positive contributions to the academic achievement
of the students with different learning styles. BBL used in the present
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study made positive contributions to the achievement both in the inte-
grated whole-class activities and teaching activities individualized ac-
cording to different learning styles.

To increase the academic achievement levels of students with different
learning styles at the same level, the design of the learning-teaching
processes and environments should be modeled based on BBL. In the
development of in-class activities and daily lesson plans, the findings
of the present study investigating the effects of the BBL model can be
capitalized upon.



DUMAN / The Effects of Brain-Based Learning on the Academic Achievement of Students wizh... + 2099

References/Kaynakca

Aripin, R., et al (2008, July). Students’ learning styles and academac performance. Paper
presented at the meeting of the 22nd Annual SAS Malaysia Forum, Kuala Lumpur
Convention Center.

Agkar, P, & Akkoyunlu, B. (1993). Kolb learning style inventory. Education and
Science, 87,37-47.

Bajraktarevic, N., Hall, W., & Fullick, P. (2003). Incorporating learning styles in
hypermedia environment: empirical evaluation. Retrieved August 15, 2009 from
http://wwwis.win.tue.nl/ah2003/proceedings/paper4.pSd.

Bandura, A. (1997). Self-efficacy: The exercise of control. New York: W. H. Freeman.

Bayraktar, $.(2000)..4 meta analysis study on the effectiveness of computer assisted instruction in
science education. Unpublished doctoral dissertation, Ohio University, Ohio.

Bielaczyc, K., & Collins, A. (1999). Learning communities in classrooms: A
reconceptualization of educational practice. In C. M. Reigeluth (Ed.), Instructional
design theories and models, Vol. II. Mahwah NJ: Lawrence Erlbaum Associates.

Bilgin, I. ve Durmus, S., (2003). C)grenme stilleri ile 6grenci bagarisi arasindaki
iligki Gzerine karsilagtirmali bir aragtirma. Kuram ve Uygulamada Egitim Bilimleri,
3,381-400.

Bowman, J. B. (2003). Satisfaction with and preference for on-line learning: an
mnwvestigation of the impact of social and emotional learning strategies. Unpublished
doctoral dissertation, Pennsylvania State University, Pennsylvania.

Brodnax, R. M. (2004). Brain compatible teaching for learning. Unpublished doctoral

dissertation, Indiana University, Indiana.

Butler, K. A. (1987). Learning and teaching styles-in theory and practice. Columbia: The

Learner’s Dimension.

Caine, G., Caine, R. N.,McClintic, C., & Klimek, K. (2005). 12 Brain/mind learning
principles in action. Thousand Oaks, CA: Orwin Press.

Caine, R. N., & Caine, G. (1994). Making connections: Teaching and the human brain.
New York: Addison-Wesley.

Caine, R. N. (2000). Building the bridge from research to classroom. Educational
Leadership, 58(3),59-65.

Carbo, M., Dunn, K., & Dunn R. (1986). Teaching students to read through their
individual learning styles. Englewood Cliffs, New Jersey: Prentice Hall.

Caulfield, J., Kidd, S., & Kocher, T. (2000). Brain-based instruction in action.
Educational Leadership, 58 (3), 62-65.

Cengelci, T. (2005). Tke effects of brain-based learning to success and retention in social
studies. Unpublished master’s thesis, Anadolu University, Instituon of Educational
Sciences, Eskisehir.

Crowell, S., Caine, R. N., & Caine, G. (1998). The re-enchantment of learning: A

manual for teacher renewal and classroom transformation. Tucson, AZ: Zephyr Press.

Currie, G. (1995). Learning theory and the design of training in health authority.
Health Manpower Management, 21 (2),13-19.



2100 «- EDUCATIONAL SCIENCES: THEORY & PRACTICE

De Vita, G. (2001). Learning styles, culture and inclusive instruction in the
multicultural classroom: A business and management perspective. Innovations in
Education and Teaching International 38 (2),165-74.

Demirbas, O. O., & Demirkan, H. (2007). Learning styles of design students and
the relationship of academic performance and gender in design education. Learning
and Instruction, 17,345-359.

Duman, B. (2006, October). The effect of brain-based instruction to improve on students’
academic achievement in social studies instruction. Paper presented at the meeting
of the ICEE 2006 9th International Conference on Engineering Education, San
Diego, CA.

Dunn, R. (1990). Rita Dunn answers questions on learning styles. Educational
Leadership, 48 (2),15-19.

Dunn, R., & Dunn, K. (1992). Teaching elementary students through their individual
learning styles: Practical approaches for grades 3-6. Needham Heights, MA: Allyn and

Bacon.

Dwyer, M. B. (2002). Training strategies for the twenty-first century: Using recent
research on learning to enhance training. Retrieved February 7,2004 from http://www.
tandf.co.uk/journals.

Ergiir, D.O. (1998). AH. U. dort yullik lisans programlarimda 6grenci ve 6gretim iiyelerinin
ogrenme  stillerinin  karsilagtiriimasi.  Yayinlanmamis  doktora tezi, Hacettepe
Universitesi, Sosyal Bilimler Enstiriisti, Ankara.

Erlauer, L. (2003). The brain-compatible classroom: Using what we know about learning
to improve teaching. Alexandria, VA: ASCD.

Felder, R. M. (1996). Matters of style. ASEE Prism, 6 (4), 18-23.

Gagne, R. M., Briggs, L. J., & Wagner, W.W. (1992). Principles of instructional design
(4th ed). New York: Harcourt Brace Jovanovich College Publishers.

Gardner, H. (1993) Frames of mind.: The theory of multiple intelligences (2th ed). New
York: Basic Books.

Gazzaniga, M. S. (1998). The split brain revisited. Scientific American, 279 (1), 35-39.

Gencel, 1. E. (2008). Sosyal bilgiler dersinde kolb’'un deneyimsel 6grenme kuramina
dayali egitimin tutum, akademik basar1 ve dgrenmenin kaliciligina etkisi. [/kdgretim
Online, 7 (2), 401-420. http://ilkogretim-online.org.tr adresinden 14 Eylil 2008
tarihinde edinilmistir.

Getz, C. M. (2003). Application of brain-based learning theory for community college
developmental english students: A case study. Unpublished doctoral dissertation,
Colorado State University.

Godwin, M. (2000). Who are you? 101 ways of seeing yourself. New York: Penguin
Books.

Goleman, D. (1995). Emotional intelligence. Why it can matter more than 1Q. New
York: Bantam Books.

Goswami, U. (2004). Neuroscience and education. British Journal of Educational
Psychology, 74,1-14.



DUMAN / The Effects of Brain-Based Learning on the Academic Achievement of Students wizh... + 2101

Green, F. R. (1999). Brain and learning research implications for meeting the needs
of diverse learners. Education, 119 (4), 682-689.

Gregorc, A. F. (1984). Style as a symptom: A phenomenological perspective. Theory
into Practice, 23 (1), 51-55.

Gilpmar, M. A. (2005). Beyin/zihin temelli 6grenme ilkeleri ve egitimde
yapilandirmact modeller, kuram ve uygulamada egitim bilimleri. Kuram we
Uygulamada Egitim Bilimleri, 5, 271-306.

Given, M. (2004). A4 Relation between learning styles and learning strategies.
Unpublished doctoral dissertation, Faculty of Educational Sciences, Anadolu
University, Eskisehir.

Hall, J. (2005). Neuroscience and education: A review of the contribution of brain science
to teaching and learning. Scottish Council for Research in Education, Retrieved July
29,2009 from http://www.scre.ac.uk.

Hasires, O. K. (2006). Sunif égretmenligi 6grencilerinin 6grenme stilleri: Cukurova
Universitesi 6rnegi. Kuram ve Uygulamada Egitim Bilimleri, 2,15-25.

Hebb, D. O. (1949). The organization of behavior: A neuropsychological theory. New
York: Wiley.

Hein, T. L., & Budny, D. D. (2000). Zeaching to students’ learning styles: Approaches
that work. Paper presented at the meeting of the Frontiers in Education Conference.
San Juan, Puerto Rico. Retrieved July 10, 2009 from www.citeseerx.ist.psu.edu/
viewdoc/ summary?doi=10.1.1.19.1094.

Jeftrey, J. M. (2004). Brain-based learning and industrial technology education practice:
Implications for consideration. Unpublished doctoral dissertation, Central Michigan
University.

Jensen, E., & Dabney, M. (2000). Learning smarter. San Diego: The Brain Store.

Jensen, E. P. (2008). Brain-based learning: The new paradigm of teaching (2th ed). San
Diego, CA: Corwin Press.

Kehoe, J. (1995). Writing multiple-choice test items. Practical Assessment, Research
and Evaluation, 4 (9), Retrieved September 15, 2009 from http://PAREonline.net/
getvn.asprv=4andn=9.

Kilig, E. (2002). The effect of the dominant learning style on learning activities
preference and academic achievements. Educational Sciences and Practices, 1 (1),2-15.

Kolb, A.Y., & Kolb, D. A. (2005). Learning styles and learning spaces: Enhancing
learning in higher education. Academy of Management Learning and Education, 4 (2),
193-212.

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and
development. New Jersey: Prentice-Hall.

Kolb, D. A., Boyatzis, R., & Mainemelis, C. (2001). Experiential learning theory:
Previous research and new directions. In R. Sternberg & L. Zhang (Ed.), Perspectives
on cognitive learning and thinking styles (pp. 228-247). Mahwah, NJ; Lawrence

Erlbaum Associates.

Kolb,D. A.,Wolfe, D.,R. Fry, G. Bushe, G. Gish, W. Griggs, et.al (1981). Professional
education and career development: A cross-sectional study of adaptive competencies in
experiential learning. Final report NIE grant No. NIE-G-77-0053. (ERIC No.
ED209493 CE 030 519)



2102 « EDUCATIONAL SCIENCES: THEORY & PRACTICE

Kotulak, D. (1997). Recognition memory, circadian rhythms, and sleep. Perceprual
Motor Skills, 85 (1), 99-104.

Kvan, T. & Yunyan, J. (2005). Students’ learning styles and their correlation with
performance in architectural design studio. Design Studies, 26 (1), 19-34.

Matthews, D. B. (1996). An investigation of learning styles and perceived academic
achievement for high school students. Clearing House, 69 (4), 249-255.

McCarthy, B. (1987). The 4-MAT system: Teaching to learning styles with right/left
mode techniques. Barrington, IL: EXCEL, Inc.

MecCarthy, B. (2000). About teaching 4mat in the classroom. Wauconda, IL: About
Learning.

OKeefe, ], and L. Nadel. (1978).. The Hippocampus as a Cognitive Map. Clarendon
Press, Oxford, UK.

Organisation for Economic Co-operation and Development (OECD), (2002).
Understanding the brain: Towards a new learning science. Retrieved July 06,2009 from
http://ww.oecd.org.

Ozden, M., & Giiltekin, M. (2008). The effects of brain-based learning on academic
achievement and retention of knowledge in science course. Electronic Journal of
Science Education, 12 (1), 3-19.

Phillips, J. M. (2005). From neurons to brainpower: Cognitive neuroscience and brain-
based. Indiana University. (ERIC Document Reproduction Service No. ED 4905 46).

Pyryt, M. C., Sandals, L. H., & Begoray, ]. (1995). “Learning Styles Preferences Of
Gifted, Average Ability And Special Need Students: A multivariate Perspective”, ERIC:
EJ34852,

Pool, C. R. (1997). Brain-based learning and students. Zhe Education Digest, 63 (3),
10-16.

Roberts,J. W. (2002). Beyond learning by doing: The brain compatible approach. Zhe
Journal of Experiential Education, 25 (2),281-285.

Scales, A.Y. (2000). The effect of learning style, major and gender on learning computer-
aided drawing in an introductory engineering/technical graphics course. Unpublished
doctoral dissertation, North Carolina State University. North Carolina

Sims, R., & Sims, S. (1995). (Eds.). The importance of learning styles: Understanding
the implications for learning, course design, and education. Westport, CT: Greenwood
Publishing Group Inc.

Slavkin, M. (2002). Brain science in the classroom. Principal Leadership, 2 (8),21-29.

Smith, D. M., & Kolb, D. A. (1996). User’s guide for the learning-style. Boston: McBer
and Company.

Somyiirek, S., & Yaln, H. 1. (2007). Bilgisayar destekli egitim yazilimlarinda
kullanilan 6n 6rgitleyicilerin alan bagimli ve alan bagimsiz 6grencilerin akademik
bagsarilarina etkisi. Turk Egitim Bilimleri Dergisi, 5(4). 587-607.

Sousa, D. (2006). How the brain learns (2th ed). Thousand Oaks, CA: Corwin.

Sprenger, M. B. (2002). Becoming a “wiz” at brain-based teaching. California: Corwin
Press Inc.



DUMAN / The Effects of Brain-Based Learning on the Academic Achievement of Students wizh... + 2103

Stice, J. E. (1991). Improve students learning Using Kolb’s learning cycle to
engineering education. Journal of Engineering Education, 79 (5), 291-296.

Stinbiil, A. M. (2004). Ogretimde planlama ve degerlendirme dersinde, Ogrenme
stillerine dayali 6gretim uygulamasinin  6grenci erisilerine ve O6grenilenlerin
kaliciligina etkisi. Seleuk Universitesi Egitim Fatkiiltesi Dergisi, 16 (18), 367-380.

Tileston, D. (2005). 10 best teaching practices: How brain research, learning styles and
standards define teaching competencies (2th ed). Thousand Oaks, California: Corwin
Press.

Uzuntiryaki, E., Bilgin, I., & Geban, 0. (2003). 77e effect of learning styles on high
school students’ achievement and attitudes in chemistry. Paper presented at the annual
meeting of the National Association for Research in Science Teaching. Philadelphia,
PA, (ERIC Document Reproduction Service No. ED 475 483).

Wagmeister, J., & Shifrin, B. (2000). Thinking differently, learning differently.
Educational Leadership, 58 (3). 45-48.

Walls, R. T. (1999). Psychological foundations of learning. Morgantown, WV: WVU

Press.

Williams, L. (1983). Teaching for the two-sided brain. Englewood Cliffs, NJ: Prentice
Hall.

Williams, M. H. (1999). The effect of a brain based learning strategy, mind mapping, on
achievement of adults in a training environment with consideration to learning styles and

brain hemisphericity. Unpublished doctoral dissertation, University Of North Texas.

Wolfe, P.(2002). Brain matters: Translating research into classroom practice. Alexandria,
Virginia: Association for Supervision and Curriculum Development.

Worthock, J. M. M. (2002). Brain based learning principles applied to the teaching of
basic cardiac code to associate degree nursing students using the human patient simulator.
Unpublished doctoral dissertation, University of South Florida. St. Petersburg.

Zadina, J. N. (2004). Brain research-based effectives strategies to enhance learning and
energize instruction. Paper presented at the meeting of the U.S. Department of
Education Office of English Language Acquisition Summit Conference. U.S.A.

Zull, J. E. (2002). The art of changing the brain: Enriching teaching by exploring the
biology of learning. Sterling, VA: Stylus.






