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There are two models based on learning styles and brain hemispheres: 4MAT model
and Whole Brain Model. The aim of this study is to examine the prospective
mathematics teachers’ ability to develop lesson plans based on these models and to get
their opinions on these models. The study group consisted of 16 prospective
mathematics teachers. Firstly, these models were introduced to the prospective
teachers. Then, they were divided into groups of four and each group chose one of the
specified models, that is, two groups chose the 4MAT model and the other two groups
chose the whole brain model, and the prospective teachers were asked to develop a
lesson plan based on these models. The prospective teachers taught in the classroom
based on the lesson plans they prepared, and individual notes were taken about the
teaching by other prospective teachers in this process. Then, they discussed the lesson
plans and arranged them by taking into account the discussions. Finally, their opinions
were taken about both models. Prospective teachers found the 4MAT model more
systematic than the whole brain model. However, they stated that planning and
implementation of the 4MAT model were more time-consuming. They also stated that
they had more difficulty in designing activities based on the right hemisphere.
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Ogrenme stillerini ve beyin yari kiirelerini temel alan modellerden biri 4MAT modeli,
digeri Biitiinsel Beyin Modelidir. Bu ¢alismanin amaci, matematik 6gretmen adaylarimin bu
modellere dayali ders plani gelistirme becerilerini incelemek ve her iki model hakkindaki
goriislerini almaktir. Calisma grubu dérdiincii sinif diizeyinde 6grenim gérmekte olan 16
matematik Ggretmen adayindan olusmaktadir. Ilk olarak, her iki model 6gretmen
adaylarma tanitilmistir. Daha sonra 6gretmen adaylar1 dorder kisilik gruplara ayrilmis; her
bir grup belirtilen modellerden birini se¢mistir. Tki grup 4MAT modelini, iki grup biitiinsel
beyin modelini se¢gmis olup, &gretmen adaylarimin sectikleri modele dayali ders plan
gelistirmeleri istenmistir. Ogretmen adaylar1 hazirladiklar1 ders planlarini temel alarak sinif
ortaminda 6gretim yapmuslar ve bu siirecte diger 6gretmen adaylari tarafindan 6gretimlerle
ilgili bireysel notlar alinmigtir. Daha sonra yapilan 6gretimler iizerine tartigmalar yapilmis,
Ogretmen adaylar1 bu tartismalar1 dikkate alarak ders planlarm diizenlemislerdir.
Ardindan 6gretmen adaylarinin her iki model hakkinda gbriisleri alnmigtir. Ogretmen
adaylar1 4MAT modelini biitiinsel beyin modelinden daha sistematik bulmuslardir. Ancak,
4MAT modeline dayali planlama ve uygulamanin daha zaman alict oldugunu
belirtmislerdir. Ayrica, sag yar1 kiireye dayali etkinlik tasarlamada daha fazla zorluk
yasadiklarini ifade etmislerdir.
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Giris

Bernice McCarthy tarafindan gelistirilen 4MAT modeli ve Ned Hermann'in gelistirdigi
Biitiinsel Beyin Modeli ¢agdas egitim sisteminde ders tasarimlarinda kullamilan modellerdir
(Hermann, 2000; McCarthy, 1990). Her iki model de 6grenme stillerinin degisebilecegini, bireylerin
farkli 6grenme stillerinde de kendini gelistirebileceklerini savunmaktadir. Ayrica her iki model de
beyin yarikiirelerine dayali kuramlara dayanmaktadir (Herrmann, 2000; McCarthy, 1990). Ogrenme
stillerini ve beyin yarikiirelerinin her ikisinin de kullanilmasini temel alma agisindan bu modeller
benzerdir. Ancak modeller incelendiginde bu benzerliklerin yaninda bu iki modeli birbirinden ayiran
ozelliklerin de oldugu goriilmektedir. Her iki model kisaca tanitilmis ve modeller aras1 farkliliklara

deginilmistir.
4MAT modeline dayali 6gretim siireci tasarlanirken sag ve sol yarikiire etkinliklerine sirali bir
sekilde yer verilerek 8 adimli bir dongii tamamlanmaktadir (McCarthy ve McCarthy, 2003). Sol
yarikiireye dayali etkinlikler tartismak, analiz etmek, dinlemek, okumak, karsilastirmak,
degerlendirmek, kavramsallastirmak, siiflamak gibi etkinliklerdir. Sag yarikiireye dayal etkinlikler
ise iliski kurmak, hayal etmek, gorsellestirmek, beyin firtinas1 yapmak, sentezlemek, yaraticiligini
kullanmak, deney yapmak, sergilemek vb. seklindedir (McCarthy ve McCarthy, 2003). 4MAT

modeline dayal1 6gretim dongiisii Sekil 1’de sunulmustur.

Sekil 1. 4AMAT modeli ve 8 adimi (Morris ve McCarthy, 1999)

Birinci adim (iligki kurma) sag yarikiire becerilerine dayalidir; 6grencilere bir deneyim
yasatilarak 6grencilerin konu ile baglant: kurmasi saglanir. Bu deneyim siirecinde gorseller, hikayeler
vb. kullanilabilir. Ikinci adimda (dikkatini verme) sol yarikiire aktiftir; 6grenciler birinci adimda
sunulan deneyimi analiz ederler, bu deneyim iizerine tartismalar yaparlar. Ugiincii adimda (hayalinde
canlandirma) &grencilerin 6grenecekleri kavramlar: hayal etmeleri saglanir. Gorseller, metaforlar vb.

sag yarikiire becerileri kullanilir. Dordiincii adimda (bilgi verme) sol yarikiireye dayali olarak
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ogrencilerin kavramlar ile ilgili bilgileri edinmeleri saglamir. Ogretmen merkezdedir ve konu
anlatimin1  gerceklestirir. Besinci adimda (uygulama) Ogrencilerin gesitli alistirmalar yaparak
Ogrenilenler hakkinda uzmanlik kazanmalar1 saglanir; sol yarikiire becerileri kullamilir. Altinc
adimda (kendini gelistirme) 6grenciler 6grendiklerine kendilerinden bir seyler eklerler. Yaraticilik
becerilerini kullanarak bir iiriin ortaya koyarlar. Sag yarikiire becerileri aktiftir. Sol yarikiirenin aktif
oldugu yedinci adimda (miikemmellestirme) besinci ve altinci adimda yapilan calismalar hakkinda
tartisma ortami olusturulur; yapilan calismalar degerlendirilir. Son adim olan sekizinci adimda
(sunma) ise sag yarikiire becerileri aktiftir. Degerlendirmeleri dikkate alarak calismalar son haline
getirilmistir ve bu ¢alismalarin son hali sunulur (McCarthy, 1990; McCarthy, Germain ve Lippitt, 2002;
Morris ve McCarthy, 1999).

Biitiinsel beyin modeline dayali Ogretim siireci tasariminda ise bir dongii takip
edilmemektedir. Tim O6grenme stillerine yonelik farkli 6gretim yontemlerine esit zaman ayrilmaya
calisilarak sol ve sag yarikiirenin her ikisine hitap edilmektedir (Herrmann-Nehdi, 2008). Ceyrekler
arasi gegislerde sag beyin-sol beyin-sag beyin... gibi belirli bir oriintii takip edilmemektedir (Tezcan
ve Giiveng, 2017). Biitiinsel beyin modelinde yer alan ¢eyrekler ve bu geyreklerin 6zellikleri Sekil 2'de

gosterilmistir.
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Sekil 2. Biitiinsel beyin modeli (Herrmann-Nehdi, 2008)
Sekil 2'de goriildiigii gibi biitiinsel beyin modelinde beyin dort ¢eyrek olarak incelenmektedir.
Ust ceyrekler daha ¢ok biligsel islemlerle, alt ceyrekler ise daha ¢ok duygusal islemlerle
ilgilenmektedir. Ayrica sol geyrekler sol diisiinme tarzini, sag ceyrekler ise sag tipi diisiinme tarzin
ifade etmektedir. Ust/alt grup ve sag/sol grubun kesisimine dayali olarak da beyin dort geyrek olarak

ele alinmaktadir (Hermann, 2000).

Bu dort ceyrekten A geyregini baskin kullananlar bir veri ya da 6gretmenden 6grenmeyi; B
ceyregini baskin olarak kullananlar ise daha ¢ok etkinliklerle, uygulama yaparak 6grenmeyi tercih

ederler. Kendi bagina 6grenmeyi ve adimlar halinde calismay1 severler. Zaman cizelgeleri kullanurlar.
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C geyregini baskin olarak kullananlar grupla calismay1 severler. Isbirlikli 6grenme ortamlarini tercih
ederler. Ayrica rol oynama, drama vb. etkinliklerden de hoslamirlar. D ¢eyregini baskin olarak
kullananlar ise yaraticilik becerilerinin kullanilmasini gerektiren beyin firtinas1 vb. etkinlikleri tercih
ederler. Gorseller ve animasyonlardan hoglanirlar. Bulus yoluyla 6grenme gibi 6gretim stratejileri bu
tip Ogrenenler i¢cin uygundur (Hermann-Nehdi, 2009). Her iki model incelendiginde modellerin
planlama ve uygulama asamasinda belirli bir sira takip etme/etmeme agisindan farkhiliklar icerdigi

goriilmektedir.

Literatiirde 4MAT modeline dayali olarak yapilan ¢alismalar incelendiginde genellikle 4MAT
modelinin akademik basariya ve Ogrenmenin kaliciligina etkisi {izerine calismalar yapildig:
goriilmektedir. Aktas (2011), Aliustaoglu ve Tuna (2018), Ergin, (2011), Irfan, Almufadi ve Brisha
(2016), Tezcan ve Giiveng (2017), Tsai (2004) ile Ursin’in (1995) ¢alismalarinda 4MAT modeline dayali
ders tasarimlari yapilmis ve bu Ogretimler sonucunda 4MAT modelinin Ogrencilerin akademik
basarisina olumlu etkilerinin oldugu goriilmiistiir. Ayrica Aliustaoglu ve Tuna (2018), Jackson (2001),
Kosa ve Ardig¢ (2018), Tsai (2004), Uysal (2009) ve Wilkerson (1986)'un calismalarinda 6grencilerin
akademik bagarisina ek olarak 4MAT modelinin 6grenilenlerin kalicilig: iizerinde de olumlu etkileri
oldugu sonucuna ulasilmistir. Literatiirde biitiinsel beyin modeline dayali olarak yapilan ¢alismalar
incelendiginde de benzer sekilde bu modelin olumlu etkileri oldugunu gosteren ¢alismalarla
karsilagilmaktadir. Bas (2004), Bawaneh, Md Zain ve Saleh (2011), Smith (2018), Tezcan ve Giiveng
(2017) ile Tokcan'mn (2007) calismalarinda biitiinsel beyin modelinin 6grencilerin akademik

basarisia olumlu etkileri oldugu sonucuna ulasilmistir.

4MAT modelinin 6grencilerin akademik basarilarina ve 6grenilenlerin kalicithgia etkisinin
incelenmesinden farkli olarak 6gretmenlerin model hakkindaki goriislerini almaya yonelik ¢alismalar
da vardir. Klenetsky'nin (1997) calismalarinda deney grubunda yer alan 6gretmenlere 4MAT modeli
hakkinda egitim verilmis; kontrol grubunda yer alan 6gretmenlere ise herhangi bir miidahalede
bulunulmamustir. Egitim verilen 6gretmenlerin 4MAT modeline karsi olumlu tutum gelistirdikleri
sonucuna ulagilmistir. Ozdogan’m (2012) calismasinda ise 6gretmenler 4MAT modeline dayali
Ogretimler yapmuslar ve bu 0gretim siirecleri sonrasinda Ogretmenlerin modele iliskin gortisleri
alinmustir. Uc ortaokul matematik Ogretmeni ile calisilmis ve uygulama siirecinin iginde yer alan
ogretmenlerin goriigleri yliz yiize goriisme sonuglarma dayali olarak detayli sekilde sunulmusgtur.
Ogretmenler genellikle 4MAT modeline yonelik olumlu goriisler belirtmigler ancak bununla birlikte
uygulamasinin zaman alict oldugunu ifade etmislerdir. Literatiir incelendiginde gelecegin 6gretmeni
olacak Ogretmen adaylarinin bu modele dayali ders tasarimma ve buna dayali olarak goriislerini
almaya yonelik herhangi bir calisma ile karsilasilmamuistir. C)gretmen adaylarinin cagdas egitim
sistemine uygun bir sekilde tiim &grenenlerin Gzelliklerini dikkate alarak ogretim siireci tasarlama
becerilerini incelemenin 6nemli oldugu disiiniilmektedir. Ayrica Ogretmenlerin biitiinsel beyin

modeline dayali ders planu gelistirmelerine dayali ise herhangi bir ¢alismaya rastlanmamuistir.
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4MAT modeli ve biitiinsel beyin modelinin kullanimma dayali karsilastirmali ¢alismalar ise
sadece Tezcan'in (2016) c¢alismasi ile siurlidir. Bu ¢alismada her iki modelin 6grencilerin fen dersi
akademik basarisina etkisi incelenmistir. Akademik basar1 tizerinde 4MAT modelinin biitiinsel beyin
modeline gore daha etkili oldugu sonucuna ulasilmistir. Ayrica 4MAT modelinin 6grencilerin dersi
Ogrenebilmeye dayali inanglarina olumlu etkisi varken, biitiinsel beyin modelinde boyle bir etkiye
rastlanmadig1 sonuglarina ulasmistir. 4MAT modeli ile biitiinsel beyin modeline dayali karsilastirmay:
Ogretmenlerin ya da Ogretmen adaylarmnin uygulama siireci ve goriisleri agisindan inceleyen bir
calismaya ise rastlanmamistir. Bu acgilardan bakildiginda yapilan ¢alismanin literatiirdeki bosluga
katki saglayacag1 diisiiniilmektedir. Temel olarak her iki modelin de 6grenme stillerine ve beyin
yarikiirelerine dayali kuramlara dayandigl ancak bu iki modelin uygulamada farkliliklar1 oldugu
dikkate alindiginda, 6gretmen adaylarinin sag ve sol beynin dongiisel ya da dongiisel olmadan
etkinlestirilmesine yonelik goriislerinin incelenmesinin 6nemli oldugu disiiniilmektedir. Bu
baglamda bu arastirmanin amaci matematik 6gretmen adaylarmin 4MAT modeline ve biitiinsel beyin
modeline dayal1 ders plan1 gelistirme becerilerini incelemek; bu modellere dayali ders plani gelistirme

calismalaria ve modellerin kullanilabilirligine yonelik 6gretmen aday: goriislerini almaktir.
Arastirma Problemi ve Alt Problemler

Bu aragtirmanmin problemini “Ogretmen adaylarinin 4MAT modeline ve biitiinsel beyin
modeline dayali ders planu gelistirmeye yonelik goriisleri nelerdir?” sorusu olusturmaktadir. Bu

probleme yonelik olarak asagidaki alt problemlere cevap aranmustir:

1. Ogretmen adaylarimin 4MAT modeline dayali ders plani gelistirmeye yonelik goriisleri

nelerdir?

2. Ogretmen adaylarinin biitiinsel beyin modeline dayali ders plani gelistirmeye yonelik

goriisleri nelerdir?

3. Ogretmen adaylarinin 4MAT modeline ve biitiinsel beyin modeline dayali ders plam

gelistirmeye yonelik karsilastirmali goriisleri nelerdir?
Yontem
Calisma Grubu

Aragtirmanin ¢alisma grubunu Tiirkiye'nin kuzeyinde yer alan bir iiniversitenin {lkégretim
Matematik Ogretmenligi Programinin 4. sinuf diizeyinde 6grenim gormekte olan 16 dgretmen aday1
olusturmaktadir. Aragtirma 2018-2019 egitim-6gretim yili gliz doneminde “Se¢meli-Matematikte Aktif
Ogretim” dersini alan dgretmen adaylar ile yiiriitiilmiistiir. Arastirmada &rneklem secim metodu
olarak uygun ornekleme metodu kullanilmistir. Cohen ve Manion (1989) ile Ravid (1994); uygun
ornekleme metodunu arastirmacinin en ulasilabilir yanitlayicilardan baslayarak orneklemini

belirledigi arastirmalar olarak ifade etmislerdir (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz ve
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Demirel, 2014). Bu arastirma da arastirmaci tarafindan yiiriitiillen dersi alan gretmen adaylar: ile
yiiriitiildiigii icin bu drnekleme metodu kullanilmistir. Ogretmen adaylar1 dordiincii smifa gelene
kadar matematik ile ilgili teorik dersleri ve Ozel Ogretim Yontemleri I-11, Ogretim Ilke ve Yontemleri

gibi uygulamaya yonelik dersleri almislardir.
Uygulama

1. Oncelikle 6gretmen adaylarina 4MAT modeli ve biitiinsel beyin modeli hakkinda bir
egitim verilmistir. Bu egitimi beyin yarikiireleri ve 4MAT modeli hakkinda ¢alismalar1 olan, daha
once bu modele dayali ders plani tasarimlar: gelistirmis ve uygulamis olan arastirmaci vermistir.
Ayrica arastirmact biitiinsel beyin modeli ile ilgili de teorik bilgiye sahiptir. Bu egitim siireci 6grenme
stilleri, sol ve sag yarikiirelerin 6zellikleri, modellere dayali ders tasariminin nasil yapilacag: hakkinda
bilgiler icermektedir. Bu modellere dayali olarak gelistirilmis olan ders planlarindan O6rnekler
sunulmustur. Ayrica www.aboutlearning.com , www.4mationweb.com gibi internet siteleri de
o0gretmen adaylarma tanitilmistir (3 hafta, 9 ders saati). Daha sonra 6gretmen adaylar1 dort kisilik
gruplar olusturmuslardir. Istege bagli olarak iki grup 4MAT modeline dayali, diger iki grup ise

biitiinsel beyin modeline dayali ders planu gelistirmislerdir.

2. Ogretmen adaylar1 ortaokul matematik dersi 6gretim programmin geometri dgrenme
alaninda yer alan kazanimlardan istediklerini se¢me konusunda serbest birakilmigtir. Calismaya bir
siirlilik getirmek amaciyla 6grenme alani geometri ile sinirlandirilmistir. Segilen kazanimlar Tablo

1’de gosterilmistir.

Tablo 1. Ogretmen adaylarimin sectikleri kazanimlar

Grup Kazanim

1.grup (4MAT) 5.2.3.2. Cokgenlerin g¢evre uzunluklarini hesaplar; verilen bir cevre
uzunluguna sahip farkl sekiller olusturur.

2. grup (4MAT) 8.3.4.1. Dik prizmalar1 tanir ve temel ozelliklerini elemanlarini belirler,

insa eder ve aginimin gizer.

3. grup (Biitiinsel beyin) 8.3.4.3. Dik dairesel silindirin yiizey alari bagintisini olusturur; ilgili
problemleri ¢ozer.

4. grup (Biitiinsel beyin) 7.3.2.4. Eskenar dortgen ve yamugun alan bagintilarini olusturur; ilgili
problemleri ¢ozer.

3. Ogretmen adaylari ders planlarim gelistirdikten sonra sinif ortaminda diger 6gretmen

adaylarina bu ders planlarini sunmuslardir. (4 hafta)

4. Bu siirecte dinleyen 6gretmen adaylar1 tarafindan bireysel olarak notlar tutulmustur. Bu

notlara bir 6rnek Sekil 3'te sunulmustur.
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Sekil 3. Ogretmen adaylarinin tuttugu notlara érnekler

5. Ders planlarinda yer alan kavramlarin ogretimi 6z ve akran degerlendirme formlar:
kullanilarak degerlendirilmistir. Bu formlar arastirmaci tarafindan gelistirilmis olup belirtilen
modellerin adimlarini icermektedir. Formlar gelistirildikten sonra matematik egitimi alaninda ve
Ol¢me-degerlendirme alaninda birer uzmanin goriisti alinmis ve uzmanlarin sodyledikleri dikkate
alinarak form son haline getirilmistir. Ornegin 4MAT modeline dayali degerlendirme formunun ilk
halinde degerlendirmenin 1 ile 5 arasi yapilmasi istenirken; uzman goriisiine dayali olarak bu
degerlendirme “Yetersiz”, “Kismen Yeterli” ve “Yeterli” seklinde 3 maddeli olarak yapilmistir. Yine
formda yer alan maddelerde de anlasilirlik, Ol¢iilmek istenen beceri vb. agisindan diizenlemeler
yapilmigtir. Ornegin formun ilk halinde 14. madde “Ogrencilerin kendi caligmalarini ve
arkadaglarinin ¢alismalarini analiz etmelerine firsat verebildi” seklinde iken, son halinde bu madde
iki ayr1 madde olarak yapilandirilmistir. 4MAT modeline dayali akran degerlendirme formuna bir
ornek Ek 1’de sunulmustur. Biitiinsel beyin modeline dayali degerlendirme formu ise her bir ¢eyrege
yonelik (A, B, C ve D ¢eyrekleri) etkinliklerin uygun olup olmadigini degerlendirmeyi igermektedir.
4MAT modeline dayali degerlendirmeye benzer olarak ogretmen adaylarinin eksik oldugunu
diistindiikleri bir yer varsa “Aciklamalar ve Yorumlar” kisminda bunu belirtmeleri istenmistir. Ders
anlatimini yapan grup kendini 6z degerlendirme formu ile degerlendirmistir. Akran degerlendirme
slirecine ise ders anlatimini yapan grup harig tiim gruplar katilmistir. Boylece 6gretmen adaylarinin
sadece kendi sectikleri modelle siurli kalmayip diger modele dayali uygulamalar siirecinde de aktif

olmalar1 saglanmaistir.

6. Ogretmen adaylar1 degerlendirmeleri dikkate alarak ders planlarini revize etmisler ve

revize edilmis ders planini sinif ortaminda tekrar sunmuslardir. (4 hafta)

e Ogretmen adaylarinin 4MAT modeline ve biitiinsel beyin modeline dayali olarak

gelistirdikleri ders planlarindan 6rnekler Ek 3 ve Ek 4'te sunulmustur.
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Veri Toplama Araglarn

Siire¢ tamamlandiktan sonra 6gretmen adaylarinin her iki model ile ilgili bireysel goriigleri
almmstir. Bu amagla arastirmaci tarafindan gelistirilmis olan form kullamilmistir. Bu form yedi
maddeden olusmaktadir. Form gelistirildikten sonra matematik egitimi alaninda calismalar1 olan bir
uzmanin ve bir 6l¢me degerlendirme uzmaninin goriisleri alinmistir. Uzman goriislerine dayali olarak
formda c¢esitli diizenlemeler yapilmistir. Ornegin formun ilk halinde ikinci ve besinci soruda
modellere dayali olumlu ve olumsuz goriisler tek bir soruda istenirken; uzman goriisii sonrasinda
olumlu ve olumsuz goériisler ayr1 maddeler halinde istenmistir. Yine son soruda uzman goriisiine
dayali olarak modeller aras: karsilastirmanin ders plamn gelistirme ve uygulama siireci olarak iki farkh
alanda yapilmasi istenmistir. Formun ilk {i¢c maddesi 4MAT modeline dayali, sonraki 3 maddesi
biitiinsel beyin modeline dayali ve son maddesi bu modellerin karsilastirilmasina dayali goriisleri
icermektedir. Bu nedenle ilk {i¢ maddeyi 4MAT modeline; sonraki ii¢ maddeyi biitiinsel beyin
modeline dayali ders plani gelistiren 6gretmen adaylar;; son maddeyi ise tiim 6gretmen adaylar:
cevaplamustir. Her bir grup bir modele dayali ders plani hazirlamis ve uygulamistir. Ancak tiim
gruplara uygulama siireci boyunca her iki modele dayali ders plami ornekleri tamitildigi, yapilan
Ogretimler tiim Ogretmen adaylari tarafindan akran degerlendirme formu ile degerlendirildigi ve
boylece tiim 6gretmen adaylar1 her iki modele dayali ¢alismalarda aktif olarak yer aldig1 i¢in formda
yer alan son madde ile 6gretmen adaylarinin modellere dayali karsilastirmali goriisleri incelenmek

istenmistir. Form Ek 2’de sunulmustur.
Verilerin Analizi

Ogretmen adaylarinin formda yer alan sorulara verdikleri cevaplar igerik analizine dayali
olarak analiz edilmistir. Icerik analizi birbirine benzeyen verilerin belirli kavramlar ¢ercevesinde bir
araya getirilmesini ve bunlarin okuyucunun anlayacag sekilde diizenlenmesini ve yorumlanmasin
iceren analiz tiirtidiir (Yildirim ve Simsek, 2016). Bu arastirmada da bu analiz teknigi kullanilarak

formda yer alan her bir soru i¢in kodlar belirlenmis ve bu kodlara ait frekanslar sunulmustur.
Aragtirmanin Etik izinleri

"Matematik Ogretmeni Adaylarinin Geometri Ogrenme Alanina Yonelik Ders Plani
Gelistirmeye Dayali Gortisleri: 4MAT Modeli ve Biitiinsel Beyin Modeli” baslikli ¢alismanin yazim
siirecinde bilimsel, etik ve alint1 kurallarina uyulmus; toplanan veriler {izerinde herhangi bir tahrifat
yapilmamis, karsilasilacak tiim etik ihlallerde “Kirsehir Egitim Fakiiltesi Dergisi Yaymn Kurulunun”
hi¢bir sorumlulugunun olmadig, tiim sorumlulugun Sorumlu Yazara ait oldugu ve bu calismanin
herhangi bagka bir akademik yayin ortamina degerlendirme igin gonderilmemis oldugunu taahhiit

ederim.
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Bulgular
Birinci Alt Probleme Yonelik Bulgular

Aragtirmanin birinci alt problemi olan “Ogretmen adaylarinin 4MAT modeline dayali ders
plan1 gelistirmeye yonelik goriisleri nelerdir?” sorusuna yonelik olarak formun ilk ti¢ maddesine
verilen cevaplar analiz edilmistir. Formun ilk sorusuna verilen cevaplar 6gretmen adaylarinin 4MAT
modeline dayali ders tasariminda modelin hangi adiminda zorluk yasadiklarim1 gostermektedir.

Analiz sonuglar1 Tablo 2’de sunulmustur.

Tablo 2. Ogretmen adaylarinin 4MAT modeline yonelik goriisleri-Birinci soru

Adim Zorlanilan durum Frekans
Hikaye olusturma 5
Giinliik hayatla iligskilendirme 1
Birinci adim Sag yarikiireye dayali etkinlik tasarlama 1
Ogrencilerin 6n bilgilerine uygun sorular sorma 1
Tartismaya uygun bir durum olusturmak 1
Ikinci adim Tartisma ortami olusturma 3
Ucglincii adim Hayalinde canlandirmaya yonelik etkinlik tasarlama 1
Altinci adim Sag yarikiireye dayali etkinlik tasarlama 1

Tablo 2 incelendiginde Ogretmen adaylarnin genellikle sag yarikiireye dayali etkinlik
tasarlamay1 iceren birinci adimda zorlandiklar: (f=8) goriilmiistiir. Bu adimui ise sol yarikiireye dayali
tartisma ortami olusturmayz igeren ikinci adim (f=3) takip etmektedir. Yine {igiincii ve altinct adim da
sag yarikiireye dayali adimlardir ve bu adimlarda zorluk yasadiklarini belirten 6gretmen adaylar
mevcuttur (f=2). Bu soruya verilen cevaplar incelendiginde 6gretmen adaylarimin sag yarikiireye
dayal1 etkinlik tasarimini igeren adimlarda (f=10), sol yarikiireye gore (f=3) daha fazla zorlandiklar
sOylenebilir. Formun ikinci sorusu 6gretmen adaylarinin 4MAT modeline dayali olumlu ve olumsuz

goriislerini incelemeye yoneliktir. Bu soruya yonelik analizler Tablo 3'te sunulmustur.
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Tablo 3. Ogretmen adaylarinin 4MAT modeline yonelik goriisleri-Tkinci soru

Olumlu/olumsuz yon Aciklama Frekans
Olumlu Ogrencinin bilgiye kendisinin ulagmas1 3
Ogrenciyi aktif kilma

Konuyu daha iyi kavratma
Her 6grenciye hitap etme
Konuyu giinliik hayatla iliskilendirme
Eglenceli ders tasarimi
Her iki beyin yarikiiresine hitap etme
ﬂgi/Dikkat cekici
Kalic1 6grenme
Aktif 6grenme
Etkili 6grenme
Siral1 hareket etme
Gorsel kullanimi
Etkinlik temelli
Olumsuz Yok
Uygulamasi zaman alic1
Hazirlamas: zor
Materyal bulmada zorluk
Adimlar halinde uygulamada zorluk
Adimlar aras1 baglant1 kurmada zorluk
Utangac 6grenciler icin grup ¢alismasinin dezavantajt

—_ o R R R R N R R R R R R NDNDNMNNWWWW

Her konuya uyarlanamayabilir

Tablo 3 incelendiginde 6gretmen adaylarinin 4MAT modeline yonelik olumlu goriislerinin
(f=28), olumsuz goriislerinden (f=12) daha fazla oldugu goriilmiistiir. Ogretmen adaylar1 4MAT
modelinin O6grencinin bilgiye kendisinin ulasmasimni saglama (f=3), 0grenciyi aktif kilma (f=3),
konunun daha iyi kavranmasim saglama (f=3) gibi olumlu yoénleri oldugunu ifade etmislerdir.
Olumsuz olarak kodlanan goriisler arasinda en fazla dikkat c¢eken ise 4MAT modelinin
uygulamasmnin zaman alica oldugunu (f=6) diistinmeleridir. Bu modelin diger konulara
uygulanabilirligi hakkinda 6gretmen adaylarmin goriislerini incelemeye yonelik iiglincii soruya

verilen cevaplarin analizi Tablo 4'te sunulmustur.

Tablo 4. Ogretmen adaylarimin 4MAT modeline yonelik goriisleri-Uciincii soru

Diger konulara

uygulanabilirlik durumu Konu/6grenme alan1 ~ Agiklama Frekans
Tiim konulara uygun 2
Geometri Gorsellestirme igeriyor 3
Bazi1 adimlar1 uygulanabilir 1
Cebir Bazi1 kazanimlar
N g 1
gorsellestirilebilir
Bazi konulara uygun Sayilar Bazi1 adimlar1 uygulanabilir 1
Veri analizi Bazi adimlar1 uygulanabilir 1
Olasilik Bazi adimlar1 uygulanabilir 1
Gorsellik ve giinliik hayat durumlari iceren konular 1
Alan, hacim gibi somut konularda daha uygun 1
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Tablo 4 incelendiginde 4MAT modelinin tiim konulara uygulanabilir oldugunu diistinen
ogretmen adaylarinin az oldugu goriilmektedir (f=2). Ogretmen adaylarinin gogu bu modelin daha
somut ve gorsellestirme iceren konulara ya da yine bu baglamda geometri 6grenme alanina daha
uygun oldugunu diisiinmektedirler. Bunun disinda farkli konularda uygulanabilecegini, ama 4MAT
modelinin 8 adiminin hepsinin degil bazilarinin uygulanabilecegini ifade eden 6gretmen adaylar da
vardir. Birinci alt probleme yo&nelik bulgular incelendiginde genel olarak 6gretmen adaylarinin sag
yarikiireye dayali etkinlik tasarimlarinda zorlandigi, 4MAT modeli hakkinda olumlu goriislerinin
olumsuz goriiglerine gore daha fazla oldugu ve bu modelin tiim konulara/6grenme alanlarina

uygulanamayacagini diisiindiikleri sdylenebilir.
Ikinci Alt Probleme Yénelik Bulgular

Aragtirmanin ikinci alt problemi olan “Ogretmen adaylarinin biitiinsel beyin modeline dayali
ders plani gelistirmeye yonelik goriisleri nelerdir?” sorusuna yonelik olarak formun dérdiincii, besinci
ve altinc1 maddesine verilen cevaplar analiz edilmistir. Formun dordiincii sorusuna verilen cevaplar
Ogretmen adaylarmin biitiinsel beyin modeline dayali ders tasariminda modelin hangi adiminda

zorluk yasadiklarmi géstermektedir. Analiz sonuglar1 Tablo 5'te sunulmustur.

Tablo 5. Ogretmen adaylarimn biitiinsel beyin modeline yonelik goriisleri-Dérdiincii soru

Ceyrek Zorlanilan durum Frekans

Cceyregi Etkinlik tasarlama 1
D ceyregi Beyin firtinasi tasarlama

Ozgiin, yenilikgi etkinlik tasarlama

Ogrencinin kesfetmesine dayali etkinlik tasarlama

_ o= N W

Gorsel kullanimi

ki ogretmen aday1 herhangi bir zorluk yasamadigini ifade etmistir.

Tablo 5 incelendiginde Ogretmen adaylarmin en fazla D ¢eyreginde (f=7) zorlandiklari
goriilmektedir. D c¢eyregi yaraticilik becerilerinin  kullanildigi, 6grencilerin  6grendiklerine
kendilerinden bir sey katmalarini1 gerektiren ve sag yarikiire becerilerinin aktif oldugu ceyrektir. Bu
ceyrek disinda C ceyreginde zorlandigini ifade eden 6gretmen adaylar1 da mevcuttur (f=1). Yine C
ceyregi de D ceyregi gibi sag yarikiire becerilerinin yogun oldugu geyrektir. Bunun disinda zorluk
yasamadigim belirten 6gretmen adaylari da mevcuttur (f=2). Ogretmen adaylarmin biitiinsel beyin
modeline dayali olumlu ve olumsuz goriislerini incelemeye yonelik formun besinci sorusuna verilen

cevaplarin analizi Tablo 6’da sunulmustur.
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Tablo 6. Ogretmen adaylarimin biitiinsel beyin modeline yonelik goriisleri-Besinci soru

Olumlu/olumsuz yon  Aciklama Frekans

Q1

Olumlu Farkli1 6grenme sekillerine hitap etme
Ders plani hazirlamanin kolay olusu
Zaman alic1 olmama
Cagdas egitim sistemine uygun olma
Aktif 6grenme saglama
C)grenmeyi kolaylastirma
Maddi olarak 6gretmeni zorlamama
Olumsuz Uygulamasimin zaman alic1 olusu
Soyut konulara uygulanamamast
Bazi ceyreklere yonelik etkinlik bulmada zorluk

el ) ° e e e i PO )

C)grencileri aktif kilacak etkinlik tasarlamada zorluk
Ceyreklerin uygulama sirast olmadigi icin ders plam
hazirlamada zorluk

—_

Ogretmen icin yorucu 1

Tablo 6 incelendiginde Ogretmen adaylarmnin biitiinsel beyin modeline dayali olumlu
goriislerinin (f=12), olumsuz gortislerine gore(f=8) daha fazla oldugu goriilmektedir. Olumlu goriis
olarak bu modele dayali 6gretimin farkli 6grenme sekillerine hitap ettigini belirten 6gretmen adaylar:
cogunluktadir (f=5). Olumsuz goriis olarak ise uygulamasimn zaman alici oldugu (f=2), soyut
konulara uygulanamamasi (f=1) gibi goriisler belirtmiglerdir. Ogretmen adaylarin biitiinsel beyin
modelinin diger konulara uygulanabilirligi ile ilgili goriislerini almaya yonelik formun altinci

sorusuna verdigi cevaplarin analizi Tablo 7’de sunulmustur.

Tablo 7. Ogretmen adaylarinin biitiinsel beyin modeline yonelik gériisleri-Altinct soru

Diger konulara

uygulanabilirlik durumu Konu/6grenme alant Agiklama Frekans
Tiim konulara uygun 5
Somutlastirmaya uygun 2
Geometri Isbirlikli 6gretime uygun 1
Yaparak yasayarak ,

0grenmeye uygun
Bazi konulara uygun Ozdeglikler Somutlastirmaya uygun 1
Soyut konularda uygulanmasindan verim alinmaz 1
Rasyonel sayilar, cebir vb. i¢in ¢ok kullanish olmaz 1
1

Gorseller kullanilan konularda daha uygun

Tablo 7 incelendiginde biitiinsel beyin modelinin tiim konulara uygun oldugunu diisiinen
Ogretmen adaylarinin mevcut oldugu goriilmektedir (f=2). Ancak biitiinsel beyin modelinin bazi
konulara uygulanabilir oldugunu diistinen 6gretmen adaylar1 gogunluktadir (f=8). C)gretmen adaylar1

bu modelin gorsel ve somutlagtirma igeren konulara daha uygun oldugunu diisiinmektedirler.
Uciincii Alt Probleme Yénelik Bulgular

Aragtirmanin {igiincii alt problemi olan “Ogretmen adaylarmin 4MAT modeline ve biitiinsel
beyin modeline dayali ders plani gelistirmeye yonelik kargilagtirmali goriisleri nelerdir?” sorusuna
yonelik olarak formun yedinci maddesine verilen cevaplar analiz edilmistir. Formun yedinci

sorusunun a gikkina verilen cevaplar 0gretmen adaylarinin 4MAT modeline ve biitiinsel beyin
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modeline dayali ders tasarimini planlama agisindan degerlendirmeyi icermektedir. Bu degerlendirme
yapilirken her iki modele yonelik belirtilen olumlu ve olumsuz goriisler incelenmistir. Analiz

sonuglari Tablo 8'de sunulmustur.

Tablo 8. Ogretmen adaylarinin modellere dayali karsilagtirmali goriisleri-Yedinci soru a sikki

Model Olumlu/olumsuz Aciklama Frekans
yonleri
AMAT Olumlu Adim adim oldugu i¢in planlamas1 daha anlasilir 3
Modeli  Olumsuz Cok agamadan olustugu i¢in planlamak daha zor 4
Her basamak igin etkinlik bulmak gerektiginden 2
planlamak daha zor
Her konuya uygulanabilirligi daha diisiik 1
Adimlar arasinda baglanti saglamak zor oldugu i¢in 1
planlamak zor
Biitiinsel Olumlu Sira olmadig icin planlamak daha kolay 6
Beyin Daha ¢ok konuya uygulanabilir 3
Modeli Biitiin konulara uygulanabilir 1
Planlamas1 daha az zaman gerektirmekte 1
Olumsuz Sag ve sol beyin arasinda gegis saglamak zor 1
Ceyrekleri birbirine baglamak zor oldugundan 1
planlamak daha zor
Ortak Olumlu Her iki model de tiim konulara uygulanabilir 1
Olumsuz Her iki model de tiim konular i¢in uygun olmaz 1

Tablo 8 incelendiginde 6gretmen adaylarinin planlama agisindan biitiinsel beyin modelini
belirli bir sira olmadig1 i¢in daha kolay bulduklar: (f=6), benzer sekilde ¢ok asamali oldugu igin 4AMAT
modelini planlamay1 daha zor bulduklar: (f=4) goriilmektedir. Ancak bununla birlikte 4MAT modeli
adim adim oldugu i¢in planlamasinin daha anlasilir oldugunu ifade eden 6gretmen adaylar1 da (f=3)
vardir. Ayrica 4MAT modeline kiyasla biitiinsel beyin modelinin daha ¢ok konuya uygulanabilecegini
diisiinen Ogretmen adaylari da (f=3) mevcuttur. Planlama agisindan karsilastirma yapildiginda
Ogretmen adaylarinin biitiinsel beyin modelini daha avantajli gordiikleri sdylenebilir. Formun yedinci
sorusunun b sikkina verilen cevaplar ise 6gretmen adaylarmin 4MAT modeline ve biitiinsel beyin
modeline dayali ders tasarimimi uygulama agisindan degerlendirmeyi icermektedir. Bu sorunun a
sikkina benzer olarak verilen cevaplar her iki modele yonelik belirtilen olumlu ve olumsuz goriisler

kapsaminda analiz edilmistir. Analiz sonuglar1 Tablo 9’da sunulmustur.
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Tablo 9. Ogretmen adaylarinin modellere dayali karsilagtirmali gériisleri-Yedinci soru b sikki

Olumlu/olumsuz

Model .. . Aciklama Frekans
yonleri
AMAT Olumlu Adim adim oldugu i¢in uygulamas: daha kolay 4
Modeli Asamalar halinde uygulanmas: Ogrencinin anlayisina 4
daha ¢ok katki saglar
Ogrencilerin aktif katilim1 daha fazla 1
Uygulamas: daha ekonomik 1
Daha kalic1 6grenme saglar 1
Olumsuz Uygulamas: daha uzun stirer 7
Her adimin1 uygulamak zor 1
Sag/sol yarikiireye yonelik etkinlilerin bir anda sunulmasi 1
Ogrenciyi sikabilir
Bilgiye wulasma zamam uzun oldugu icin Ogrenciler 1
sikilabilir
Biitiinsel Olumlu Daha serbest bir plani oldugu igin uygulamasi daha kolay 1
Beyin Olumsuz Tim c¢eyreklere ayrm1 anda hitap edilmesi Ogretmen 1
Modeli agisindan zor
Her geyrege esit agirlik verilmeyebilir 1
Ortak Olumlu Her ikisi de etkili 6grenme saglar 4

Tablo 9 incelendiginde 6gretmen adaylarinin 4MAT modeline yonelik adim adim oldugu icin
uygulamasmin kolay oldugu (f=4), ayrica asamalar halinde oldugu icin 6grencinin anlayisina daha
cok katki saglayacagi (f=4) seklinde olumlu goriis belirttikleri goriilmiistiir. 4MAT modelinin
planlamasii daha zor bulmalarina ragmen uygulama agisindan 4MAT modelini avantajli olarak
degerlendirmeleri sonucu dikkat ¢ekicidir. Bununla birlikte biitiinsel beyin modelinin daha serbest bir
plani oldugu igin uygulamasmnin daha kolay oldugunu belirten (f=1) 6gretmen adaylar1 da vardir
ancak azdir. Dikkat ¢eken diger bir sonug ise uygulama agisindan 4MAT modelinin biitiinsel beyin
modelinden daha fazla zaman aldigin diisiinen 6gretmen adaylarinin sayisinin fazla olmasidir (f=7).
Bunun disinda her iki modelin de etkili 6grenme sagladigini belirten 6gretmen adaylar1 da vardir
(f=4). Sonuglar birlikte degerlendirildiginde uygulama agisindan 4MAT modelini daha avantajli

bulduklar1 ancak daha zaman alic1 olarak diistindiikleri soylenebilir.

Ayrica 7a ve 7b sorusuna verilen cevaplar incelendiginde Ogretmen adaylarinin
olumlu/olumsuz goriislerinin ders plami gelistirme ve uygulama siirecinde sectikleri modele her
zaman bagli olmadig goriilmiistiir. Ornegin 4AMAT modeline dayali ders plani gelistiren 8gretmen
adaylarindan biitiinsel beyin modelinin planlanmasinin daha kolay oldugunu belirtenler de vardir.
Diger taraftan biitiinsel beyin modeline dayali ders plani gelistiren 6gretmen adaylarindan 4MAT

modeli adim adim oldugu i¢in uygulamasimin daha kolay oldugunu belirtenler de mevcuttur.
Sonug, Tartisma ve Oneriler

Bu arastirmada ogretmen adaylarinin 4MAT modeline ve biitiinsel beyin modeline dayali
ders planlarken sag yarikiireye dayali etkinlik tasarlamada sol yarikiireye gore daha fazla

zorlandiklar1 sonucuna ulagilmigtir. Ogretmen adaylar1 hayal etme, gorsellestirme, yaraticilik gibi
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becerilerin kullanilmasini gerektiren sag yarikiire etkinliklerini tasarlamakta zorlandiklarini ifade
etmislerdir. Bu durumun 6gretmen adaylarmin kendilerinin de geleneksel 6gretim sekline aliskin
olmalarindan kaynakli oldugu diistiniilmektedir. Geleneksel egitim sisteminde genellikle 6gretmen
merkezde olmakta ve ders Ogretmenin anlatimma ve soru-cevap teknigine dayali olarak
yliriitiilmektedir. Bu sekildeki ogretim tek tip Ogrenenlere hitap etmektedir (McCarthy, 1985).
Buradan yola ¢ikarak bu sekildeki 6gretim sekline aliskin olan 6gretmen adaylarinin sag yarikiireye

dayal: etkinlik tasariminda zorlandiklar1 sdylenebilir.

Arastirma sonucunda ulasilan diger bir sonug¢ ise Ogretmen adaylarmin her iki modelin
olumlu ve olumsuz yonlerinin oldugunu diisiinmeleridir. Olumlu yonler agisinda bakildiginda
Ogretmen adaylari bu modellerin ¢agdas egitim sistemine uygun oldugunu, Ogrencinin aktif
katilmini, etkili ve kalic1 6grenme sagladigini, bu sekildeki 6grenmenin farkli 6grenme sekillerine
hitap ettigini ifade etmislerdir. Literatiir incelendiginde 4MAT modelinin 6grencilerin akademik
basarisina (Aktas, 2011; Aliustaoglu ve Tuna, 2018; Ergin, 2011; Irfan ve digerleri., 2016; Tezcan ve
Giliveng, 2017; Tsai, 2004; Ursin, 1995) ve 6grenmenin kalicihigina (Aliustaoglu ve Tuna, 2018; Jackson,
2001; Kosa ve Ardig, 2018; Tsai, 2004; Uysal, 2009; Wilkerson,1986) olumlu etkileri oldugunu gosteren
calismalarla karsilasilmaktadir. Yine literatiirde 4MAT modeline dayali 6gretim siirecine katilan
ogrencilerin derse daha aktif sekilde katildiklari, derslerin daha eglenceli gectigi belirtilmektedir
(Kosa ve Ardig, 2018; Nicoll-Senft ve Seider; 2010; Ozdogan, 2012). Biitiinsel beyin modeline dayali
yapilan ¢alismalar incelendiginde bu modele dayali 6gretimin de akademik basariy:r artirdigini (Bas,
2004; Bawaneh ve digerleri., 2011; Tezcan ve Giiveng, 2017; Tokcan, 2007; Smith, 2018) gosteren
calismalar mevcuttur. Bu agidan bakildiginda 6gretmen adaylarinin olumlu goriislerinin belirtilen
calismalarda elde edilen sonuglar ile derse aktif katilim, etkili ve kalic1 6grenme vb. acilardan uyumlu

oldugu soylenebilir.

Ogretmen adaylarinin modellere dayali olumsuz gériigleri icinde en gok gdze carpan sonug
ise her iki modelin de zaman alict oldugunu diisiinmeleridir. Ayrica materyal hazirlamakta
zorlandiklarini ifade eden Ogretmen adaylart da mevcuttur. Yapilandirmaci yaklasima dayali bu
modellerin zaman alict oldugu, materyal hazirlamanin zor oldugu vb. sonuglar literatiirdeki
calismalar ile benzerlik gostermektedir. Ulkemizde yeni yaklagimin uygulanmasi siirecine yonelik
yapilan c¢alismalarda da (Ayhan, 2006; Ergen, 2009; Gokgek; 2008; Giines, 2008; Kalender, 2006;
Ozdogan, 2012) dgretmenlerin benzer problemlerden yakindigi goriilmektedir. Bu caligmalardan
Ozdogan'm (2012) calismasinda da &gretmenler 4AMAT modeline dayali 6gretimler gerceklestirmisler
ve modelin adimlarmin tamamini yetistirmekte zorlandiklarini, bu yilizden projeler gibi bazi
calismalara yer veremediklerini ifade etmislerdir. Bu goriisler degerlendirildiginde yapilandirmaci
yaklasima dayali bu modellerin zaman alict oldugu soylenebilir ancak &grenciyi merkeze alan,
ogrencinin kendisinin aktif bir sekilde 6grenmesini saglayan bu tip modellerin 6gretimde kullanilmasi

gerektigi diistiniilmektedir.
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Ogretmen adaylariin modellerin tiim konulara uygulanabilirligi ile ilgili goriigleri
incelendiginde ise Ogretmen adaylarinin her iki modelin de tiim konulara uygulanamayacagini
diistindiikleri sonucuna ulasilmistir. Ogretmen adaylari bu modellerin daha ¢ok geometri 6grenme
alanma ya da gorsellik gerektiren konulara uygun oldugunu diistindiiklerini ifade etmislerdir. 4MAT
modelinin kullanildig1 alanlara bakildiginda bu modelin fizik (Durgut, 2019), biyoloji (Bapir ve
Ameen, 2019), 1ngilizce (Yilmaz, 2018), cografya (Kofoglu, 2014) gibi bircok derse yonelik ders
tasarlamada kullanildig1 goriilmektedir. Matematik dersindeki kullanimina detaylh olarak
bakildiginda ise sadece geometri 6grenme alani ile sinirli kalmayip tiim 6grenme alanlarma yonelik
ders tasarimina imkan verdigi sOylenebilir (Morris ve McCarthy, 1999). Aym sekilde literatiir
incelendiginde biitiinsel beyin modelinin de sosyal bilgiler, fen bilgisi gibi farkli derslerde
kullanilabildigi goriilmektedir (Bawaneh ve digerleri., 2011; Tokcan, 2007). Ogretmen adaylarinin bu
sekilde diisiinmelerinin bu c¢alisma kapsaminda sadece geometri 6grenme alanina yonelik ders
tasarimlar1 yapilmasindan kaynaklanmis olabilecegi diisiiniilmektedir. Verilen egitimler sirasinda
modellerin diger alanlardaki uygulamalarindan da 6rnekler sunulmustur. Ancak 6gretmen adaylari
geometri 6grenme alanina yoneldikleri icin modellerin bu alana daha uygun oldugunu diistinmiis

olabilirler.

Ogretmen adaylarimin modeller arasi karsilagtirma yapmalari istendiginde genel olarak
biitiinsel beyin modelinde adim adim gidilmedigi icin bu modele dayali ders plani hazirlamay1 daha
kolay bulduklar1 goriilmiistiir. Ancak uygulama agisindan bakildiginda adim adim ilerlendigi igin
4MAT modelinin daha elverisli oldugunu; 4MAT modelinin 6grencinin anlayisina katki saglama,
daha kalict 6grenme saglama gibi yoOnlerden daha avantajli durumda oldugunu belirttikleri
goriilmiistiir. Bu durumun Ogretmen adaylarinin kendi Ogrenme stillerinden kaynaklanmis
olabilecegi diistiniilmektedir. Kendileri de sirali ogretimi tercih ettikleri igin 4MAT modelini
uygulama agisindan daha avantajli gérmdis olabilirler. Bu duruma dayali 6gretmen adaylarmin kendi
ogrenme stillerinin de belirlenerek daha detayli yorumlar yapilabilecegi diisiiniilmektedir. Literatiirde
Tezcan'in (2016) ¢alismast hari¢ bu iki modeli karsilastirmaya dayali ¢alisma yer almadigi, genellikle
modellerden sadece birine dayali ¢alismalar yapildig1 goriilmektedir. Tezcan (2016) ise iki modele
dayali 6gretimi karsilastirdigi calismasinda her iki modelin akademik basariya olumlu etkisi oldugu,
ancak bu etkinin 4MAT modelinde daha yiiksek oldugu sonucuna ulasmistir. Ayrica 4MAT modelinin
Ogrencilerin dersi 6grenebilmeye dayali inanglarina olumlu etkisi varken, biitiinsel beyin modelinde
boyle bir etkiye rastlanmadigi goriilmiistiir. Bu agidan bakildiginda arastirmadan elde edilen
sonuglarmn Tezcan'in (2016) caligmasi ile uyum iginde oldugu soylenebilir. Ayrica 6gretmen adaylar:
4MAT modelinin planlanmasi ve uygulamasinin daha fazla zaman gerektirdigini ifade etmislerdir. Bu

durumun nedeni de 4MAT modelindeki adim adim ilerleyisten kaynakli olarak diisiiniilmektedir.

Ayrica kendi kullandiklari modele degil, diger modele dayali daha fazla olumlu ya da

olumsuz goriigler belirten 6gretmen adaylarimin da mevcut oldugu goriilmiigtiir. Bu durum ise
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O0gretmen adaylarinin her iki model hakkinda yorum yapabilecek kadar uygulama siirecinin icinde

yer aldiklar1 ve modelleri objektif sekilde degerlendirebildikleri seklinde yorumlanabilir.
Aragtirma sonuglarina dayali olarak asagidaki oneriler getirilmistir.

1. Her iki model hem sol hem de sag yarikiireye dayali etkinliklerin birlikte kullanilmasim ve
boylece tiim Ogrenenlere hitap eden Ogretimlerin tasarlanmasini gerektirmektedir. Bu

modellerin 6gretim stirecinde 6gretmenler tarafindan kullanilmasi 6énerilmektedir.

2. Ogretmenlerin bu modelleri kullanmalari durumunda modellerin zaman alict olma
durumunu dikkate almali Onerilmektedir. Derslerinde yer verecegi etkinlikleri 6nceden

planlamali ve zaman planlamasini da yapmalidirlar.

3. Ogretmenlere bu modellere ve diger cagdas Ogrenme yaklagimlarina dayali ders

tasarimlariin nasil yapilabilecegine dair hizmet ici egitimler verilebilir.

4. Ogretmen adaylarmin lisans egitimi siirecinde aldig1 derslerin igerikleri diizenlenmeli;
o0gretmen adaylarmin ¢agdas egitim anlayisina uygun 6gretimlerin nasil yapilacagi hakkinda

bilgi edinmeleri ve uygulamalar yapmalar1 saglanmalidir.

5. Matematik derslerinde farkli 6grenme alanlarina yonelik ders tasarimlar yapilarak bu iki

modelin kullanilmasina dayali 6gretmen ve 6gretmen aday1 goriisleri aliabilir.

6. Modellerin akademik basariya, 6grenmenin kalicithgma etkisini vb. incelemeye yonelik

karsilastirmali calismalar yapilabilir.

7. Bu modellere dayali 6gretim yapan 6gretmenlerin ya da 6gretmen adaylarinin kendi 6grenme
stilleri de belirlenebilir. Daha sonra bu 6grenme stillerine goére modellere iliskin goriislerinin

farklilasip farklilasmadig: incelenebilir.
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Ek 1. 4AMAT Modeline Dayali Akran Degerlendirme Formuna Bir Ornek

AMAT MODELINE UYGUNLUK AKRAN DEGERLENDIRME FORMU

Bu dlgme aracomn amact, ilkogrerim motematik ogretmeni adaylarimn  arkadaglarimn
yaprikiars ogretimleri IMAT modeline uyguniuk ogismdan degerlendirmeleridir.
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Ek 2. Goriisme Formu

D)

2)

3)

4)

5)

6)

7)

4MAT modeline dayali 6grenme dongiisiiniin adimlarini planlamada zorluk yasadiniz mi1?
Cevabiniz evet ise; hangi ¢eyregin ya da adimin planlanmasinda zorluk yasadiniz? Nedenini

belirtiniz.

a) 4MAT modelinin olumlu yonlerinin oldugunu diisiiniiyor musunuz? Cevabiniz evet ise

bu olumlu yonler nelerdir?

b) 4MAT modelinin olumsuz yo6nlerinin oldugunu diisiiniiyor musunuz? Cevabiniz evet

ise bu olumsuz yonler nelerdir?

4MAT modelinin bagka konularin Ogretimi icin uygulanabilirligi hakkinda ne

diistintiyorsunuz? Sizce 4MAT modeli her konunun 6gretimi i¢in uygun mudur?
Cevabiniz evet ise nedenini agiklayinz.

Cevabiniz hayir ise nedenini agiklayiniz. Ogretimini yaptiginiz konu disinda baska hangi

konularda 4MAT modelinin uygulanabilecegini gerek¢enizi belirterek agiklayiniz.

Biitiinsel beyin modeline dayali 6grenme dongiisiinii planlarken zorluk yasadiuz mi?
Cevabiiz evet ise hangi ¢eyrege yonelik planlama yapmakta zorluk yasadiniz? Nedenini

belirtiniz.

a) Biitiinsel beyin modelinin olumlu yo6nlerinin oldugunu diistiniiyor musunuz? Cevabiniz

evet ise bu olumlu yonler nelerdir?

b) Biitiinsel beyin modelinin olumsuz yonlerinin oldugunu diisiiniiyor musunuz? Cevabiniz

evet ise bu olumsuz yonler nelerdir?

Biitiinsel beyin modelinin bagka konularin o6gretimi ic¢in uygulanabilirligi hakkinda ne

diisiiniiyorsunuz? Sizce biitiinsel beyin modeli her konunun 6gretimi i¢in uygun mudur?
e  Cevabiiz evet ise nedenini agiklaymiz.

e  Cevabiniz hayir ise nedenini agiklayiniz. Ogretimini yaptiginiz konu diginda baska
hangi konularda biitiinsel beyin modelinin uygulanabilecegini gerekgenizi belirterek

aciklaymiz.
4MAT modeli ile biitiinsel beyin modelini karsilastiriniz.
a) Modele dayali ders plan: gelistirme (kolaylik/zorluk-her konuya uygunluk vb. agilardan)

b) Modele uygun 6gretimi gerceklestirme (6gretim siireci, 6grencinin anlayisi vb. agilardan)

(Formda yer alan 1., 2. ve 3. sorular 4MAT modeli ile, 4., 5. ve 6. sorular biitiinsel beyin modeli ile, 7.

soru ise modellerin karsilastirilmasi ile ilgilidir)
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Ek 3. Biitiinsel Beyin Modeline Dayal1 Olarak Gelistirilen Ders Plan1 Tasarimina Bir Ornek

Uciincii Grup (Biitiinsel beyin modeli)

Ogrenme Alani Geometri ve Olgme

Smif diizeyi 8. siuf

Kazanim 8.3.4.3 Dik dairesel silindirin ytiizey alani
bagintisini olusturur, ilgili problemleri ¢ozer.

Siire 2-3 ders saati

Kullanilan Arag ve Gerecler Alalli tahta, tahta kalemi, konserve kutusu, ip,
karton kagitlar vb.

Hedef Davraniglar

¢ Somut modellerle ¢alismalara yer verilmesi.

o Dik dairesel silindirin alanini1 tahmin etmek.

e Bilgi ve iletisim teknolojilerinden yararlanmak.
Derse Giris

Ogretmen sinifa konserve kutusu getirir. Bu seklin neye benzedigini sorar (On bilgi

kullanma, A ceyregi) “Cevrenizdeki buna benzer cisimlere Ornek veriniz” der (Somut érnek, B
ceyregi).

Asagidaki resimler silindire drnek olarak gosterilir (Ornekler, resimler, D ceyregi).

Ders isleme Siireci

Silindir ile ilgili 6grencilerin énceden 6grendikleri tekrarlanir (On bilgi kullanma, A ceyregi).
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[aban « —) ( T*v—
Yan ylz « Eksen «
Taban = A ‘ l'—
Dik dairesel silindirde birbirine es ve Dik dairesel silindirde tabanlari
paralel iki daireden olusan tabanlar olusturan dairelerin merkezlerini
ve yan yiiz vardir. Taban yarigapi birlestiren dogru parcasina eksen
silindirin yarigapidir. denir.
- ) K gl
> Ana dogrular
s h » Yikseklik
A &l ) \ Gl
Dik dairesel silindirde tabanlarin Tabanlardan birinin bir noktasindan
karsilikli iki noktasini birlestiren diger tabana inilen dikmeye silindirin
tabanlara dik ve eksene paralel olan yiksekligi denir. Yiikseklik de bir ana
dogrulara ana dogrular denir. Eksen dogrudur.
de bir ana dogrudur.

Ogretmen sinifi 5 gruba ayirir. Getirdikleri konserve kutularim karton ile kaplamlarini ister.

(10 dakika beklenilir) (Kii¢iik grup takim 6grenme projeleri, C ceyregi).

Konserveyi kaplarken kullanilan kartonu agtigimizda hangi geometrik sekillerin kullamldig:

belirtilir (Ogretmeni dinleme, A ceyregi).
Ogrencilere silindirin agilim1 videosu izletilir (Simiilasyonlar, D ceyregi).
https://www.youtube.com/watch?v=0B0jeLTgYpY

Dikdortgenin uzun ve kisa kenar: dlgtiiriiliir. Bu bilgilere dayanarak silindirin alaninin nasil

bulunacagi sorulur (Beyin firtinasi, D ¢eyregi).

Ogrencilerden ip getirmeleri istenmistir. Ogrenciler getirdikleri ipi silindirin tabanindaki
dairenin cevresine dolar. Olgiilen uzunlugun dikdértgenin uzun kenarinin yanina koyularak esit
oldugu goriiliir. Daha sonra silindirin yiiksekligi ile dikdortgenin kisa kenarmin uzunluklarinin da

esit oldugu goriiliir (Deneyimsel etkinlikler, D ceyregi).

1460



KEFAD Cilt 21, Say1 3, Aralik, 2020

Ogrenciler 6gretmenin rehberligi ile silindirin yiizey alani formiiliinii bulmaya calisirlar (Ust

diizey diisiinme ve bulus yoluyla 6grenme, D ceyregi).

Ogrenciler formiile ulastiktan sonra 6gretmen silindirin yiizey alaninin nasil bulundugunu

aciklar. Formiilii tahtaya yazar (Ogretmeni dinleme, A ceyregi).

N
S

h Yiizey alan= 2ar° +2xrh

Ogrenciler problem ¢dzer (Problem ¢6zme, B geyregi).

30 cm

Sol tarafta bir silindirin aginimi
gorilmektedir. Buna gore silindirin
60cm yaricapini ve ylizey alanini bulunuz.

(7 =3 ahniz)

Ogrenciler problem ¢ozer (Problem ¢6zme, B geyregi).

/,—-———--._\
Sol tarafta verilen silindirin
e ayritlarinin uzunluklari verilmistir.
Buna gore silindirin ylzey alanini
bulunuz. (7 =3 aliniz)
ra’ ---- P ~
\_________,_,./

Mini test verilir (Mini test, B ¢eyregi).
Mini Test
1) Taban yarigap1 4 cm ve yiiksekligi 10 cm olan silindirin ytizey alanuni bulunuz. (I1=3 aliniz)

2) Kenarlar1 toplami 9, kenarlari ¢arpimi 20 cm olan dikdortgenin uzun kenar: etrafinda

dondiiriilmesiyle olusan silindirin alan1 kag cm? dir ? (IT1=3 aliniz)

3) Yaricap uzunlugu 4 cm yiiksekligi 8 cm olan silindirin agilimindaki dikdortgenin alani kag

cm? dir? (I1=3 aliniz)
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Ek 4. 4AMAT Modeline Dayal1 Olarak Gelistirilen Ders Plan1 Tasarimina Bir Ornek

(4MAT modeline dayali ders plani tasarimi 8 adimdan olustugu ve uzun oldugu icin tamamu

verilmemis; ders planinin bazi adimlarindan kesitler sunulmustur.)

Birinci Grup (4MAT modeli)

Ogrenme Alani Geometri ve Olgme
Sinif diizeyi 5. siuf
Kazanim 52.3.2. Cokgenlerin ¢evre uzunluklarm

hesaplar; verilen bir ¢evre uzunluguna sahip
farkli sekiller olusturur.

Stiire 3 ders saati
Kullanilan Arag ve Geregler Alkilli tahta, tahta kalemi, cetvel, tangram,
calisma kagidi vb.

3. adim: Hayalinde Canlandirma “Sag yarikiire”

Bu adimda amag Ogrencilerin kavramlar: zihinlerinde resimlendirmesini, hayallerinde

canlandirmasini ve bunlar1 kendi yasantilarina aktarmalarini saglamaktir.

Etkinlik: Ogrencilerden &nceki etkinliklerde elde ettigi deneyimlerle yeni sekiller

olusturmalar1 istenir. Bu amacla geometri tahtasindan yararlanilir.

y w
P
. B . 5
P~ 4
i e~ O
B . P

Yukaridaki gibi geometri tahtasinda sekiller olusturalim. Olusturulan sekillerin verilerini

tabloya yazalim. (Geometri tahtasinda her noktanin arasi 1 birim olarak alinir)

Sekil Lastik renkleri Toplam
Sar1 Beyaz Mavi Pembe | Kirmiz1 | Yesil

A 6 4 6 16

B

C

D

E

Etkinlik: Birim yardimiyla geometrik sekil olusturmay: 6grenen Ogrencilerden kareli kagit
tizerinde farkli kenar uzunluklari olan sekiller ¢izmeleri istenir. Bu amagla asagidaki kagit dagitilir.
Ogrencilerden kenar uzunluklari farkli dortgenleri cizmeleri ve gevre uzunluklarini bulmalari istenir.

Veriler tabloya yazilir.
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Bir kenar uzunlugu Cevresinin uzunlugu Kenar-gevre iligkisi

Bu etkinliklerden yola cikilarak “Cevre nedir?” sorusu &grencilere yoneltilir. Ogretmen
tarafindan ¢evre kavrami agiklanmadan once 6grencilerin bu kavramin ne anlam ifade ettiini

sorgulamalar1 saglanir.

Ogretmen verilen bir cevre uzunluguna sahip farkli sekil olusturmaya yonelik kavram

karikatiiriinii sunar.

Annem odam icin dikdortgen =
seklinde bir masa yaptirtiyor. | .
A %

,. QY Annem yerdeki karolara gore

Gevresi 10 birim olacagim
soyledi

vl p
2 25

Buldum! Boyle olabilir. Bu da Gok iyi.
Baska nasi| olabilir? Acaba hangisi olacak ?

5. Adim: Uygulama “Sol yarikiire”

Ogrencilerin asagidaki alistirmay1 yapmalari istenir. Bu adimda amag 6grenilen bilgilerin

pekistirilmesini saglamaktir.

Etkinlik: Ogrencilerden dértgenlerin cevresini bulmas istenir. Diizgiin olmayan ¢okgenlerin

de cevresi bulunur.
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6. adim: Kendini Gelistirme “Sag yarikiire”
e Yenilikler ve buluslar baglamistir.
e Smufin farkh yerlerinde 6grenci gruplar: olugturulur ve grupga aktiviteler yapilir.

e Bu adimda amag 6grencilerin 6grendiklerine kendilerinden bir seyler ekleyerek var

olan bilgilerini uygulamalarini saglamaktr.

Etkinlik: Smaf dorder kisilik gruplara ayrilir. Her gruba bir tane olacak sekilde tangramlar

sinifa paylastirilir.

Ogrencilerden verilen tangramin pargalariyla farkli geometrik sekiller olusturmalari istenir.
Bu sekillerin cetvel yardimiyla cevreleri hesaplanir. Ogrencilere sekilleri olustururken asagidaki
sorular yoneltilir.
e Hangi sekilleri kullanarak bir kare olusturabiliriz?
e Buldugunuz karelerin ¢evreleri hakkinda ne diisiiniiyorsunuz?

o Olgtiigiiniiz cevre uzunluklarmi karsilasgtiriniz?
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o Uggeni olusturmak igin hangi geometrik sekilleri kullandiniz?

e  Olusturdunuz seklin ¢evresi hakkinda ne soyleyebilirsiniz?

e  Dikdortgeni olusturmak i¢in hangi sekilleri kullandiniz?

. Bunlar disinda farkh dértgenler olusturabilir misiniz? Olusturdugunuz dortgenlerin

gevre uzunluklari nelerdir?

Yapilan etkinlikle 6grencilerin farkli sekiller olusturmalari ve bu sekillerin cevrelerini

hesaplamalari saglanir. Ayrica ayni ¢evre uzunluguna sahip farkh sekiller de olusturmalari istenir.
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Introduction

The 4MAT (4 Mode Application Techniques) model developed by Bernice McCarthy and the
Whole Brain Model developed by Ned Hermann are being used in designing the lessons in the
contemporary education system (Hermann, 2000; McCarthy, 1990). Both models argue that learning
styles can change and individuals can develop themselves in different learning styles. In addition,
both models are based on theories associated with brain hemispheres (Herrmann, 2000; McCarthy,
1990). These models are similar in terms of learning styles and the use of both hemispheres. However,
when the models are examined, it is seen that besides these similarities, there are also some
differences between these two models. In the next paragraphs, both models will be introduced briefly

and the differences between them will be mentioned.

In designing the teaching process based on the 4MAT model, an 8-step cycle is completed by
sequencing the right and left-hemisphere activities (McCarthy and McCarthy, 2003). Left-hemisphere-
based activities are those such as discussing, analyzing, listening, reading, comparing, evaluating,
conceptualizing, and classifying. The activities based on the right-hemisphere are those such as
establishing relationships, imagining, visualizing, brainstorming, synthesizing, using -creativity,
experimenting, and exhibiting (McCarthy and McCarthy, 2003). The teaching cycle based on the
4MAT model is presented in Figure 1.
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Figure 1. 4AMAT model and 8 steps of the model (Morris and McCarthy, 1999)

The first step (connect) is associated with the right-hemisphere skills. Teachers have the
students share their own experiences, and by doing so, motivate them to make a connection between
themselves and the subject. Visuals, stories, etc. are used during this experience. In the second step
(attend), the left hemisphere is active. Students analyze and discuss the experience presented in the
first step. In the third step (imagine), teachers make the students imagine the concepts they will learn,
in which right hemisphere skills such as images and metaphors are used. In the fourth step (inform),
based on the left-hemisphere, students are provided with information about the concepts. The teacher
is in the center and performs the lecture. In the fifth step (practice), it is ensured that the students gain
expertise about what is learned by doing various exercises, in which the left hemisphere skills are
used. In the sixth step (extend), in which the right hemisphere skills are active, students add
something from themselves to what they have learned. They create a product using their creativity
skills. In the seventh step (refine), in which the left hemisphere is active, a discussion environment is
created about the studies carried out in the fifth and sixth steps and these studies are evaluated. In the
eighth and last step (perform), the right hemisphere skills are active. Considering the evaluations, the
studies are finalized and the final version of these studies is presented (McCarthy, 1990; McCarthy,
Germain and Lippitt, 2002; Morris and McCarthy, 1999).

There is no cycle to follow in the design of the teaching process based on the whole brain
model. Both the left and right hemispheres are addressed by trying to devote equal time to different
teaching methods for all learning styles (Herrmann-Nehdi, 2008). In the transitions between quarters,
no specific pattern such as the right brain-left brain-right brain is followed (Tezcan and Giiveng, 2017).

The quarters in the whole brain model and their characteristics are shown in Figure 2.
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Figure 2. Whole brain model (Herrmann-Nehdi, 2008)

As shown in Figure 2, the brain is examined in four quarters in the whole brain model. The
upper quarters are more concerned with cognitive processes and the lower quarters with more
emotional processes. In addition, the left quarters express the left thinking style and the right quarters
the right thinking style. Based on the intersection of the upper/lower group and the right/left group,

the brain is considered as four quarters (Hermann, 2000).

The dominant users of the quarter A learn from a data or teacher; those who predominantly
use the quarter B prefer to learn through activities and practice. They like to learn on their own and
work in steps. They use timelines. Those who mostly use the quarter C like to work in groups. They
prefer cooperative learning environments. In addition, they also enjoy activities such as role-play and
drama. Those who mostly use the quarter D like the activities which require the use of creative skills
such as brainstorming. They like visuals and animations. Teaching strategies such as learning through
invention are suitable for such learners (Hermann-Nehdi, 2009). When both models are examined, it is
seen that the models have differences in terms of following/not following a certain sequence during

the planning and implementation phase.

When the studies on the 4MAT model were reviewed in the literature, it was generally seen
that there are studies on the effect of the 4MAT model on academic achievement and retention of
learning. In the studies by Aktas (2011), Aliustaoglu and Tuna (2018), Ergin, (2011), Irfan, Almufadi
and Brisha (2016), Tezcan and Giiveng (2017), Tsai (2004), and Ursin (1995), the lessons were designed
in line with the 4MAT model, and as a result of these teachings, it was seen that the 4MAT model had
positive effects on the students' academic achievement. In the studies by Aliustaoglu and Tuna (2018),
Jackson (2001), Kosa and Ardig (2018), Tsai (2004), Uysal (2009), and Wilkerson (1986), it was seen that
4MAT model had positive effects on the retention of learning in addition to the students' academic
achievement. When the studies based on the whole brain model were reviewed in the literature, there
were similar studies showing some positive effects of this model. In the studies by Bas (2004),

Bawaneh, Md Zain and Saleh (2011), Smith (2018), Tezcan and Giiveng (2017), and Tokcan (2007), it
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was concluded that the whole brain model had positive effects on the students’ academic

achievement.

In addition to the studies examining the impact of the 4MAT model on students' academic
achievement and retention, there were also studies aimed at getting teachers' views on the model. In
the study by Klenetsky (1997), the teachers in the experimental group were trained on the 4MAT
model; and no intervention was made to the teachers in the control group. Klenetsky (1997) concluded
that the teachers developed a positive attitude towards the 4MAT model. In the study by Ozdogan
(2012), the teachers conducted 4MAT model-based instruction and after these teaching processes, the
teachers' opinions were taken about the model. Three secondary school mathematics teachers
participated in the study, and the opinions of the teachers involved in the implementation process
were presented in detail based on the results of the face-to-face interviews. The teachers generally
expressed positive opinions about the 4MAT model, but they also stated that the implementation of
this model was time-consuming. To the best of our knowledge, there is no study on the prospective
teachers’ opinion about this model. It is considered important to examine the prospective teachers'
skills in designing the teaching process by considering the characteristics of all learners in accordance
with the contemporary education system. In addition, there is no study examining the teachers' or

prospective teachers’ lesson plan development based on the whole brain model.

In the literature, there is only one comparative study (Tezcan, 2016) examining the use of the
4MAT model and the whole brain model. In this study, the effect of both models on the students'
academic achievement was investigated and it was concluded that the 4MAT model was more
effective than the whole brain model in academic achievement. In addition, it was found that whereas
the 4MAT model had a positive effect on the students' beliefs about learning, the whole brain model
had no such an effect. There was no study comparing the 4MAT model and the whole brain model in
terms of process and the views of teachers or prospective teachers. In this respect, it is thought that
this study will fill the gap in the literature. Both models are basically based on learning styles and
theories associated with the brain hemispheres, but they have some differences in practice; that is why
it is important to examine the prospective teachers’ opinions about activating the right and left brains
cyclically or non-cyclically. In this context, the aim of this study is to examine the prospective
mathematics teachers’ ability to develop a lesson plan based on the 4MAT model and the whole brain
model; and to get the prospective teachers’ opinions about the development of lesson plans based on

these models.
Research Problem

The problem of this research is “What are the prospective teachers' opinions about developing
a lesson plan based on the 4AMAT model and the whole brain model?” The sub-problems of this

problem are as follows:
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1. What are the prospective teachers' opinions on developing a lesson plan based on the 4MAT

model?

2. What are the prospective teachers' opinions on developing a lesson plan based on the whole

brain model?

3. What are the prospective teachers' comparative opinions on developing a lesson plan based

on the 4AMAT model and the whole brain model?
Method
Study Group

The study group of the research consisted of 16 prospective primary mathematics teachers
studying at the 4th grade at a university located in the north of Turkey. The research was conducted
with the participation of the prospective teachers who took the “Elective-Active Teaching in
Mathematics” lesson in the fall semester of the 2018-2019 academic year. In the research, the
convenience sampling method was used for selecting the sample. As stated by Cohen and Manion
(1989) and Ravid (1994), in the convenience sampling method, the researcher select the sample starting
from the most accessible responders (Biiyiikoztiirk, Cakmak, Akgiin, Karadeniz and Demirel, 2014).
Since this research was conducted with the prospective teachers who took the lesson from the
researcher, this sampling method was used. The prospective teachers had taken the theoretical lessons
related to mathematics and practical lessons such as Special Teaching Methods I-II, Teaching

Principles and Methods until the 4th grade.
Application

1. First of all, the prospective teachers were trained on the 4MAT model and the whole brain
model. This training was given by the researcher who had studied brain hemispheres and the 4MAT
model and developed and implemented lesson plan designs based on this model. In addition, the
researcher had theoretical knowledge about the whole brain model. This training covered the
information on learning styles, features of left and right hemispheres, and how to design a lesson
based on these models. The examples of lesson plans developed based on these models were
presented. Web sites such as www.aboutlearning.com were also introduced to the prospective
teachers (3 weeks, 9 lessons time). Then, the prospective teachers formed groups of four. Two groups
developed lesson plans based on the 4MAT model and the other two groups developed lesson plans

based on the whole brain model.

2. The prospective teachers were allowed to choose the learning outcomes from the learning
area “geometry” of the secondary school mathematics curriculum. The learning area was limited to

geometry. The selected learning outcomes were shown in Table 1.
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Table 1. The selected learning outcomes by the prospective teachers

Group Learning outcomes

1.group (4AMAT Model) 5.2.3.2. Calculates the perimeter of polygons; forms different
shapes with a given perimeter.

2. group (4MAT Model) 8.3.4.1. Recognizes vertical prisms and determines their basic
properties and elements; constructs vertical prisms and draws their
expansion.

3. group (Whole Brain Model)  8.3.4.3. Forms the surface area formula of the vertical circular
cylinder; solves the related problems.

4. group (Whole Brain Model)  7.3.2.4. Forms the area formulas of rhombus and trapezoid; solves
the related problems.

3. Prospective teachers developed their lesson plans and presented them to other prospective

teachers in the classroom (4 weeks).

4. In this process, individual notes were taken by other prospective teachers listening to the

prospective teachers. An example of these notes was presented in Figure 3.
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Figure 3. An example of the prospective teachers” individual notes.

5. The teaching of the concepts in the lesson plans was evaluated by using self and peer
assessment forms. These forms were developed by the researcher and included the steps of the
mentioned models. After the forms were developed, the opinions of two experts in the field of
mathematics education and measurement-evaluation were taken and the forms were finalized by
taking into account the experts’ opinions. For example, before the experts’ opinion was taken, the
evaluation was designed as a 5-point scale. Based on the experts’ opinion, this evaluation was turned
into a 3-point scale, that is, “Insufficient”, “Partially Sufficient”, and “Sufficient”. Also, some changes
were made in terms of intelligibility, the skill to be measured. For example, before the experts’
opinion was taken, the item 14 was as follows: “able to allow students to analyze their own work and
their friends” work.” Based on the expert opinion, this item was divided into two separate items. An
example of a peer assessment form based on the 4MAT model was presented in Appendix 1. The
evaluation form based on the whole brain model included assessing the suitability of activities to each

quarter (Quarter A, B, C, D). Similar to the evaluation based on the 4MAT model, the prospective
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teachers were asked to state if there is anything else they would like to mention in the “Comments”
section. (The original form was in Turkish. It was translated into English by the researcher). The
prospective teachers in the group giving the lecture evaluated themselves using the self-assessment
form. All groups participated in the peer assessment process, except for the group that gave the
lecture. Thus, the prospective teachers were enabled to be active not only in the model they chose, but

also in the applications associated with the other model.

6. The prospective teachers revised their lesson plans by taking into consideration the

evaluations and re-presented the revised lesson plans in the classroom environment (4 weeks).

e Examples of the lesson plan designs based on the 4AMAT model and the whole brain model
were given in Appendix 3 and Appendix 4 (The original lesson plans were in Turkish. They were

translated into English by the researcher).
Data Collection Tools

The prospective teachers' opinions were taken about both models after the completion of the
process. For this purpose, the interview form developed by the researcher was used. This form
consisted of seven items. After the form was developed, the same two experts’ opinions were taken.
The form was revised based on the experts” opinions. For example, before the experts’ opinion was
taken, in the second and fifth questions, positive and negative opinions about models were asked in a
single question. After the expert opinion, positive and negative opinions were asked in separate items.
Again in the last question, based on the expert opinions, the participants were asked to compare the
models in terms of two different areas, that is, lesson plan development and implementation process.
The first three items of the form were associated with the 4AMAT model, the next three items with the
whole brain model, and the last item with the participants’ opinions involving the comparison of these
models. Therefore, the first three items were answered by the prospective teachers who developed a
lesson plan based on the 4MAT model. The fourth, fifth, and sixth items were answered by the
prospective teachers who developed a lesson plan based on the whole brain model. The last item was
answered by all prospective teachers. Each group prepared and implemented a lesson plan based on a
model. However, since the lesson plan examples in both models were introduced to all the groups
during the application process, the teachings were evaluated by all prospective teachers using a peer
assessment form, and thus all prospective teachers were actively involved in the studies associated
with both models. The last item in the form was used to take the prospective teachers’ comparative
views about the models. The form was presented in Appendix 2. (The original form was in Turkish. It

was translated into English by the researcher).

Data Analysis

The prospective teachers' answers to the questions in the form were analyzed using the

content analysis method. Content analysis involves gathering similar data within certain concepts,
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and arranging and interpreting them in a way that the reader can understand (Yildirim and Simsek,
2016). In this research, codes were determined for each question in the form, and the frequencies of

these codes were presented using this analysis method.
Results
Findings for the First Sub-Problem

The responses to the first three items of the form were analyzed for the first sub-problem
“What are the prospective teachers' opinions on developing a lesson plan based on the 4MAT model?”
The answers to the first question of the form showed at which step the prospective teachers had
difficulty in designing the lesson based on the 4MAT model. The analysis results were presented in

Table 2.

Table 2. Prospective teachers’ opinions on the 4MAT model - First question

Step Enforced situation Frequency

Creating a story 5

Associating with daily life 1
First step Designing right hemisphere activities 1
Asking questions intended for students' prior knowledge 1
Creating a situation suitable for discussion 1
Second step Creating a discussion environment 3
Third step Designing an imaginative activity 1
Sixth step Designing right hemisphere activities 1

When Table 2 was examined, it was seen that the prospective teachers had difficulty in the
first step which includes designing the right hemisphere-based activities (f = 8). This step was
followed by the second step (f = 3) which involves creating a discussion environment based on the left
hemisphere. The third and sixth steps were also based on the right hemisphere, and there were some
prospective teachers who had difficulty in these steps (f=2). When the answers given to this question
were examined, it found that the prospective teachers had more difficulty in the steps involving the
right hemisphere-based activity design (f = 10) than those involving the left hemisphere (f = 3). The
second question of the form was aimed at examining the positive and negative views of the

prospective teachers about the 4MAT model. The analysis for this question was presented in Table 3.

Table 3. Prospective teachers’ opinions on the 4MAT model - Second question

Positive/negative aspect Explanation Frequency
Positive Access to information by the student himself/herself 3
Activating the student
Better understanding
Addressing each student
Associating the subject with daily life
Fun lesson design
Addressing both brain hemispheres
Interesting
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Permanent learning
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Active learning

Effective learning

Activity-based learning

Using visuals

Sequential movement
Negative No

Time-consuming to apply

Hard to prepare

Difficulty in finding material

Difficulty in applying the steps

Difficulty in connecting the steps

Shy students are at a disadvantage in group work
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Inability to adapt to every topic

When Table 3 was examined, it was seen that the prospective teachers had more positive
(f=28) than negative opinions (f=12) about the 4MAT model. They stated that the 4MAT model had
positive aspects such as enabling the student to access the information himself/herself (f=3), activating
the student (f=3), and providing a better understanding of the subject (f=3). The most striking of the
opinions coded negatively was that they considered the application of the 4MAT model time-
consuming (f=6). The analysis of the answers given to the third question to examine the prospective

teachers’ views about the applicability of this model to other subjects was presented in Table 4.

Table 4. Prospective teachers’ opinions on the 4MAT model - Third question

Applicability to other Subject/learning area Explanation Frequency
subjects
Suitable for all subjects 2
Geometry Contains visualization 3
Algebra Some steps can be applied 1
Some learning outcomes 1
can be visualized
Numbers Some steps can be applied 1
Data analysis Some steps can be applied 1
Suitable for some subjects Probability Some steps can be applied 1
Subjects involving visualization 1
Subjects involving daily life situations 1
Concrete subjects such as space and volume 1

When Table 4 was examined, it was seen that a few of the prospective teachers thought that
the 4AMAT model was applicable to all subjects (f=2). Most of them thought that this model was more
suitable for more concrete and visual subjects or for geometry. Moreover, some of them stated that
some steps of the 4MAT model could be applied to different subjects, but not all 8 steps. When the
findings of the first sub-problem were examined, it can be said that prospective teachers, in general,
had difficulty in designing the activities based on the right hemisphere. They had more positive than
negative opinions about the 4MAT model and thought that this model could not be applied to all

subjects/learning areas.
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Findings for the Second Sub-Problem

The responses to the fourth, fifth, and sixth items of the form were analyzed for the sub-
problem “What are the prospective teachers' opinions on developing a lesson plan based on the whole
brain model?” The answers to the fourth question of the form revealed the prospective teachers'
difficulties in designing the lesson based on the whole brain model. The analysis results were

presented in Table 5.

Table 5. Prospective teachers’ opinions on the whole brain model - Fourth question

Quarter Enforced situation Frequency

Quarter C Designing an activity 1
Designing brainstorming 3
Designing innovative activities 2

Quarter D Designing activities based on student's discovery 1
Using visualization 1

* Two prospective teachers stated that they did not have any difficulties.

When Table 5 was examined, it was seen that the prospective teachers had difficulty mostly
with the quarter D (f=7). The quarter D is the one in which creativity skills are used, students need to
add something from themselves, and the right hemisphere skills are active. On the other hand, some
other prospective teachers stated that they had difficulty in the quarter C (f=1). Likewise the quarter D,
the quarter C also intensely involves the right hemisphere skills. On the other hand, some of them
stated that they did not have any difficulties (f=2). The analysis of the answers given to the fifth
question of the form aimed at examining the positive and negative views of the prospective teachers

based on the whole brain model was presented in Table 6.

Table 6. Prospective teachers’ opinions on the whole brain model - Fifth question

Positive/negative Explanation Frequency
aspect

Addressing different learning styles

Easy to prepare a lesson plan

Not time-consuming

Compatible with the contemporary education system

Positive Providing active learning

Making learning easier

Not pushing the financial limits of teachers

Time-consuming to implement

Not applicable to abstract subjects
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Difficulty in determining which quarter is associated
with which activity

Difficulty in finding activity for some quarters 1

Negative
& Difficulty in designing activities to make students active 1

—_

Difficulty in preparing lesson plans since quarters do not
have a sequence for implementation

Tiring for teacher 1
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When Table 6 was examined, it was seen that the prospective teachers had more positive
(f=12) than negative opinions (f=8) about the whole brain model. They brought forward this model’s
ability to address different learning styles as a positive aspect (f=5). As for the negative opinions, they
stated that this model was time-consuming to apply (f=2) and was not applicable to abstract subjects
(f=1). Table 7 gives the analysis of the prospective teachers’ answers to the sixth question designed to

get their views on the applicability of the whole brain model to other subjects.

Table 7. Prospective teachers’ opinions on the whole brain model — Sixth question

Applicability to Subject/learning area  Explanation Frequency
other subjects
Suitable for all 2
subjects
Geometry Suitable for the 2
concretization
Suitable for cooperative 1
teaching
Suitable for learning by 1
Suitable for some doing
subjects Identities Suitable for the 1
concretization

Subjects including images
Not efficient in abstract subjects
Not efficient in rational numbers, algebra, etc.

When Table 7 was examined, it was seen that some prospective teachers thought that the
whole brain model was suitable for all subjects (f=2). However, the majority of them thought that the
whole brain model was applicable only to some subjects (f=8). They stated that this model was

suitable more for visual and concrete subjects.
Findings for the Third Sub-Problem

The responses to the seventh item of the form were analyzed for the sub-problem “What are
the prospective teachers' comparative opinions on developing a lesson plan based on the 4MAT model
and the whole brain model?” First, the item a, then the item b was analyzed. The answers given to the
question 7a included evaluating the prospective teachers' planning of lesson design based on the
4MAT model and the whole brain model. The positive and negative opinions regarding both models

were examined in making this assessment. The analysis results were presented in Table 8.
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Table 8. Comparative views of the prospective teachers about the models - the Question 7a

Model Positive/negative Explanation Frequency
aspects
4AMAT Positive The planning is more understandable because it is 3
Model step by step
More difficult to plan because it consists of 4
multiple stages
Finding an activity for each step is more difficult 2
Difficult to plan because it is difficult to link the 1
Negative steps
Lower applicability to all subjects 1
Easy to plan because there is no order 6
Applicable to more subjects 3
Whole Positive Applicable to all subjects 1
Brain Planning requires less time 1
Model Difficult to connect the right and the left brains 1
More difficult to plan because it is difficult to 1

connect the quarters

Negative
Common  Positive Both models can be applied to all subjects
Negative Both models are not suitable for all subjects

When Table 8 was examined, it was seen that the prospective teachers found the whole brain
model easier because it had no specific order (f=6), and they found the 4MAT model more difficult to
plan because it was multistage (f=4). However, some of them stated that planning was more
understandable since the 4MAT model was step by step (f=3). There were also prospective teachers
who thought that the whole brain model could be applied to more subjects than the 4MAT model
(£=3). It was found that the prospective teachers perceived the whole brain model more advantageous
in terms of planning. The answers given to the question 7b included evaluating the prospective
teachers' implementing of lesson design based on the 4MAT model and the whole brain model.
Similarly, the answers to this question were analyzed within the scope of both positive and negative

opinions regarding both models. The analysis results were presented in Table 9.
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Table 9. Comparative views of the prospective teachers about the models - the Question 7b

Model Positive/negative Explanation Frequency
aspects

AMAT Positive Easy to apply because it is step-by-step 4

Model Implementation by stages contributes more to 4

the understanding of the student

More active participation of students

Application is more economical

Enables students to retain learning more
Negative Application takes longer

Difficult to apply every step
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Presenting activities for the right/left hemisphere
at a time may be boring for students

—_

Students can get bored because the time to get
information is long
Whole Positive Easier to apply because it has a more free plan
Brain Negative Difficult to address all quarters at the same time
Model Difficult to give equal importance to each quarter

S = S

Common Positive Both provide effective learning

When Table 9 was examined, it was seen that the prospective teachers expressed their positive
opinions about the 4MAT model, such as “It is easy to apply because it is step by step” (f=4), and “It
will contribute more to the understanding of the student because it is implemented stage by stage”
(f=4). Although they found the 4MAT model more difficult to plan, it is noteworthy that they
considered the 4MAT model advantageous in terms of implementation. However, a few of the
prospective teachers stated that the whole brain model was easier to implement because it had a more
free plan (f=1). Another noteworthy result was that there was a high number of prospective teachers
who thought that the 4MAT model took more time to practice than the whole brain model (f=7). In
addition, there were also some prospective teachers who stated that both models provided effective
learning (f=4). When the results were evaluated together, it can be said that they found the 4MAT

model more advantageous in terms of application, but they considered it more time-consuming.

In addition, when the answers given to the questions 7a and 7b were examined, it was seen
that the prospective teachers’ positive/negative opinions did not always depend on the model they
chose during the lesson plan development and implementation process. For example, some of the
prospective teachers who developed lesson plans based on the 4MAT model stated that it was easier
to plan the whole brain model. On the other hand, there were some prospective teachers who
developed lesson plans based on the whole brain model and stated that the 4MAT model was easier to

apply because it was step by step.
Discussion and Conclusion

In this study, it was concluded that the prospective teachers had more difficulty in designing
activities based on the right hemisphere than the left hemisphere when planning lessons based on the

4MAT model and the whole brain model. The prospective teachers stated that they had difficulty in
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designing right hemisphere activities requiring the use of skills such as imagination, visualization, and
creativity. This is may be due to the fact that the prospective teachers themselves are accustomed to
the traditional teaching style. In the traditional education system, the teacher is usually in the center
and the lesson is conducted based on the teacher's expression and the question-answer technique. This
type of instruction addresses a single learning style (McCarthy, 1985). So, it can be asserted that the
prospective teachers who were accustomed to this type of teaching had difficulty in designing the

right hemisphere-based activities.

Another result of the study was that prospective teachers thought that there were positive and
negative aspects of both models. They stated that these models had positive aspects in that they are
appropriate to the contemporary education system, provide an environment for the students to
actively participate in lessons, and provide an effective and permanent learning; and such a learning
addresses different learning styles. When the literature was reviewed, it was seen that the 4MAT
model has positive effects on students' academic achievement (Aktas, 2011; Aliustaoglu and Tuna,
2018; Ergin, 2011; Irfan et. al, 2016; Tezcan and Giiveng, 2017; Tsai, 2004; Ursin, 1995) and retention of
learning (Aliustaoglu and Tuna, 2018; Jackson, 2001; Kosa and Ardig, 2018; Tsai, 2004; Uysal, 2009;
Wilkerson, 1986). It is also stated in the literature that the students in the teaching process based on
the 4MAT model participate in the lesson more actively and the lessons are more enjoyable (Kosa and
Ardig, 2018; Nicoll-Senft and Seider; 2010; Ozdogan, 2012). When the studies based on the whole brain
model were reviewed, it was seen that there were studies showing that teaching based on this model
also increased academic achievement (Bas, 2004; Bawaneh et. al., 2011; Tezcan and Giiveng, 2017;
Tokcan, 2007; Smith, 2018). In this respect, it can be said that the prospective teachers’ positive
opinions were consistent with the results of the previous studies which asserted that these models

provided an active participation in the lessons and an effective and permanent learning.

The most striking result of the prospective teachers' negative opinions about the models was
that they thought that both models were time-consuming. There were also some prospective teachers
who stated that they had difficulty in preparing materials. The results such as “Teachings based on the
constructivist approach are time-consuming” and “Difficult to prepare materials” are similar to the results of
the previous studies in the literature. In the studies on the implementation of the student-centered
contemporary approaches (Ayhan, 2006; Ergen, 2009; Gokgek; 2008; Giines, 2008; Kalender, 2006;
Ozdogan, 2012), it was seen that teachers complained about similar problems. For example, in the
study by Ozdogan (2012), teachers carried out the 4MAT model-based instruction and found it
difficult to implement all the steps of the model, and therefore, they could not include some studies
such as projects. Considering these views, it can be asserted that the models based on constructivist
approach are time-consuming. But, it is thought that these models should be used in teaching because

they put the student in the center and enable the students to learn by themselves actively.
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When the prospective teachers' opinions about the applicability of the models to all subjects
were examined, it was found that they thought both models applicable to all subjects. They stated that
these models were more suitable for geometry or the subjects requiring visualization. Looking at the
areas where the 4MAT model is used, it is seen that it is used to design for many lessons such as
physics (Durgut, 2019), biology (Bapir & Ameen, 2019), English (Yilmaz, 2018), geography (Kofoglu,
2014). When we look at its use in mathematics in detail, it can be said that it is not only limited to the
geometry, but also allows a lesson design for all learning areas (Morris and McCarthy, 1999).
Similarly, when the literature was reviewed, it was seen that the whole brain model could be used in
different lessons such as social studies and science (Bawaneh, et. al., 2011; Tokcan, 2007). It is thought
that the prospective teachers' thinking in this way might have resulted from the fact that the lesson
was designed for only geometry learning in this study. During the training, examples of the
applications of the models in other fields were also presented. However, the prospective teachers

might have thought that the models are more suitable for the geometry learning area.

When the prospective teachers were asked to make comparisons between the models, it was
seen that they found it easier to prepare a lesson plan based on the whole brain model since there is no
step-by-step approach in this model. However, in terms of application, they stated that the 4MAT
model is more convenient because it is step-by-step; and also the 4MAT model was found to be more
advantageous in terms of contributing to the understanding of the student and providing more
permanent learning. It is thought that this might have stemmed from their own learning styles. They
might have seen the 4MAT model more advantageous in terms of implementation since they also
preferred a sequential instruction. In this regard, it is thought that prospective teachers' own learning
styles can be identified and more detailed comments can be made. In the literature, the previous
studies generally examined only one of these models, except the one by Tezcan (2016). In her study,
Tezcan (2016) compared two models of teaching and found that both models had a positive effect on
academic achievement, but this effect was higher in the 4MAT model. In addition, it was concluded
that while the 4MAT model had a positive effect on the students' beliefs about learning the lesson, this
effect was not found in the whole brain model. In this respect, it can be stated that the results obtained
from the present study are in concordance with the study carried out by Tezcan (2016). In addition,
prospective teachers stated that the planning and implementation of the 4AMAT model required more

time. The reason behind this thought might be the step-by-step progress in the 4AMAT model.

Furthermore, it was seen that some prospective teachers also expressed more positive or
negative opinions about not the model they used, but the other model. This can be interpreted as that
the prospective teachers were involved in the application process enough to comment on both models

and they could evaluate the models objectively.

The following suggestions can be made based on the results of the research:
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Both models require the use of both left and right-hemisphere-based activities
together, thus they provide an instruction design that addresses all learners. So, it is
recommended that these models be used by teachers in the teaching process.

It is suggested that teachers should consider the time-consuming side of the models if
they use them. They should plan their activities and time before the application.

It is recommended that teachers be provided with in-service training on how to design
lessons based on these models and other contemporary learning approaches.

The contents of the lessons the prospective teachers take during their university
education should be reorganized in a way to provide them with information and
practices about how to teach according to contemporary education.

Teachers’ and prospective teachers' views about the use of these two models can be
taken by making lesson designs for different learning areas in mathematics lessons.
Comparative studies can be carried out on the effect of models on academic
achievement and the retention of learning can be carried out.

The learning styles of teachers or prospective teachers who teach based on these
models can be identified. Then, it can be examined whether their views about the

models differ depending on these learning styles.
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Appendix 1. An example of a peer assessment form based on the 4MAT model

hemisphere of the brain.

.g 5| 3 . .g = "q:'; E Comments
=1 Bl 2 Target Behaviors | &8 | 8
| 2| § S| EE | §
o| ¢ 2 5| £5 | 8
gl 5]
1 | Started the lesson appropriately based on what the X Students' readiness
students knew before. was not taken into
consideration.
g 2 | Made the students feel why they should learn the X
3 subject.
g 3 | Presented a suitable experience to the students to X
= make a link with the concept.
4 | Enabled students to analyze the experience presented. X
5 | Enabled students to make a class discussion. X
6 | Enabled students to visualize the concept in their X
minds.
5 7 | Used techniques such as brainstorming and analogy. | X There was no
] brainstorming or
& analogy.
- 8 | Presented mathematical content appropriately to the X
il students.
E @S| 9 | While presenting the content, made use of visual or X
8 audio tools such as web resources, CDs, and movies.
Z
o
8 10 | Enabled students to make applications related to the X
A defined concepts.
o « | 11 | Benefited from worksheets, exercise books, etc. X
E "g 12 | Enabled students to go beyond practices and make X Students were
%‘1 & innovations and inventions. enabled to perform
S the activity in the step
E 5in a different way.
13 | Enabled students to carry out various projects. X There was no project.
So there was no
original idea.
14 | Enabled students to analyze their own work. X
5 | 15 | Enabled students to analyze the work of their friends. X
| 16 | Gave an opportunity to students to present/exhibit X
8{ what they did.
-;S. 17 | Made the students see the diversity of their creativity | X Since there was no
S and that everyone's talents are valuable. project, no awareness
= was raised in this
regard.
18 | Carried out teaching by addressing all four areas of X
the learning cycle, taking into account all learning
! styles.
2| 19 | Included activities that will activate the left X
& hemisphere of the brain.
20 | Include activities that will activate the right X
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Appendix 2. Interview Form
1) Have you had any difficulty in planning the steps of the learning cycle based on the 4AMAT
model? If yes, in which quarter or step did you have difficulty in planning? Please indicate

why.
2) a) Do you think the 4MAT model has positive aspects? If yes, what are these positive aspects?

b) Do you think the 4MAT model has negative aspects? If yes, what are these negative

aspects?

3) What do you think about the applicability of the 4MAT model for teaching other subjects?

Do you think that the 4MAT model is suitable for teaching each subject?
e If yes, please explain why.

e If no, explain why. Explain your reasoning for to which subjects the 4MAT model can be

applied except the subject you teach.

4) Have you had difficulty in planning the learning cycle based on the whole brain model? If

yes, in which quarter did you have difficulty in planning? Please indicate why.

5) a) Do you think the whole brain model has positive aspects? If yes, what are these positive

aspects?

b) Do you think the whole brain model has negative aspects? If yes, what are these negative

aspects?

6) What do you think about the applicability of the whole brain model for teaching other

subjects? Do you think that the whole brain model is suitable for teaching each subject?
e If yes, please explain why.

e If no, explain why. Explain your reasoning for to which subjects the whole brain model can be

applied except the subject you teach.
7) Compare the 4MAT model with the whole brain model based on the following considerations.

a) Developing a lesson plan according to the model (in terms of ease/difficulty and suitability

for all subjects, etc.)

b) Performing appropriate teaching according to the model (in terms of the teaching process,

student understanding, etc.)

(In the form; the 1%, 24, and 3 questions are about the 4MAT model and the 4t, 5%, and 6™ questions

are about the whole brain model; the 7t question is about comparison of both models)
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Appendix 3. An example of the lesson plan design based on the whole brain model

Third Group (Whole Brain Model)

Learning Area Geometry
Class level 8th grade
Learning outcome 8.3.4.3. Forms the surface area formula of the vertical circular
cylinder; solves the related problems.
Time 2-3 lessons time
Equipment Smart board, board marker, can, rope, cardboard, etc.
Objective

e To work with concrete models.
e To estimate the surface area of the vertical circular cylinder.
e To benefit from information and communication technologies.

Introduction to the Lesson
The teacher brings a can to the classroom. He/she asks, “What does this shape look like?”
(Using prior knowledge, quarter A) and says, “Give examples of similar objects around you”

(Concrete example, quarter B).

The following pictures are shown by the teacher as an example of the cylinder (Examples,

figures, quarter D).

Teaching the Lesson

It is repeated what the students have already learned about the cylinder subject (Using prior

knowledge, quarter A).
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Base =« f Ot ( pa—
Side face < | Axis <«
BaSe <& - ! 4 \ .__[_
The perpendicular circular cylinder The line segment which
has bases and side faces made up of connects the centers of the
two identical and parallel circles. circles forming the bases in
The base radius is the radius of the the vertical circular cylinder
cylinder. is called the axis.
- 1 p
> Generatrix
" h » Height
. J l o]

The height of the cylinder is called

The lines that are perpendicular to the
the perpendicular that goes down

bases and parallel to the axis that connect
two opposing points of the bases in the
vertical circular cylinder are called the

from one point of one base to the
other base. Height is also a

generatrix. The axis is also a generatrix. generatrix.

The teacher divides the class into 5 groups. She/he wants them to cover the canned boxes with

cardboard (Small group team learning projects, quarter C). (10 minutes expected).

The teacher explains which geometric shapes are used when the cardboard used to cover the

canned boxes is opened. (Listening to the teacher, quarter A).

Students watch the video of opening of the cylinder (Simulations, quarter D).

https://www.youtube.com/watch?v=0B0jeLTgYpY

Students are asked to measure the long and short sides of the rectangle. Based on this

information, they are asked to find the surface area of the cylinder (Brainstorming, quarter D).

Students bring rope to class. They wrap the rope around the circle on the base of the cylinder.
Then, the rope is placed next to the long side of the rectangle and it is observed that the measured
length is equal to the long side of the rectangle. It is then observed that the height of the cylinder is

equal to the length of the short side of the rectangle. (Experiential activities, quarter D).

With the guidance of the teacher, the students try to find the surface area formula of the

cylinder (Learning through high-level thinking and invention, quarter D).


https://www.youtube.com/watch?v=oB0jeLTgYpY
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After the students discover the formula, the teacher explains how the surface area of the

cylinder is found and writes the formula on the board (Listening to the teacher, quarter A).

T
\.,________/

_————

Surface area= 2ar° +27rh

Students solve problems (Problem solving, quarter B).

30 cm

60cm

On the left is the opening of a cylinder. Find
out the radius and the surface area of the
cylinder.

(7=3)

Students solve problems (Problem solving, quarter B).

The side lengths of the cylinder are given.

Find the surface area of the cylinder.

(7 =3)

Mini test is given. (Mini test, quarter B).

1) Find the surface area of the cylinder whose base radius is 4 cm and height is 10 cm. (7 =3)

2) What is the area of the cylinder formed by turning around the long side of the rectangle?

The sum and multiplication of the side lengths of the rectangle are 9 cm and 20 cm, respectively.

(7=3)

3) What is the area of the rectangle in the opening of the cylinder the radius and the height of

which are 4 cm and 8 cm, respectively? (7 = 3)
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Appendix 4. An example of the lesson plan design based on the 4MAT model

(The lesson plan design based on the 4MAT model consists of 8 steps and is long. So, not all were

given; some sections of the lesson plan were presented)

First Group (4MAT Model)

Learning Area Geometry

Class level 5t grade

Learning outcome 5.2.3.2. Calculates the perimeter of polygons; forms different
shapes with a given perimeter.

Time 3 lessons time

Equipment Smart board, board marker, ruler, tangram, worksheet, etc.

Step 3: Imagine “Right Hemisphere”

The aim of this step is to enable students to illustrate concepts in their minds, to visualize

them in their imaginations, and to transfer them to their own lives.

Activity: Students are asked to create new shapes with the experiences they gained in the

previous activities. For this purpose, the geometry board is used.

Jys

™
B,
A A

Teacher: “Let's create shapes on the geometry board as above. Let's write the data of the

generated shapes into the table. (The distance between each point on the geometry board is taken as 1

unit)”
Shape The colors of the tires Total
Yellow | White | Blue | Pink Red Green

A 6 4 6 16

B

C

D

E

Activity: Students who learn to create geometric shapes with the help of units are asked to
draw shapes with different side lengths on checkered paper. For this purpose, the teacher hands out
the following paper. Students are asked to draw rectangles with different side lengths and find their

perimeters. The data is written to the table.
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Length of a side

Perimeter

Side-perimeter relationship

Based on these activities, “What is the perimeter?” is asked to the students. Before the concept

of the perimeter is explained by the teacher, students are asked to question what this concept means.

The teacher presents the concept caricature to create different shapes with a given perimeter.

A rectangular table will
be made for my room. I

flo~| According to the tiles ol!
£| i the floor, the table will
W . o be around 10 units.

[ |

ja.s
75

lod

.

I found! It could
be like this. How
else could it be7

zood. I wonder

This is also very
which one will be?

Step 5: Practice “Left hemisphere”

Students are asked to do the following activity. The aim of this step is to reinforce the learned

knowledge.

Activity: Students are asked to find the perimeter of the polygons. Also, they are asked to find

the perimeter of irregular polygons.
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Perimeter= Perimeter=

Step 6: Extend “Right Hemisphere”
e Innovations and inventions have started.

e Student groups are formed in different parts of the classroom and group activities are carried

out.

e The aim of this step is to enable students to apply their existing knowledge by adding

something from themselves to what they have learned.

Activity: The class is divided into four groups. Each group is given a tangram.

Students are asked to create different geometric shapes with the pieces of tangram. The
perimeter of these shapes is calculated with the help of a ruler. The students are asked the following

questions while creating the shapes:
e  Which shapes can we use to create a square?
e What do you think about the perimeter of the squares you have created?

e Compare the perimeters you measure?
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e Which geometric shapes can we use to create a triangle?

e  What can you say about the perimeter of the shape you have created?

e What geometric shapes can we use to create a rectangle?

e Can you create different rectangles besides these? What are the perimeters of the rectangles

you have created?

With the activity, it is ensured that the students form different shapes and calculate the

perimeters of these shapes. It is also desirable to form different shapes having the same perimeter.
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