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Noroegitim Calismalarina Kapsamh Bir Bakis
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Ozet: Bu calismamin amact néroegitim ¢alismalarinin mevcut durumunu ortaya
koymak ve arastrmalarin yonelimini belirlemektiv. Bu dogrultuda incelenen
calismalarin yazar sayisi, yayin yuli, arastirmacilarin iilkeleri, indeks, dergi alani,
orneklem grubu, érneklem biiyiikliigii, ornekleme yontemi, konu alani, yontem, veri
toplama araglary, veri analiz yontemi, arastirmanin amagi, sonug¢ ve oneri dagilimlart
tiimdengelim ve timevarim icerik analizi kullamilarak incelenmistir. Calisma
kapsaminda incelenen c¢alismalar Web of Science, ERIC ve H. W. Wilson veri
tabanlarindan elde edilmistir. Calismalar 6n degerlendirmeden gecirilerek belirlenen
olgiitler dogrultusunda toplam 208 arastirma ¢alisma kapsamina dahil edilmistir.
Analiz sonuglarina gore, ¢alismalarin ¢ogunluk ile egitim alamindaki dergilerde
yayimlandigi, veri tabanlarindan WoS tercih edildigi, ¢alismalarin genellikle tek
yazarli oldugu ve arastirmacilarin  biiyiik ¢ogunlugunun Amerika Birlesik
Devletleri’nden oldugu belirlenmistir. Kuramsal diizeydeki ¢alismalarin daha fazla
tercih edildigi, veri toplama araci olacak nitel yontemlerin ve veri analiz
yontemlerinden ise nicel yontemlerin se¢ildigi belirlenmistir. Calismalarda ornekleme
yonteminin ¢ogu zaman belirtilmedigi, orneklem grubu olarak en fazla egitimcilerle
calisildigy ve 6rneklem biiyiikliigii genellikle 0-50 araliginda oldugu ortaya ¢ikmigtir.
Calismalarin  amacit noroegitime genel bir bakis sunmak olurken, sonuglar
noroegitimin egitimde faydali oldugunu géstermistir.
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Icerik analizi.

Beyni anlamaya yonelik en 6nemli doniim noktalarindan biri, beynin islevsel agidan en
kritik hiicrelerinden biri olan néronun kesfedilmesi olmustur (Uzbay, 2015). Noronlarin
kesfedilmesi ise biyolojik ve psikolojik bilimler arasinda tamamlayici bir rolii olan
norobilim disiplinin ortaya ¢ikmasini saglamistir (Aslan ve Arslantas, 2022).

Insan beyninin nasil ¢alistigii ve dgrenme siirecinde nasil bir rol oynadigini incelemek
icin norobilim iizerine bir¢ok arastirma yapilmaktadir (Kili¢ ve Giiven, 2018). Norobilim
alaninda yapilan bu arastirmalar sayesinde beyne yonelik daha net bilgiler ortaya
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konulmaya baslanmigtir (Kara, 2021; s.5). Beyin islevlerinin daha net ortaya
konulmasinda 6nemli katkilar1 olan bir diger alan da beyin goriintiileme teknikleridir
(Raichle ve Mintun, 2006). Beyin goriintiileme teknikleri, bireylerin algisal, motor veya
biligsel gorevleri yerine getirirken beyin aktivitelerinin incelenmesini saglayan
tekniklerdir (Spiiler vd., 2016). Manyetik rezonans goriintilleme (MRI), fonksiyonel
manyetik rezonans goriintiileme (fMRI), pozitron emisyon tomografisi (PET) ve
Elektroensefalografi (EEG) gibi beyin gorlintiileme teknikleri en yaygin kullanilan
goriintiileme teknikleridir (Gui vd., 2021). EEG, fMRI ve PET gibi beyin goriintiilleme
tekniklerindeki son gelismeler ile birlikte, insan beyninin islevinin kesfedilmesine olanak
saglayan norobilim son 30 yilda hizla biiyiiyen ve diger disiplinlerle baglantilar kuran bir
alan olmustur (Doukakis ve Alexopoulos, 2020). Norobilimin baglanti kurdugu bu
alanlardan birisi de egitimdir.

Diinya genelinde beyin ile ilgili kesiflerin, yeniliklerin ve buluslarin artmasi ile birlikte
norobilimin egitimdeki roliine de artan bir ilgi olmustur (Knowland ve Thomas, 2014).
Norobilim ve egitim alanlarina olan ilginin uluslararasi alanda artmasi ile birlikte
disiplinleraras1 bir alan olan ndroegitim kavrami ortaya c¢ikmistir (Tham vd., 2019).
Noroegitim, egitim ve ndrobilim alanlarini birlestiren, beynin biyolojik siirecleri ve
Ogrencilerin biligsel gelisimi arasindaki iligkileri inceleyen yeni ve disiplinlerarasi bir
alandir (Allee-Herndona ve Roberts, 2018; Elouafi vd., 2021).

Egitim ve ndrobilim arasindaki potansiyel baglantilar, Bishop (2014), Bowers (2006) ve
Bruer (1997) gibi uzmanlarin giiglii elestirilerine ve norobilim ve egitim is birliginin
yararlt oldugunu savunan Gabrieli (2016), Howard-Jones ve digerleri (2016) gibi
uzmanlarin devam eden tartismalarina ragmen tiim diinyada aktif olarak arastirilmaktadir
(Thomas vd., 2019). Bu arastirmalarin artmast ile birlikte ndroegitim ile ilgili calismalarin
da son yillarda artmakta oldugu goriilmektedir (Choudhury ve Wannyn, 2022; Compagno
ve Albanese, 2023; Cubelli ve Sala, 2022; Cui ve Zhang, 2021; Elouafi vd., 2021;
Gkintoni vd., 2023; Gola vd., 2023; Goldwater vd., 2021; Jolles ve Jolles, 2021; Sayginer
vd., 2022; Wu, 2023). Ayrica alanyazin incelendiginde matematik (Ventura-Campos vd.,
2022), miizik (Francois vd., 2015), biyoloji (Youdell vd., 2020), 6zel egitim (Shyman,
2017), bilisim, teknoloji ve bilgisayar (Howard-Jones vd., 2015; Giannopoulou vd., 2020)
ve fen (Vaughn vd., 2020; Linn vd., 2016) gibi farkli egitim disiplinlerinde ndroegitim
ile alakali ¢aligmalar yapildig: belirlenmistir.

Noroegitime yonelik ¢aligmalar incelendiginde, ndéroegitim uygulamalarinin 6grencilerde
o0grenme kaliciligini arttirdigi ve 6grenme siireclerini olumlu etkiledigi belirtilmektedir
(Brockington vd., 2018; Clark vd., 2020; Rosenberg-Lee, 2018). Alanyazinda néroegitim
ile ilgili icerik analizi ¢alismalar1 da goriilmektedir. Feiler ve Stabio (2018), “Egitimsel
ndrobilim nedir?" sorusunun cevabina yonelik 64 ¢aligmaya yonelik sistematik literatiir
inceleme yapmis ve bildirilen tiim tanimlar1 ve misyon ifadelerini tematik olarak analiz
etmislerdir. Analiz sonuglarma goére uygulama, disiplinleraras1 ve dilin ¢evirisi olmak
lizere li¢ ana tema ortaya koymuslardir. Jang ve digerleri (2021), beyin temelli 6grenme
aragtirmalariin, yetiskin egitimi, ndrobilim ve insan kaynaklar1 gelistirme alanlarma
katkisini ortaya koymak amaciyla 165 calismayi igerik analizine tabi tutmuslardir. Analiz
sonuglar1 6grenmenin ndrobilimiyle ilgili yanlis anlamalarin 6énemli bir konu oldugunu,
yontem olarak literatiir taramasinin tercih edildigi ortaya koyulmustur. Sereflioglu ve
Mocan (2021), yaptiklar1 ¢aligma ile Tiirkiye’de ndroegitim caligmalarinin mevcut
durumunu ortaya koymak ve konu hakkinda yapilan arastirmalarin yonelimi belirlemek
icin 21 ¢aligmay1 dokiiman analizine tabi tutmuslardir. Caligmadan elde edilen sonuglara
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gore, Tirkiye’de noroegitimin heniiz yeni gelismekte oldugu, ilgili arastirmalarin
sayisinin sinirli oldugu ve var olan arastirmalarin daha ¢ok kuramsal diizeyde kaldig:
goriilmiistiir. Igerik analizi yoluyla yapilan ¢alismalar her ne kadar literatiire néroegitim
alaniyla ilgili 6nemli katkilar sunmus olsa da alanyazinda néroegitim ile ilgili kapsaml
bir icerik analizi ¢aligmasina rastlanmamistir. Noroegitim alaninda yapilan ¢alismalarin
kapsamli igerik analiziyle, ana temalar, egilimler ve bilgi bosluklarinin belirlenmesi
yoluyla alana katki saglayacak olmasi ve bulgularin anlasilabilirligini artirmak igin
kullanilan ¢evrimigi grafik tasarim araglar1 bu calismay1 6nemli ve farkli kilmaktadir.

Mevcut ¢aligmada, noroegitim ile ilgili yapilan arastirmalarin kapsamli igerik analizinin
ortaya konulmasi amaclanmistir. Bu ama¢ dogrultusunda calismalarin dergi adi, dergi
calisma alani, indeks, yayin yil1, yazar sayisi, aragtirmacilarin iilkeleri, yontem, 6rneklem
yontemi, drneklem grubu, o6rneklem biiyiikliigli, dl¢cme araglari, veri analiz yontemi,
aragtirmanin amaci, arastirma alani, sonu¢ ve oneri dagilimlar incelenmistir. Yapilan
calisma ile incelenen arastirmalarin hangi dergi ve indekslerde yayinlandigi, dergi
calisma alanlar1 ile disiplinleraras1 baglantilari, yillara gore artis gosterip gostermeme
durumlari, yazar sayilari ile is birliginin derecesini ve igerigi olusturmaya giden bakis
acilarinin ¢esitliligi, arastirmacilarin iilkelerinin belirlenmesi ile igerigin olusturuldugu
kiiltiirel baglam ve sosyo-politik iklimin yaninda igerigin hedef kitlesi hakkinda fikir
edinmek, amag¢ ve yontemlerin belirlenerek farkli alan ve yontemlerle de galigmalarin
yiriitiilebilmesi, calisilan o6rneklem gruplarmma ve biiylikliigiine bakilarak benzer
caligmalarin tekrar edilmesinden ziyade farkli ¢aligma gruplarn ile daha kapsamli
aragtirmalarin yapilmasi, aragtirma alanlarmin belirlenmesi ile hangi disiplinlerde
calisildig1 ve galisilabilecegi, calismalarin sonug ve Onerileri ise mevcut durumu ortaya
koyarak verilen Onerilere gore eksikliklerin dikkate alinmasini ve buna yonelik
calismalarin yapilmasini saglamak bakimindan énemli goriilmektedir.

2.Yontem
2.1. Arastirma Modeli

Bu arastirmada, néroegitim ¢alismalarinin incelenmesi ve genel egilimlerin belirlenmesi
amagclandigi i¢in betimsel icerik analizi teknigi kullanilmistir. Betimsel igerik analizleri,
arastirmacilarin tekil caligmalarin sinirlamalarini agsmasmma ve benzer caligmalarin
cesitliligini ve uyumunu kesfetmesine olanak tanimaktadir (Davies, 2000).

2.2. Veri Toplama ve Analizi

Bu calisma kapsaminda incelenen c¢aligsmalar Web of Science (WoS), ERIC ve H. W.
Wilson veri tabanlarindan elde edilmistir. Calismalar yil smirlamasi yapilmadan

“educational neuroscience”, “neuro-education” ve “neuroeducation” anahtar kelimeleri
kullanilarak taranmistir. Tarama siireci Sekil 1°de sunulmustur.
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Sekil 1. Tarama Siireci

VERI TABANI SEGiMi

—

‘ wWos ‘ ERIC ‘

l 1 l

ANAHTAR KELIMELERE GORE NEUROEDUCATION OR NEURO-EDUCATION OR EDUCATIONAL
TARAMA NEUROSCIENCE

|

H.W.WILSON

i
Y
(-

ARASTIRMA ALANI : EGITIM/EGITIM ARASTIRMALARI

KRITERLERIN BELIRLENMES| TARIH ARALIGI  : KISITLAMA YOK
VE TARAMA YAYIN DiLi :INGiLizce
YAYIN TORD : MAKALE

CALISMALARIN iNCELENEREK

ELENMESI >

UYGUN OLAN VE DAHIL EDILEN
GALISMALAR

O~
O~
Vavals

Calismalarda aymi ¢alismalarin farkli veri tabanlarinda taranmasi durumunda {i¢ veri
tabaninda da taraniyorsa Wos’a, Eric ve H. Wilson da ayn1 anda taraniyorsa WOS’e dahil
edilmistir. Caligmalar 6n degerlendirmeden gegirilerek igeriginde “educational
neuroscience”, “neuro-education” ve “neuroeducation” kavramlar1 olmasina ragmen bu
kavramlar ile ilgili olmayan ¢alismalar veri analizine dahil edilmemistir. Ayrica egitim
ile alakali olmayan miihendislik, tip, psikoloji vb. konu alani ile ilgili ¢aligmalar da veri
analizine dahil edilmemistir.  Sonug¢ olarak WoS veri tabanindan 143, ERIC
veritabanindan 41 ve H.W.Wilson veri tabanlarinda 24 olmak {izere toplam 208 arastirma

calisma kapsamina dahil edilmistir.

Calismada hem tiimdengelimsel hem de tiimevarimsal icerik analizi yapilmistir.
Tiimdengelimsel igerik  analizinde arastirmaci, daha Onceden belirlenen
kod/kategori/tema, kuramsal ¢ergeve vb. bilgileri dikkate alarak ya da kendisinin analiz
oncesinde belirleyecegi kod/kategori/temalar1 dikkate alarak analizi gerceklestirmektedir
(Patton, 2014). Calisma kapsaminda dergi alani, indeks, yayin yili, 6rneklem yontemi,
orneklem grubu, orneklem biiytlikliigli, 6lgme araglari, yontem, veri analiz yontemleri
alanyazin dikkate alinarak onceden belirlendigi ve belirlenen kod/kategoriler dikkate
alimarak analiz edildiginden calismanin bu kismi tiimdengelimsel igerik analizi ile
gerceklestirilmistir. Tiimevarimsal igerik analizinde ise arastirmaci siireg icerisinde analiz
yapmakta ve analize bagl olarak kod/kategori/tema olusturmaktadir (Patton, 2014).
Calismada arastirma alani, aragtirmanin amaci, sonug ve Onerilere yonelik kodlar analiz
stirecinde belirlendiginden dolay1 veri analizi bu kisimda tiimevarimsal igerik analizi ile
gergeklestirilmistir.
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3. Bulgular

3.1. Makalelerin Yazar Sayilarina Gore Dagihimlari

Sekil 2. Makalelerin Yazar Sayilarina Gére Dagilimlart

14 Yazarh
12 Yazarli
9 Yazarl
8 Yazarl
7 Yazarl
6 Yazarli
5Yazarl
4 Yazarl
3 Yazarl
2 Yazarl

1Yazarl

Makalelerin Yazar Sayilarina Gére Dagilimlari

23
42
51
69
20 30 40 50 60 70 80

Calisma kapsaminda makalelerin yazar sayilari incelendiginde (Sekil 2), makalelerin tek
yazardan 14 yazara kadar degiskenlik gosterdigi goriilmektedir. 208 makalenin 69 unu
tek yazarli, 51°inin iki yazarli, 42’sinin ii¢ yazarli, 23’iiniin dort yazarli, 11’inin bes
yazarli, 4’liniin alt1 yazarli, 2’sinin yedi yazarl, 3’{inilin sekiz yazarli oldugu; 9, 12 ve 14
yazarli ise birer makale oldugu belirlenmistir.

3.2. Makalelerin Yillara Gore Dagilimlar

Sekil 3. Makalelerin Yillara Gore Dagilimlar

. . . . . . . . . . . . . 3 .
1998 2002 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Calisma kapsamindaki makalelerin yayin yillarina gore dagilimlari incelendiginde (Sekil
3) noroegitim ile ilgili calismalarin 1998 yilinda bagladigi goriilmektedir. 1998, 2002,
2005 ve 2006 yillarinda birer adet ¢alisma yapilmistir. 2007 yilindan itibaren yapilan
calismalarda artis oldugu goriilmektedir. En fazla 2021 (24), 2020 (23) ve 2015 (19)
yillarinda yayin yapilmistir. 2014 (7) yilinda ise yapilan ¢caligmalarda ciddi oranda azalma

oldugu belirlenmistir.
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3.3. Makale Yazarlarimin Ulkelere Gore Dagihmlari
Sekil 4. Makale Yazarlarimin Ulkelere Gore Dagilimlart

L 4
,/J

® Amerika Birlesik Devietleri 156 Gin N @ iran 4 Slovenya 2
Ispanya 66 @ Ukrayna n Arjantin 3 @ Awsturya 1

® ingiltere 59 @ Singapur N ® italya 3 @ Ekvador 1
® Kanada 40 @ Tayvan 10 ® Birlesik Arap Emirlikleri 3 Meksika 1
Yunanistan 27 @ israil 8 Yeni Zelanda 3 ® Kuzeyiranda 1
Avusturalya 23 @ lsvigre 7 ® Fas 2 ® Romanya 1

® Hollanda 21 Belgika 6 iskocya 2 Giney Afrika 1
® Franda 20 Brezilya 6 @ KuzeyKore 2 Giney Kore 1
Almanya 13 Liberya 5  ® Bat Hint Adalan Federasyonu 2 @ lsvec 1

1

Tirkiye

Calisma kapsamindaki makale yazarlarinin iilkelerine gore dagilimlar incelendiginde
(Sekil 4), yazarlarin ¢ogunlugunun Amerika Birlesik Devletleri’nden (156) oldugu
goriilmektedir. Amerika Birlesik Devletleri’ni ise Ispanya (66), Ingiltere (59), Kanada
(40), Yunanistan (27), Hollanda (21) ve Fransa’dan (20) yazarlar takip etmektedir.
Avusturya (1), Ekvador (1), Meksika (1), Kuzey Irlanda (1), Romanya (1), Giiney Afrika
(1), Giiney Kore (1) Isvigre (1) ve Tiirkiye’deki (1) yazarlarin bu alanda daha az ¢alisma
yaptig1 belirlenmistir.

3.4. Makalelerin Tarandig1 Indekslere Gore Dagihmlar:
Sekil 5. Makalelerin Tarandigi Indekslere Goére Dagilimlar:

Web bf Science’"—

Calisma kapsamindaki makaleler tarandiklar1 indekslere gore incelendiginde (Sekil 5),
makalelerin %68,8°1 (143) Web of Science, %19,7’s1 (41) ERIC ve %11,5’ inin (24) ise
H.W.Wilson veri tabanlarinda tarandig1 goriilmektedir.
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3.5. Makalelerin Dergi Alanlarina Gore Dagilimlar:
Sekil 6. Makalelerin Dergi Alanlarina Gére Dagilimlar

Makalelerin Dergi Alanlarina Gére Dagilimlari

S0

80

70

60

50

40

30 2] 17

20 a
o I 5

5

Egitim
Diger

Teknoloj
R

Norobilim
Psikoloj

z

Calisma kapsamindaki makalelerin dergi alanlar1 incelendiginde (Sekil 6), dergi
alanlarin 7 kategoriye ayrildig1 goriilmektedir. Makalelerin en fazla egitim alanindaki
dergilerde (83) yayinlandig1 belirlenmistir. Noroegitim alanindaki dergilerde yayilanan
47 makale, nérobilim alanindaki dergilerde yayinlanan 24 makale, psikoloji alanindaki
dergilerde yayinlanan 21 makale, diger alanlarda yayinlanan 17 makale, tip alanindaki
dergilerde yayinlanan 8 makale ve teknoloji alanindaki dergilerde yayinlanan 7 makale
oldugu belirlenmistir.

3.6. Egitim Alanindaki Dergilerin Dagilimlar:
Sekil 7. Egitim Alamindaki Dergilerin Dagilimlar

Egitim Alanindaki Dergilerin Dagilimlan

3 :
3
222222222222 22
2
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Egitim alanindaki dergiler (Sekil 7), incelendiginde en fazla tercih edilen dergilerin
Educational Philosophy and Theory (5), Frontiers in Education (3), Educational Research
(3) ve Journal of Philosophy of Education (3) oldugu belirlenmistir.

285



Ulusoy vd. PAUEFD, 65, 279-303 [2025]

3.7. Noroegitim Alanindaki Dergilerin Dagilimlar:
Sekil 8. Noroegitim Alamindaki Dergilerin Dagilimlart

Néroegitim Alanindaki Dergilerin Dagihmlarn

34

a
Jm

[
-
{-

ATION
ecial Education

MIND, BRAIN, AND
EDUC,

Noroegitim alanindaki dergiler (Sekil 8) incelendiginde, en fazla tercih edilen dergilerin
MIND, BRAIN, AND EDUCATION (34) ve Trends in Neuroscience and Education (8)
oldugu belirlenmistir.

3.8. Norobilim Alanindaki Dergilerin Dagilimlar:
Sekil 9. Norobilim Alanindaki Dergilerin Dagilimlar

Nérobilim Alanindaki Dergilerin Dagilimlari

2 2 2

2 -I -I
8 3 5 3
s £ E, 8

Norobilim alanindaki dergiler (Sekil 9) incelendiginde, en fazla tercih edilen dergilerin
Neuroethics (6), Brain Science (2), Frontiers in Human Neuroscience (2) ve
NeuroQuantology (2) oldugu belirlenmistir.

3.9. Psikoloji Alanindaki Dergilerin Dagilimlar:
Sekil 10. Psikoloji Alamndaki Dergilerin Dagilimlar

Psikoloji Alanindaki Dergilerin Dagilimlar:
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Psikoloji alanindaki dergiler (Sekil 10) incelendiginde, en fazla tercih edilen derginin
Frontiers in Psychology (16) oldugu belirlenmistir.
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3.10. Tip Alanindaki Dergilerin Dagilimlar
Sekil 11. Tip Alamindaki Dergilerin Dagilimlar

Tip Alanindaki Dergilerin Dagihmlari
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Tip alanindaki dergiler (Sekil 11) incelendiginde, en fazla tercih edilen dergilerin
Advances in Experimental Medicine and Biology (2) ve Journal of Child Psychology and
Psychiatry (2) oldugu belirlenmistir.

3.11. Teknoloji Alanindaki Dergilerin Dagilimlar:
Sekil 12. Teknoloji Alanindaki Dergilerin Dagilimlart

Teknoloji Alanindaki Dergilerin Dagilimlari
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Teknoloji alanindaki dergiler (Sekil 12) incelendiginde, ACM Transactions on Computer-
Human Interaction (1), Information (1), IEEE Access (1), Texto Livre: Linguagem E
Tecnologia (1), Computer Standards & Interfaces (1), Frontiers in ICT (1) ve Simulation
& Gaming (1) dergilerinin tercih edildigi belirlenmistir.

3.12. Diger Alanlardaki Dergilerin Dagilimlari

Sekil 13. Diger Alanlardaki Dergilerin Dagilimlar

Diger Alanlardaki Dergilerin Dagilimlari
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Diger alanlarindaki dergiler (Sekil 13) incelendiginde, en fazla tercih edilen dergilerin
Sophia (5), iLearning, Media and Technology (4), Forum on Public Policy Online (2) ve
Sustainability (2) oldugu belirlenmistir.

3.13. Makalelerin Orneklem Gruplarina Gére Dagilhimlar

Sekil 14. Makalelerin Orneklem Gruplarina Gére Dagilimlart

Makalelerin Orneklem Gruplarina Gére Dagilimlar
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Calisma kapsaminda makalelerin 6rneklem gruplari incelendiginde (Sekil 14), 87
makalenin 28’inde egitimciler, 19’unda lisans O6grencileri, 8’inde ilkokul &grencileri,
8’inde ortaokul dgrencileri, 5’inde farkli gruplar, 4’iinde lise 6grencileri, 3’linde yiiksek
lisans 6grencileri, 3’iinde norobilim uzmanlari, 2’sinde miidiirler, 2’sinde aileler, 2’sinde
okul oncesi O0grencileri ve 1’inde yetiskin 6grenciler ile calisilmistir. 2 makalede ise
orneklem grubu belirtilmemistir.

3.14. Makalelerin Orneklem Biiyiikliiklerine Gore Dagilimlari
Sekil 15. Makalelerin Orneklem Biiyiikliiklerine Gére Dagilimlar:

Makalelerin Orneklem Biiyiikliiklerine Gére Dagilimlari
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Calisma kapsaminda makalelerin 6rneklem biiyiikliikleri incelendiginde (Sekil 15) en
fazla 0-50 aras1 6rneklem buyiikligi ile (28) calisildig1 goriilmektedir. Ayrica 51-100
araliginda sekiz, 101-150 araliginda sekiz, 151-300 araliginda yedi, 301-500 araliginda
dort, 501-750 araliginda iki, 750 ve tizeri 6rneklem biiytikliigli kullanan ise bes makale
oldugu belirlenmistir.
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3.15. Makalelerin Ornekleme Yéntemlerine Gore Dagilhimlar:

Sekil 16. Makalelerin Ornekleme Yontemlerine Gére Dagilimlart
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Calisma kapsaminda makalelerin Ornekleme yontemleri incelendiginde (Sekil 16)
makalelerin ¢ogunlugunda (45) O6rnekleme yonteminin belirtilmedigi belirlenmistir.
Ornekleme yonteminin belirtildigi makalelerde ise kartopu orneklem (6), amacgh
orneklem (4), rastgele 6rneklem (2), kendi kendine se¢im (1), uygun 6rneklem (1), kolay
ulagilabilir 6rneklem (1), maksimum ¢esitlilik (1) ve tiim popiilasyonun (1) kullanilmistir.

3.16. Makalelerin Konu Alanlarina Gore Dagilimlar:

Sekil 17. Makalelerin Konu Alanlarina Gére Dagilimlar
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Calisma kapsaminda makalelerin konu alanlar1 (Sekil 17) incelendiginde, makalelerin
konu alanlarinin ¢ogunlukla “ndéro” on ekli calismalar oldugu, en fazla ndroegitim
alaninda (121) calisildig1 belirlenmistir. Daha sonra ndrobilim (68), ndrogoriintiileme
(20), noromitler (16) ve noroetik (8) alanlarinda calisilmistir. Egitim alaninda (61) ise
genel egitim (16), fen egitimi (12), matematik egitimi (12), 6zel egitim (11), bilisim
teknolojisi (6), yabanci dil egitimi (2) ve fizik egitimi (2) alanlarinda calisildig
belirlenmistir. Makalelerden 13 tanesinde ise konu alaninin belirtilmedigi; diger alanlarda
ise kiiltiir, yoksulluk, psikoloji, sanat, doga, miithendislik, okuryazarlik vb. gibi konularda
calisildig1 belirlenmistir. Baz1 makaleler birden fazla konu alani igerdigi i¢in birden fazla
kategoride yer almistir.
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3.17. Makalelerin Yontemlerine Gore Dagilimlar:

Sekil 18. Makalelerin Yontemlerine Gore Dagilimlart
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Calisma kapsaminda makalelerin yontemleri incelendiginde (Sekil 18), 13 makalede
nicel, 7 makalede nitel, 4 makalede karma ve 185 makalede diger yontemlerin kullanildig1
belirlenmistir. Nicel makalelerin 8 tanesinin deneysel, 4 tanesinin yar1 deneysel ve 1
tanesinin ise 6l¢ek gelistirme oldugu goriilmektedir. Nitel makalelerin 4 tanesinin durum
calismasi, 1 tanesinin fenomenoloji, 1 tanesinin saha ¢alismasi ve 1 tanesinin gomiilii
teori oldugu goriilmektedir. Diger yontemlerden 130 tanesinde derleme, 14 tanesinde
sistematik inceleme, 5 tanesinde norobilimsel yontemler ve 5 tanesinde tasarim tabanlt
arastirma yontemlerinin kullanildigi; 31 makalede ise yoOntemin belirtilmedigi
belirlenmistir.

3.18. Makalelerin Veri Toplama Araclarina Gore Dagilimlar:

Sekil 19. Makalelerin Veri Toplama Araglarina Gére Dagilimlari
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Calisma kapsaminda makalelerin veri toplama araglar1 incelendiginde (Sekil 19), 50
makalede nitel, 39 makalede nicel, 17 makalede nérogoriintiileme ve 19 makalede diger
veri toplama araglarmin kullanildigi goriilmektedir. Nitel veri toplama araglarinin 19
tanesinde goriisme formu, 19 tanesinde gozlem formu ve 12 tanesinde ise anket
kullanilmistir. Nicel veri toplama araclarinin 30 tanesinde anket, 5 tanesinde basar1 testi
ve 4 tanesinde ise Olcek kullanilmistir. Norogdriintiilleme araclarinin 7 tanesinde EEG, 4
tanesinde goz izleme, 3 tanesinde fMRI, 2 tanesinde MRI ve 1 tanesinde ise sMRI
kullanildig1 belirlenmistir. Diger veri toplama araglarinin ise 6dev, deney, senaryo, oyun,
zihin kartlar1, 6grenme testleri vb. gibi araglar oldugu belirlenmistir.
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3.19. Makalelerin Veri Analiz Yontemlerine Gore Dagilimlar:

Sekil 20. Makalelerin Veri Analiz Yontemlerine Gore Dagilimlar:

Calisma kapsaminda makalelerin veri analiz yontemleri incelendiginde (Sekil 20), 16
makalede nitel, 74 makalede nicel ve 10 makalede diger veri toplama analizlerinin
kullanildig1 gortilmektedir. 10 makalede ise veri analiz yOnteminin belirtilmedigi
belirlenmigtir. Nitel veri analiz yontemlerinden 12 tanesinin igerik analizi, 3 tanesinin
diger ve 1 tanesinin fenomografik oldugu goriilmektedir. Nicel veri analiz
yontemlerinden 37 tanesinin parametrik testler, 14 tanesinin ortalama/standart sapma, 10
tanesinin frekans/yilizde, 6 tanesinin parametrik olmayan testler, 5 tanesinin diger ve 2
tanesinin korelasyon oldugu goriilmektedir. Parametrik testlerin 14 tanesinde ANOVA,
11 tanesinde t-testi, 9 tanesinde regresyon, 4 tanesinde faktdr analizi, 3 tanesinde
ANCOVA ve bir tanesinde ise MANOVA kullanilmistir. 10 makalede ise veri analiz
yontemlerinin belirtilmedigi belirlenmistir.

3.20. Makalelerin Amaclarina Gore Dagilimlar

Sekil 21. Makalelerin Amaglarina Gére Dagilimlar:

Noroegitime
—>‘3 Genel Bakis

Noroegitimin
—> 6 Etkisi

Norobilime
> Noroegitimde Genel Bakig
G Ogretmenin Konumu
Beyin Goruntileme
__>‘ Noéroegitimsel Teknikleri

Ogretim Tasanmi (@1 Noromiterin
Belirlenmes|
@: - Ogrenme
ikt
> @ [ Deste Acsemia M @ Norore Gene
Bake:

Noroegits Farkli Degiskenlerin
s Gor Nérobilime. Etkisi
> (zerine Goruster

Farkli Degiskenlerin

> Noroegitim Uzerindeki 16
Etkisl
Noroegitimin =
@ Uygulanabilirligh

@ \oroctioe Genel
> @ 5ok

Calisma kapsaminda makalelerin amaglar1 incelenerek (Sekil 21), 5 farkli kategori
olusturulmustur. 124 makalenin “ndroegitim” kategorisine, 32 makalenin “norobilim”
kategorisine, 16 makalenin “néromit” kategorisine, 7 makalenin “ndroetik”™ kategorisine
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yonelik amaclara sahip oldugu belirlenmistir. 28 makalede ise amag belirtilmedigi
belirlenmistir. Noroegitim kategorisinde en fazla “ndroegitime bakis” (83), en az ise
“ndroegitimin uygulanabilirligi” (2) amaclarma yer verilmistir. Norobilim (32)
kategorisine yonelik amaclara bakildiginda en fazla “ndrobilime yonelik goriisler” (16),
en az ise “beyin ve 6grenme arasindaki iliski” (2) ve “farkli degiskenlerin ndrobilime
etkisi” (2) amaglarma yer verilmistir. Noromit kategorisine (16) yonelik amaglara
bakildiginda “ndromitlerin belirlenmesi” (11) ve “noromitlere bakis” (5) amaglarina yer
verilmistir. Noroetik (7) kategorisinde ise “noroetige bakis™ (7) amacina yer verilmistir.

3.21. Makalelerin Sonug¢larina Gore Dagilimlar

Sekil 22. Makalelerin Sonuglarina Gére Dagilimlart
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Calisma kapsaminda makalelerin sonuglart incelenerek (Sekil 22), 5 farkli kategori
olusturulmustur. 65 makalenin “ndroegitim” kategorisine, 42 makalenin “norobilim”
kategorisine, 13 makalenin “ndromit” kategorisine, 9 makalenin “ndroegitim/ndrobilim”
kategorisine ve 79 makalenin “diger” kategorisine yonelik sonuglara yer verdigi
belirlenmistir. Noroegitim kategorisinde en fazla “ndroegitim egitimde faydalidir” (43),
en az ise “noroegitimin sonucu cinsiyete gore degismemektedir” (1), “noroegitim kritik
diistinmeye katki saglar” (1), “ndroegitim kavram yanilgilarinin giderilmesinde etkili
degildir” (1), “noroegitim ndromitleri tamamen ortadan kaldirmaz” (1) ve “noéroegitimde
cevrimici egitim etkinligi yetersizdir” (1) sonuglarina yer verilmistir. Norobilim (42)
kategorisine yonelik sonuglara bakildiginda en fazla “nérobilim egitimde faydalidir” (37),
en az ise “ndrobilim yapay zekayr desteklemektedir” (1) sonuglarma yer verilmistir.
Noromit kategorisine (13) yonelik sonuglara bakildiginda en fazla “néromitler yaygindir”
(10) ve en az “néromitlerin nedenini belirlenememektedir” (1) sonuglarina yer verilmistir.
Noroegitim/Norobilim (9) kategorisine yonelik sonuglara bakildiginda (7) en fazla
“ndroegitim/morobilim egitiminin agiklanmasinda yetersizdir” (7), en az ise
“noroegitim/ndrobilim alanindaki ¢aligmalar: biitiinciil ortaya koyan ¢alismalar eksiktir”
(1) ve “nodroegitim/norobilimde etik dikkate alinmamaktadir” (1) sonuglarina yer
verilmistir. Diger (53) kategorisinde en fazla “disiplinlerarasi is birligi gereklidir” (17),
“beyin goriintiileme cihaz1 kullanim1 uygundur” (10), en az ise “caligmalarin ¢ogunlu
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psikoloji temellidir” (1), “egitsel ve biligsel ndrobilim farklidir” (1), “beyin hareketleri ile
akil yiiriitme becerileri arasinda dogru orantili iliski vardir” (1), “beyin farkliligina bagh
olarak farkli 6grenme stili olusur” (1) ve “gri madde hacmi sayisal yeterlilik ile dogru
orantilidir” (1) sonuclarina yer verilmistir. 46 makalede ise sonuglarin belirtilmedigi
belirlenmistir.

3.22. Makalelerin Onerilerine Gore Dagilimlari

Sekil 23. Makalelerin Onerilerine Gére Dagilimlar
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Calisma kapsaminda makalelerin Onerileri incelenerek (Sekil 23), 5 farkli kategori
olusturulmustur. 38 makalenin “noroegitim” kategorisine, 3 makalenin “ndrobilim”
kategorisine, 5 makalenin “néromit” kategorisine, 64 makalenin “ndroegitim/nérobilim”
kategorisine ve 98 makalenin “diger” kategorisine yonelik Onerilere yer verdigi
belirlenmistir. Noroegitim kategorisinde en fazla “6gretmen-ogrenciler noroegitim
hakkinda bilgilendirilmeli” (16), en az ise “iist diizey 6grenmeler i¢in ndroegitimsel
degerlendirilmeler yapilmali” (1) ve “ndroegitimciler yaptiklar1 ¢alismalarin farkinda
olmalr” (1) Onerilerine yer verilmistir. Norobilim kategorisinde “ndrobilime elestirel
acidan bakilmali” (2) ve “norobilimin etkililigi incelenmeli” (1) Onerilerine yer
verilmigtir. Noromit kategorisinde “ndromit ¢alismalarinin sayisi arttirilmali” (4) ve
“Ogretmenlerde noéromitler hakkinda farkindalik saglanmali” (1) Onerilerine yer
verilmistir. Noroegitim/Norobilim kategorisine yonelik onerilere bakildiginda en fazla
“noroegitim/ndrobilim  calismalarinin ~ sayis1  arttirdmali”  (46), en @ az
“ndrobilim/ndroegitim arastirmalarinda 6rneklem cesitlendirilmeli” (8) Onerilerine yer
verilmistir. Diger kategorisinde en fazla “disiplinler arasi is birligi yapilmali” (28), en az
“beyin goriintiileme teknikleri egitim aragtirmalarina dahil edilmeli” (7) onerilerine yer
verilmistir. 63 makalede ise Onerilerin belirtilmedigi belirlenmistir.

4. Sonuclar

Calisma kapsaminda makalelerin yazar sayilar1 incelendiginde (Sekil 2), en fazla tek
yazarli makale yayilandigi belirlenmistir. Noroegitim, norobilim ve egitimin kesisim
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noktasindadir (Busso ve Pollack, 2015). Her iki alanda da uzmanliga sahip arastirmacilar
daha az yaygin olabilir; bu durum, 6zellikle bir alanda uzman olup bilgilerini digerine
uygulamak isteyen bireyleri bagimsiz olarak aragtirma yapmaya yonlendirerek tek yazarl
calismay1 daha pratik hale getirebilir. Nispeten yeni ve gelisen bir alan olan néroegitim
(Macdonald vd., 2017) alaninda ¢alisan arastirmacilar, is birligi kurmadan Once
uzmanliklarint olusturmak veya temel bilgilere katkida bulunmak igin bireysel
caligsmalara yonelmis olabilirler.

Noroegitim ile ilgili ¢alismalarin 1998 yilinda bagladigi goriilmektedir (Sekil 3). 1990
yilmin “Beyin On Yili” ilan edilmesi ve 2002 yilinda “Beyni Anlamak: Bir Ogrenme
Biliminin Dogusu” raporunun yayinlanmasi (Jolles ve Jolles, 2021) beyin ve egitim
alanlarina olan ilgiyi arttirarak norobilimi ve ilgi alanlarin1 en hizli biiyliyen arastirma
alanlarindan biri haline getirmistir (Simoes vd., 2022). Bu durumlar ¢alismalarda 2000’11
yillardan sonra yasanan artisin sebebi olarak gosterilebilir. 2014 yilinda yapilan
calismalarda ciddi oranda bir azalma oldugu goriilmiistiir. Bu azalmanin sebebi tam
olarak bilinmemektedir. Yapilan calismalarda yasanilan bu azalma 2022 yilinda da
goriilmektedir. Ancak caligmaya 2022 yilinin son ¢eyreginin dahil edilmemis olmasinin
bu azalmanin sebeplerinden biri olabilecegi diistiniilmektedir.

Yazarlarin c¢ogunlukla Amerika Birlesik Devletleri (Teachers College, Columbia
University/ Neuroscience & Education; University of Nebraska—Lincoln/Educational
Neuroscience; University of California/ Neuroscience and Education M.A. Program,;
Vanderbilt University/Educational Neuroscience Ph.D.; Gallaudet University/ Ph.D.
Program in Educational Neuroscience), Ispanya (University of Barcelona/ Neurosciences
- M0108; Universitat Autonoma de Barcelona/ PHD in Neurosciences), Ingiltere (UCL -
London's Global University/Educational Neuroscience MSc; King's College
London/Neuroscience MSc; University of Bristol/MSc Education (Neuroscience and
Education) ve Kanada (University of Calgary/ Educational Neuroscience: Applications
for Teaching & Learning; The University of British Columbia/ Fundamentals of Cellular
and Molecular Neuroscience) adresli olduklar1 goriilmektedir (Sekil 4). Bu iilkelerde
lisans ve lisansiistii 6gretimde ndrobilim ve ndroegitim derslerine yer verilmesinin, bu
alanlarda calisan arastirmaci sayisinin fazla olmasimin sebeplerinden biri olabilecegi
diisiiniilmektedir. Ayrica Kurt Fischer tarafindan 2007 yilinda Harvard Universitesi
blinyesinde kurulmus olan Uluslararas1 Zihin, Beyin ve Egitim Akademisinin
(International Mind, Brain and Education Society-IMBES) ve 2008 yilinda California
Irvine Universitesi'nde diizenlenen “Egitimde Norobilim Arastirma Zirvesi’nin
(Neuroscience Research in Education Summit)(Sereflioglu ve Mocan, 2021), Amerika,
Avrupa ve Ingiltere’nin 6nde gelen laboratuvarlarinin, arastirma programlarinda
noroegitim alanindaki konulara oncelik vermesinin (Diindar-Coecke, 2021) alanin
gelismesine katki saglayarak, bu {ilkelerdeki aragtirmacilari néroegitim alanina yonelmis
olabilecegi diisliniilmektedir.

Makalelerin ¢ogunlugunun Web of Science veri tabaninda tarandigi belirlenmistir (Sekil
5). Diinyanin 6nde gelen bilimsel alint1 arama, kesif ve analitik bilgi platformlarindan biri
olan Web of Science (WoS), hem akademik bir kiitiiphane arastirma aract hem de zengin
bir veri seti olarak kullanilmaktadir (Li vd., 2018). Wos veri tabaninin, Sosyal Bilimler
Atif Dizini (SSCI), Sanat ve Beseri Bilimler Atif Dizini (A&HCI) ve Yiikselen Kaynaklar
Atif Dizini (ESCI) gibi 6nemli alan indekslerini kapsamasi (Birkle vd., 2020) ve dergi
kapsami1 konusunda daha secici olmas1 (Singh vd., 2021) arastirmacilar tarafindan tercih
edilme sebebi olarak gosterilebilir.
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Caligmalarin egitim, ndroegitim, norobilim, psikoloji, tip ve diger olarak belirlenen
kategorilerden en fazla “Educational Philosophy and Theory”, “Frontiers in Education”,
“Educational Research” ve “Journal of Philosophy of Education” gibi egitim alanindaki
dergilerde yaymlandig1 belirlenmistir (Sekil 6). Egitim ve ndrobilim arasindaki iliski
1926’11 yillara kadar uzansa da (Diindar-Coecke, 2021), bu iki alan1 birlestiren néroegitim
gilinlimiizde halen yeni bir alan olarak kabul edilmekte (Bruer, 2016) ve bu iki disiplini
ele alan az sayida dergi yer almaktadir. Bu nedenle arastirmacilarin ndroegitim ya da
norobilim alanlar ile ilgili ¢alismalarda egitim dergilerini tercih etme sebebi olarak az
sayida ndroegitim dergisinin yer almasi gosterilebilir.

Calisma kapsaminda makalelerin 6rneklem gruplar1 incelendiginde (Sekil 14), en fazla
egitimciler ve mezun Ogrenciler ile calismalar yapildigr belirlenmistir. Noroegitim
arastirmalarinda, daha gen¢ yas gruplarimi veya daha diisiik simif diizeylerini iceren
calismalarda veri toplama ve analizde ortaya c¢ikabilecek potansiyel zorluklar
(ebeveynlerden resmi izinlerin alinmasi, etik kurullar, hareketlilik veya odaklanamama
gibi dis degiskenler vb.) nedeniyle yetiskin Ogrencilerin daha fazla tercih edildigi
diistiniilmektedir (Sayginer vd., 2022).

Calisma kapsaminda makalelerin 6rneklem biiyiikliikleri incelendiginde (Sekil 15) en
fazla 0-50 arast Orneklem biiylikligi ile calisildigir belirlenmistir. Noroegitim
aragtirmalart  genellikle karmasik norogoriintileme metodolojileri igermektedir
(Papatzikis, 2017). Karmasik goriintiilleme teknikleri, biitcenin smirli  olmasi,
ekipmanlara ve goniillii katilimcilara ulagsmadaki zorluklar ve daha kiigiik 6rneklem
gerektiren spesifik ¢aligmalar néroegitim arastirmalarinda daha biiyiik 6rneklemler
tizerinde ¢aligmay1 kisitlayabilir.

Caligma kapsaminda makalelerin Ornekleme yontemleri incelendiginde (Sekil 16)
makalelerin ¢ogunlugunda Ornekleme yonteminin belirtilmedigi belirlenmistir.
Dergilerin kelime sinirlamasi, yazarlar 6rnekleme yontemini detaylandirmanin 6nemini
fark edememesi, standartlagtirilmis raporlamanin 6neminin anlasilmamasi yazarlarin
ornekleme yontemini belirtmemesinin sebeplerinden olabilir.

Calisma kapsaminda makalelerin konu alanlar1 (Sekil 17) incelendiginde, en fazla
noroegitim alaninda ¢alisildig1 belirlenmistir. Son yillarda, nérobilim ile egitim arasinda
artan baglanti kurma ¢abalar1 (Bei vd., 2023), beyin arastirmalarindan elde edilen
sonuclarin egitim alaninda biiytik bir ses getirmesi (Grospietsch ve Mayer, 2020), beyin
alaninda yapilan arastirmalarin, 6grenme siiregleri ve beynin islevleri hakkinda birgok
yeni bilgi ortaya ¢ikarmis olmasi (Parr, 2016) ve son yillarda yasanan teknolojik
gelismeler ile noroegitim alanma olan ilginin artmasi (Simoes vd., 2022) ndroegitim
alanina olan bu artan ilginin sebeplerinden olabilir.

Calisma kapsaminda makalelerin yontemleri incelendiginde (Sekil 18), en fazla derleme
tiiriinde arastirma yapildig1 goriilmektedir. Noroegitim nispeten yeni bir alan (Kapamxs
vd., 2017) oldugu i¢in, teorik arastirmalarin uygulamali arastirmalardan daha fazla tercih
edilmesi Ongoriilen bir sonu¢ olmustur. Ayrica, ndrobilim bulgulari egitim
uygulamalarina entegre etmenin zorlugu, arastirmacilarin ortak zemin ve cergeve
olusturma amaciyla teorik caligmalara yonelmesi, uygulamali aragtirmalar i¢in gereken
biitce, etik ve resmi izin almadaki zorluklar da arastirmacilarin teorik ¢alismalari tercih
etme sebeplerinden olabilir.

Calisma kapsaminda makalelerin veri toplama araglari incelendiginde (Sekil 19), en fazla
anket kullanildig1 belirlenmistir. Anket yoluyla nitel ve nicel analizlerin yapilabilmesi
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(Arikan, 2018), standartlastirilabilmesi, ¢evrimici anketler yardimiyla farkli cografi
bolgelerden katilimcilarin arastirmalara dahil edilebilmesi (Dursun vd., 2022) ve uygun
maliyetli bir secenek olmasi sebebiyle yazarlar tarafindan tercih edilmis olabilir.

Calisma kapsaminda makalelerin veri analiz yontemleri incelendiginde (Sekil 20), en
fazla ANOVA yonteminin kullanildigr belirlenmistir. Uzun siiredir birden fazla deney
grubu ya da bir veya daha fazla kontrol grubu {izerinde ¢alisma yapan arastirmacilar igin
Oonemli bir ara¢ olan ANOVA (McHugh, 2011), 6zellikle arastirmacilarin ikiden fazla
gruptaki ortalamalar1 karsilastirmak istediklerinde kullandiklar1 yontemdir. Noroegitim
calismalarinda, aragtirmacilar genellikle farkli 6gretim tekniklerini, miidahaleleri veya
deneysel kosullar1 birden fazla grup tlizerinde denedikleri igin ANOVA analizinin daha
fazla tercih edilmesi beklenen bir sonug olmustur.

Calisma kapsaminda makalelerin amaclar1 incelendiginde (Sekil 21), ndroegitim
kategorisinde en fazla “noroegitime bakis” amacina yer verildigi belirlenmistir.
Calismalarda noroegitimin genel olarak degerlendirilmesi, aragtirmacilarin temel bilgileri
olusturma c¢abast olarak yorumlanabilir. Noroegitime genel bakis, beyin
aragtirmalarindan elde edilen bulgularin egitim uygulamalarinda kullanilmasini (Sayan,
2020) tesvik ederek, bu iki disiplin arasinda bir koprii kurulmasina yardimci olabilir.
Norobilim kategorisinde en fazla “norobilime bakis” amacina yer verilmistir. Noroegitim
caligmalarinda oldugu gibi norobilimin de genel olarak degerlendirilmesi,
arastirmacilarin alanin temel noktalarina vurgu yaptigini ortaya koymaktadir. Néromit
kategorisinde en fazla “ndromitlerin belirlenmesi” amacina yer verilmistir. Noromitler,
kanita dayali olmayan Ogretim siireclerinin benimsenerek Ogrenciler ic¢in olumsuz
sonuglara neden olabileceginden dolay1 (Hughes vd., 2020) tespit edilmeli ve ortadan
kaldirilmalidir (Macdonald vd., 2017). Noroetik kategorisinde en fazla “ndroetige bakis”
amacia yer verilmistir. Noroetik kavramini 6ne ¢ikaran ve dikkat ¢ekici yapan sebep,
konunun tamamaiyla beyin ve sinir sistemleriyle ilgili olmasidir (Kegeci ve Solak, 2022).

Calisma kapsaminda makalelerin sonuglart incelendiginde (Sekil 22), ndroegitim
kategorisinde en fazla “noéroegitim egitimde faydalidir” sonucuna ulagilmistir. Bu sonug,
son yillarda uluslararasi alanyazinda yer alan ve noroegitim uygulamalarinin 6grencilerin
ogrenme ¢iktilarii anlamli olarak etkileyerek Ogrenmenin kaliciligini arttirdig
(Brockington vd., 2018; Clark vd., 2020; Wortha vd., 2020) yoniindeki (Sereflioglu ve
Mocan, 2021) sonuglarla benzerlik gostermektedir. Norobilim kategorisinde en fazla
“norobilim egitimde faydalidir” sonucuna yer verilmistir. Egitimde onemli bir rol
oynayan norobilim, 6grenme siirecini olusturan durumlarin anlagilmasi, 6grenmenin
gelistirilmesi ve bireysel farkliliklarin ve nedenlerinin ortaya ¢ikarilmasi gibi birgcok
acidan egitime katki saglayarak (Goswami, 2011) c¢ikan bu sonucu desteklemektedir.
Noromit kategorisinde en fazla “néromitler yaygindir” sonucuna ulagilmistir.
Noromitlerin, egitim ortamlarinda var olmalar1 egitim ve Ogretimde yanlis dogrulara
(Kogak, 2020), etkisiz 6gretime (OECD, 2007), gerekli kaynaklarin bosa harcanmasina
(Dekker vd., 2012) ve norobilim arastirmalarini olumsuz etkileyelebileceginden (Zhang
vd., 2019) dolay1 sorunlu olarak goriilmektedir. Bu nedenle noéromitler tespit edilmesi ve
ortadan kaldirilmasi oldukca onemlidir (Macdonald vd., 2017). Norobilim/ndroegitim
kategorisinde en fazla “ndrobilim/ndroegitim egitimi agiklamakta yetersiz” sonucuna
ulagilmigtir. Bu sonucun, disiplinler arasi bir yaklasima duyulan ihtiyaci
vurgulayabilecegi diisiiniilmektedir. Bu agidan bakildiginda, indirgemeci bir yaklagim
yerine disiplinler arasi1 bir yaklasimi ortaya koymak her iki alanin birbiri iizerindeki

296



Ulusoy vd. PAUEFD, 65, 279-303 [2025]

olumlu etkilerini arttirmak i¢in olduk¢a 6nemlidir. Bu durum, diger kategorisinde en fazla
yer alan “disiplinler arasi is birligi gereklidir” sonucunu da agiklar niteliktedir.

Caligma kapsaminda makalelerin Onerileri incelendiginde (Sekil 23), ndroegitim
kategorisinde en fazla “Ogretmen-6grenciler noroegitim hakkinda bilgilendirilmeli”
Onerisinin yer aldigt belirlenmistir. Egitimcilerin, nérobilimden elde edilen verileri
pedagoji yoniinden analiz ederek egitim ortamlarina uyarlamalar1t ve 21. yiizyil
gereksinimlerine uygun bireyler yetistirmek amaciyla yenilik¢i fikirler sunmalari,
O0grenmenin kaliciliginda 6nemli bir basamak olarak goriilmektedir (Campbell, 2011;
Sereflioglu ve Mocan, 2021). Noroegitim, kisilerin 6grenme siireglerini ve beyin
yapilarim1 kesfetmelerine, 6grenme ve Ogretme siirecinde anlamli, etkili ve planl
performans gostermelerine, beyin islevlerini diizenleme konusunda basarili olmalarina ve
bilgiyi bellekten geri getirme siireclerini daha aktif kullanmalaria (Kogak, 2020; Polat,
2014) olanak saglamasi bakimindan &grenciler icin de 6nemli bir rol oynamaktadir.
Norobilim kategorisinde en fazla “ndrobilime elestirel agidan bakilmali” Onerisi yer
almaktadir. Pek ¢ok insan, norobilimi beyin aragtirmalar1 s6z konusu oldugunda kutsal
kaynak olarak gérmektedir (Papatzikis, 2017). Ancak norobilimden elde edilen bulgular
degerlendirilirken alanin karmasikligi ve sinirliliklart kabul edilerek elestirel bir bakis
acist benimsenmelidir. Bu elestirel bakis acisinin, hem noérobilimin katkilarin1 hem de
potansiyel tuzaklarmi kabul eden bir anlayisi ortaya koyarak, yanlis anlamalarin
yayilmasini engelleyecegi varsayilmaktadir. Noromit kategorisinde en fazla “néromit
calismalarinin sayist arttirilmali” Onerisine yer verildigi belirlenmistir. Alanyazinda
noromit ile ilgili ¢aligmalar (Simoes vd., 2022; Torrijos vd., 2021; Ching vd., 2020;
Hughes vd., 2020; Giilsiin ve Koseoglu, 2020; McMahon vd., 2019; Macdonald vd.,
2017; Ferrero vd., 2016; Diindar ve Giindiiz, 2016; Rato vd., 2013; Dekker vd., 2012)
yapilmasina ragmen, ndromitlerin egitim ortamlarinda (Rousseau, 2021), 6grenciler,
Ogretmenler ve egitimciler arasinda giicli bir sekilde varligini siirdirdigi
belirtilmektedir (Torrijos-Muelas vd., 2021). Bu nedenle néromit calismalarinin
sayilarinin arttiritlmasi, noéromitlerin belirlenmesi ve ortadan kaldirilmasi i¢in oldukca
onemlidir. Noroegitim/Norobilim kategorisine bakildiginda en fazla
“noroegitim/ndrobilim ¢aligmalarinin  sayis1 arttirillmali” Onerisine yer verildigi
belirlenmistir. Bu sonug, deneysel tasarim ve is birligi i¢in yeni yollar saglayan, egitimi
ve dolayisiyla insanligin durumuna iligkin anlayis1 hem gelistirmeye hem de iyilestirmeye
yardimct olma konusunda 6nemli bir potansiyele sahip olan ndroegitimin (Campbell,
2011), yayginlasmasi1 gerekliligini ortaya koymaktadir. Noroegitim arastirmalarinin
sayisinin arttirilmasi, beyin ve 6grenme iliskisinin anlasilmasina, gelismis Ogretim
tekniklerine ve 6grenciler i¢in daha iyi 6grenme ¢iktilarina yol agabilecegi i¢in oldukca
onemlidir. Diger kategorisinde en fazla “disiplinler arasi i birligi yapilmali” 6nerisine
yer verilmistir. Egitimciler ve nérobilim uzmanlar arasinda yapilacak is birliginin, ortak
bir dil ve ortak anlayis olusturarak (Bellert ve Graham, 2013), ndroegitime Onemli
katkilar sunacagi Ongoriilmektedir. Ayni zamanda egitim ve ndrobilim uzmanlari
arasindaki iletisimin artmasi ve disiplinler aras1 diyalog yoluyla gelistirilmesi (Rato vd.,
2013), amag¢ ve sonu¢ kisminda bahsedilen noromitlerin belirlenmesi ve ortadan
kaldirilmasi i¢in de oldukg¢a 6nemlidir.

5. Oneriler

* Disiplinler arasi bir alan olan noroegitim alaninin gelismesi i¢in de norobilim ve
egitim disiplinlerinin igbirligi artirilmalidir.
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* Kuramsal caligmalar konu hakkinda derinlemesine bilgiler sunsa da beyin ve
O0grenme arasindaki iliskinin daha net bir sekilde ortaya konulabilmesi i¢in noroegitim
alanindaki uygulamali aragtirmalarin sayisi artirilabilir.

» Noromitler ile ilgili daha derinlemesine aragtirmalar yapilabilir.

*Analize dahil edilen ¢aligmalarin alanlar1 incelendiginde, egitim kategorisinde yer
alan bilisim teknolojileri, yabanci dil egitimi ve fizik egitimi alanlarinda az ¢alisma
yapildigi belirlenmistir. Bu alanlarda daha fazla ¢aligma yapilabilir.

*Analize dahil edilen c¢alismalarin amaglart incelendiginde, ndroegitimin
uygulanabilirligi, beyin-6grenme arasindaki iliski ve farkli degiskenlerin ndrobilime
etkisi gibi amagclara az yer verildigi belirlenmistir. Bu amacglara yonelik daha fazla
aragtirma yapilabilir.

*Analize dahil edilen ¢alismalarin 6rneklem biiytikliiklerinin cogunlukla 0-50 arasinda
yer aldig1 belirlenmistir. Elde edilen sonuglarin genellenebilirliginin artmasi, daha g¢esitli
gruplar tizerinde farkli etkilerin incelenmesi ve arastirmalarin giivenilirli§inin gliglenmesi
icin noroegitim arastirmalarinda 6rneklem sayilar arttirilabilir.

*Beyin ve 6grenme siirecleri arasindaki iliskilerin daha net sekilde ortaya koyulmasina
olanak saglayabileceginden dolay1 beyin goriintiileme teknikleri egitim arastirmalarina
dahil edilebilir.

Etik Kurul izin Bilgisi

Bu arastirmada igerik analizi yontemi kullanmildigi icin etik kurul izin belgesi
gerekmemektedir.

Yazar Cikar Catismasi Bilgisi
Yazarlarin beyan edecegi bir ¢ikar ¢atigmast yoktur.
Yazar Katkisi
Arastirma boyunca tiim yazarlar ¢alismaya esit oranda katki saglamigstir.
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Abstract: The aim of this study is to reveal the current state of neuroeducation Article Details
research and to determine its future direction. In this context, the studies were
examined using inductive and deductive content analysis, taking into account different
variables. After a preliminary evaluation based on specific criteria, a total of 208 Received
studies from the Web of Science, ERIC, and H. W. Wilson databases were included.

Research Article

The analysis revealed that most of the studies were published in education-related 22077
Jjournals, the Web of Science was the most commonly used database, the studies were Accepted
generally single-authored, and most of the researchers were based in the United 92/79/2097
States. It was found that theoretical studies were more commonly preferred, e
qualitative methods were mainly used for data collection, while quantitative methods Keywords
were preferred for data analysis. It was observed that the sampling method was often Neuroeducation,

not specified, educators were mostly selected as the sample group, and the sample size
generally ranged from 0 to 50 participants. While the primary aim of these studies was Neuro-education,
to provide a general overview of neuroeducation, the findings indicated that

. NARIANI . . Educational
neuroeducation has positive implications for educational practice.

neuroscience,
Neuroscience and
education,

Content analysis.

1. Introduction

One of the most important milestones in understanding the brain has been the discovery
of the neuron (Uzbay, 2015), one of the functionally most critical cells of the brain. The
discovery of neurons, in turn, led to the emergence of the discipline of neuroscience
(Aslan & Arslantag, 2022), which plays a complementary role in bridging biological and
psychological sciences.
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Many studies are being conducted on neuroscience to examine how the human brain
works and what role it plays in the learning process (Kili¢ & Giiven, 2018). Thanks to
these studies in the field of neuroscience, clearer information about the brain has begun
to emerge (Kara, 2021, p. 5). Another area that has made significant contributions to the
clearer understanding of brain functions is brain imaging techniques (Raichle & Mintun,
2006).

Brain imaging techniques allow the examination of brain activity while individuals
perform perceptual, motor, or cognitive tasks (Spiiler et al., 2016). Brain imaging
techniques such as Magnetic Resonance Imaging (MRI), functional Magnetic Resonance
Imaging (fMRI), Positron Emission Tomography (PET), and Electroencephalography
(EEQG) are the most commonly used (Gui et al., 2021). With recent advances in brain
imaging techniques such as EEG, fMRI, and PET, neuroscience, which enables the
discovery of human brain function, has become a rapidly growing field over the last 30
years and has established connections with other disciplines (Doukakis & Alexopoulos,
2020). One of these fields that neuroscience connects with is education.

With the increase in brain-related discoveries, innovations, and findings worldwide, there
has been a growing interest in the role of neuroscience in education (Knowland &
Thomas, 2014). With the increasing international interest in neuroscience and education,
the concept of neuroeducation, an interdisciplinary field, has emerged (Tham et al., 2019).
Neuroeducation is a new and interdisciplinary field that combines education and
neuroscience, examining the relationships between the brain's biological processes and
students' cognitive development (Allee-Herndona & Roberts, 2018; Elouafi et al., 2021).

Despite strong criticisms from experts such as Bishop (2014), Bowers (2006), and Bruer
(1997) regarding the potential connections between education and neuroscience, and
ongoing discussions by experts who argue that the collaboration between neuroscience
and education is beneficial, such as Gabrieli (2016) and Howard-Jones et al. (2016), this
area is actively researched worldwide (Thomas et al., 2019). With the increase in these
studies, it is observed that research related to neuroeducation has also increased in recent
years (Choudhury & Wannyn, 2022; Compagno & Albanese, 2023; Cubelli & Sala, 2022;
Cui & Zhang, 2021; Elouafi et al., 2021; Gkintoni et al, 2023; Gola et al, 2023;
Goldwater et al, 2021; Jolles & Jolles, 2021; Sayginer et al, 2022; Wu, 2023).
Furthermore, when the literature is examined, it has been determined that studies related
to neuroeducation have been conducted in different educational disciplines such as
mathematics (Ventura-Campos et al., 2022), music (Francois et al., 2015), biology
(Youdell et al., 2020), special education (Shyman, 2017), information technology and
computer science (Howard-Jones et al., 2015; Giannopoulou et al., 2020), and science
(Vaughn et al., 2020; Linn et al., 2016).

When studies on neuroeducation are examined, it is stated that neuroeducation practices
increase learning retention and positively affect learning processes in students
(Brockington et al., 2018; Clark et al., 2020; Rosenberg-Lee, 2018). Content analysis
studies on neuroeducation are also present in the literature. Feiler and Stabio (2018)
conducted a systematic literature review of 64 studies to answer the question "What is
educational neuroscience?" and thematically analyzed all reported definitions and
mission statements. According to the analysis results, they identified three main themes:
application, interdisciplinarity, and translation of language. Jang et al. (2021) subjected
165 studies to content analysis to reveal the contribution of brain-based learning research
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to the fields of adult education, neuroscience, and human resource development. The
analysis results showed that misunderstandings about the neuroscience of learning are a
significant issue, and literature review is the preferred method. Sereflioglu and Mocan
(2021), through their study, subjected 21 studies to document analysis to reveal the
current state of neuroeducation studies in Turkey and to determine the direction of
research on the subject. According to the results obtained from the study, it was observed
that neuroeducation is still newly developing in Turkey, the number of relevant studies is
limited, and the existing research remains mostly at a theoretical level. Although studies
conducted through content analysis have made significant contributions to the literature
on neuroeducation, a comprehensive content analysis study on neuroeducation has not
yet been found in the literature. The comprehensive content analysis of studies conducted
in the field of neuroeducation, the identification of main themes, trends, and knowledge
gaps, as well as the use of online graphic design tools to enhance the clarity of the
findings, make this study significant and distinctive.

The current study aims to present a comprehensive content analysis of research conducted
on neuroeducation. To this end, the distributions of the studies in terms of journal name,
journal scope, index, publication year, number of authors, countries of researchers,
method, sampling method, sample group, sample size, measurement tools, data analysis
method, research purpose, research area, results, and suggestions were examined. The
study aims to reveal which journals and indexes the examined studies are published in,
the interdisciplinary connections with journal scopes, whether there is an increase over
the years, the degree of collaboration with the number of authors and the diversity of
perspectives leading to the creation of content, to gain insight into the target audience of
the content along with the cultural context and socio-political climate in which the content
is created by determining the countries of the researchers, to enable studies to be carried
out with different areas and methods by determining the purposes and methods, to
encourage more comprehensive research with different study groups rather than repeating
similar studies by looking at the studied sample groups and sizes, to determine in which
disciplines research is conducted and can be conducted by identifying the research areas,
and the results and suggestions of the studies are considered important in terms of
revealing the current situation and ensuring that deficiencies are taken into account and
studies are conducted accordingly based on the suggestions provided.

2. Method
2.1. Research Design

In this study, the descriptive content analysis technique was used because the aim was to
examine neuroeducation studies and determine general trends. Descriptive content
analysis allows researchers to overcome the limitations of individual studies and to
explore the diversity and consistency of similar studies (Davies, 2000).

2.2. Data Collection and Analysis

The studies examined within the scope of this research were obtained from the Web of
Science (WoS), ERIC, and H. W. Wilson databases. The studies were searched without
any year limitations using the keywords "educational neuroscience," "neuro-education,"
and "neuroeducation." The screening process is presented in Figure 1.
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Figure 1. Screening Process
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In cases where the same studies were indexed in multiple databases, those indexed in all
three were categorized under WoS. Studies underwent preliminary screening, and
although they contained the terms “educational neuroscience,” “neuro-education,” and
“neuroeducation,” those not geniunely related to these concepts were excluded from the
data analysis. In addition, studies unrelated to education—such as those in the fields of
engineering, medicine, or psychology—were also excluded from the analysis. As a result,
a total of 208 research studies were included in the scope of the study: 143 from the WoS
database, 41 from the ERIC database, and 24 from the H.-W. Wilson database.
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Both deductive and inductive content analysis methods were used in the study. In
deductive content analysis, the researcher conducts the analysis by taking into account
predetermined codes, categories, themes, theoretical frameworks, etc., or those defined
prior to the analysis (Patton, 2014). In this study, variables such as journal field, index,
publication year, sampling method, sample group, sample size, measurement tools,
research method, and data analysis methods were determined in advance based on the
literature and analyzed accordingly; therefore, this part of the study was conducted using
deductive content analysis. In inductive content analysis, the researcher conducts the
analysis during the process and creates codes/categories/themes based on the data (Patton,
2014). Since the codes related to the research area, purpose of the study, results, and
recommendations were determined during the analysis process, this part of the data
analysis was conducted using inductive content analysis.

282



Ulusoy et al. PUIE, 65, 279-303 [2025]

3. Findings
3.1. Distribution of Articles by Number of Authors
Figure 2. Distribution of Articles by Number of Authors
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When the number of authors of the articles included in the study is examined (Figure 2),
it is observed that the number of authors ranges from one to fourteen. It was determined
that 69 of the 208 articles had a single author, 51 had two authors, 42 had three authors,
23 had four authors, 11 had five authors, 4 had six authors, 2 had seven authors, 3 had
eight authors; and there was one article each with 9, 12 and 14 authors.

3.2. Distribution of Articles by Years
Figure 3. Distribution of Articles by Years
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When the distribution of the articles included in the study is examined by publication year
(Figure 3), it 1s observed that studies on neuroeducation began in 1998. One study was
published in 1998, 2002, 2005 and 2006. It is observed that there has been an increase in
the number of studies since 2007. The highest number of publications occurred 2021 (24),
2020 (23) and 2015 (19). A significant decrease was observed in 2014, with only seven
publications.
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3.3. Distribution of Article Authors by Country
Figure 4. Distribution of Article Authors by Country
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When the distribution of the authors of the articles within the scope of the study is
examined by country (Figure 4), it is seen that the majority of the authors are from the
United States (156). The United States is followed by authors from Spain (66), England
(59), Canada (40), Greece (27), the Netherlands (21) and France (20). It was determined
that authors from Austria (1), Ecuador (1), Mexico (1), Northern Ireland (1), Romania
(1), South Africa (1), South Korea (1), Switzerland (1) and Turkey (1) were found to have
contributed less to this field.

3.4. Distribution of Articles According to the Indexes They Were Scanned
Figure 5. Distribution of Articles According to the Indexes They Were Scanned
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When the articles included in the study were examined based on the indexes in which
they were listed (Figure 5), it was observed that 68.8% (143) were indexed in Web of
Science, 19.7% (41) in ERIC, and 11.5% (24) in H.W. Wilson.
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3.5. Distribution of Articles by Journal Fields
Figure 6. Distribution of Articles by Journal Fields
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When the journal fields of the articles included in the study are examined (Figure 6), it is
observed that they are divided into seven categories. It was determined that the articles
were published mostly in journals in the field of education (83). It was found that 47
articles were published in journals in the field of neuroeducation, 24 in neuroscience, 21

in psychology, 17 in other fields, 8 in medicine, and 7 in technology.
3.6. Distribution of Journals in the Field of Education
Figure 7. Distribution of Journals in the Field of Education
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When the journals in the field of education (Figure 7) were examined, the most frequently
preferred journals were Educational Philosophy and Theory (5), Frontiers in Education

(3), Educational Research (3) and Journal of Philosophy of Education (3).
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3.7. Distribution of Journals in the Field of Neuroeducation

Figure 8. Distribution of Journals in the Field of Neuroeducation
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When the journals in the field of neuroeducation were examined (Figure 8), it was
determined that the most preferred journals were Mind, Brain, and Education (34) and
Trends in Neuroscience and Education (8).

3.8. Distribution of Journals in the Field of Neuroscience

Figure 9. Distribution of Journals in the Field of Neuroscience
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When the journals in the field of neuroscience (Figure 9) were examined, it was
determined that the most preferred journals were Neuroethics (6), Brain Science (2),
Frontiers in Human Neuroscience (2) and NeuroQuantology (2).

3.9. Distribution of Journals in the Field of Psychology
Figure 10. Distribution of Journals in the Field of Psychology

Distribution of Journals in the Field of Psychology

16

16
14
12
10

8

6

4

2

0

When journals in the field of psychology (Figure 10) were examined, the most frequently
preferred journal was Frontiers in Psychology (16).
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3.10. Distribution of Journals in the Field of Medicine
Figure 11. Distribution of Journals in the Field of Medicine
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When the journals in the field of Medicine were examined (Figure 11), the most
frequently preferred journals were Advances in Experimental Medicine and Biology (2)
and the Journal of Child Psychology and Psychiatry (2).

3.11. Distribution of Journals in the Field of Technology
Figure 12. Distribution of Journals in the Field of Technology
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When journals in the field of technology were examined (Figure 12), the following
journals were among those preferred: ACM Transactions on Computer-Human
Interaction (1), Information (1), IEEE Access (1), Texto Live: Linguagem E Tecnologia
(1), Computer Standards & Interfaces (1), Frontiers in ICT (1) and Simulation & Gaming
(1) journals were preferred.

3.12. Distribution of Journals in Other Fields
Figure 13. Distribution of Journals in Other Fields
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When journals in other fields are examined (Figure 13), the most frequently preferred
journals were Sophia (5), iLearning, Media and Technology (4), Forum on Public Policy
Online (2) and Sustainability (2).

3.13. Distribution of Articles by Sample Groups
Figure 14. Distribution of Articles by Sample Groups
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When the sample groups of the articles were examined within the scope of the study
(Figure 14), out of 87 articles, 28 were with educators, 19 with undergraduate students, 8
with primary school students, 8 with secondary school students, 5 with different groups,
4 with high school students, 3 with graduate students, 3 with neuroscience experts, 2 with
principals, 2 with families, 2 with preschool students, and 1 with adult students. The
sample group was not specified in 2 articles.

3.14. Distribution of Articles by Sample Size
Figure 15. Distribution of Articles by Sample Size
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When the sample sizes of the articles were examined within the scope of the study (Figure
15), it was seen that the maximum sample size was between 0-50 (28). It was also
determined that there were eight articles in the range of 51-100, eight in the range of 101-
150, seven in the range of 151-300, four in the range of 301-500, two in the range of 501-
750, and five articles using a sample size of 750 and above.

288



Ulusoy et al. PUIE, 65, 279-303 [2025]

3.15. Distribution of Articles by Sampling Methods
Figure 16. Distribution of Articles by Sampling Methods
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When the sampling methods of the articles were examined within the scope of the study
(Figure 16), it was determined that the sampling method was not specified in the most of
the articles (45). In the articles where the sampling method was specified, snowball
sampling (6), purposeful sampling (4), random sampling (2), self-selection (1),
convenience sampling (1), easily accessible sampling (1), maximum diversity (1) and the
entire population (1) were used.

3.16. Distribution of Articles by Subject Fields
Figure 17. Distribution of Articles by Subject Fields
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When the subject areas of the articles (Figure 17) were examined within the scope of the
study, it was determined that the subject areas of the articles were mostly studies under
the “neuro” prefix and that the highest number of studies in the field of neuroeducation
(121). Then, studies were carried out in the fields of neuroscience (68), neuroimaging
(20), neuromyths (16) and neuroethics (8). In the field of education (61), it was
determined that studies were carried out in the fields of general education (16), science
education (12), mathematics education (12), special education (11), information
technology (6), foreign language education (2) and physics education (2). In 13 of the
articles, the subject area was not specified; in the other fields, it was determined that
studies were carried out on topics such as culture, poverty, psychology, art, nature,
engineering, literacy, etc. Some articles were included in more than one category because
they included more than one subject area.
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3.17. Distribution of Articles by Methods
Figure 18. Distribution of Articles by Methods
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When the methods of the articles were examined within the scope of the study (Figure
18), it was determined that 13 articles used quantitative, 7 articles used qualitative, 4
articles used mixed and 185 articles used other methods. It was seen that 8 of the
quantitative articles were experimental, 4 were quasi-experimental and 1 was scale
development. It was seen that 4 of the qualitative articles were case studies, 1 was
phenomenology, 1 was field study and 1 was grounded theory. It was determined that 130
of the other methods were compilations, 14 were systematic reviews, 5 were
neuroscientific methods and 5 were design-based research methods; and the method was
not specified in 31 articles.

3.18. Distribution of Articles According to Data Collection Tools

Figure 19. Distribution of Articles According to Data Collection Tools
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When the data collection tools of the articles were examined within the scope of the study
(Figure 19), it was seen that 50 articles used qualitative, 39 articles used quantitative, 17
articles used neuroimaging and 19 articles used other data collection tools. Interview
forms were used in 19 of the qualitative data collection tools, observation form in 19 of
them and survey in 12 of them. Survey was used in 30 of the quantitative data collection
tools, achievement test in 5 of them and scale in 4 of them. It was found out that 7 of the
neuroimaging tools used EEG, 4 used eye tracking, 3 used fMRI, 2 used MRI and 1 used
sMRI. It was determined that other data collection tools were homework, experiments,
scenarios, games, mind cards, learning tests etc.
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3.19. Distribution of Articles According to Data Analysis Methods
Figure 20. Distribution of Articles According to Data Analysis Methods

When the data analysis methods of the articles within the scope of the study were
examined (Figure 20), it was seen that 16 articles used qualitative, 74 articles used
quantitative and 10 articles used other data analyses. It was determined that the data
analysis method was not specified in 10 articles. It was seen that 12 of the qualitative data
analysis methods were content analysis, 3 were other and 1 was phenomenographic. It
was seen that 37 of the quantitative data analysis methods were parametric tests, 14 were
mean/standard deviation, 10 were frequency/percentage, 6 were non-parametric tests, 5
were other and 2 were correlation. ANOVA was used in 14 of the parametric tests, 11
were t-test, 9 were regression, 4 were factor analysis, 3 were ANCOVA and 1 was
MANOVA. It was determined that 10 articles did not specify the data analysis methods.

3.20. Distribution of Articles According to Their Purposes
Figure 21. Distribution of Articles According to Their Purposes
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Within the scope of the study, 5 different categories were created by examining the aims
of the articles (Figure 21). It was determined that 124 articles had aims in the
"neuroeducation" category, 32 articles in the "neuroscience" category, 16 articles in the
"neuromyth" category, and 7 articles in the "neuroethics" category. No purpose was
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indicated in 29 articles. In the neuroeducation category, the most common aim in the
articles was “to provide an overview of neuroeducation” (83) and the least common aim
was "applicability of neuroeducation" (2), whereas in the neuroscience (32) category, the
most common aim in the articles was "views on neuroscience" (16) and the least common
aims were "the relationship between the brain and learning" (2) and "the effect of different
variables on neuroscience" (2). The aims of the neuromyth category (16) included
“establishing neuromyths" (11) and “an overview of neuromyths" (5), the aim in the
neuroethics category was “to provide an overview of neuroethics” (7).

3.21. Distribution of Articles According to Their Results
Figure 22. Distribution of Articles According to Their Results
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Within the scope of the study, 5 different categories were created by examining the results
of the articles (Figure 22). It was determined that 65 articles included results for the
"neuroeducation" category, 42 for the "neuroscience" category, 13 for the "neuromyth"
category, 9 for the "neuroeducation/neuroscience" category, and 79 for the "other"
category. The most common result identified in the articles for the neuroeducation
category was "neuroeducation is useful for education" (43) and the least common results
were "the results of neuroeducation do not vary by gender" (1), "neuroeducation
contributes to critical thinking" (1), "neuroeducation is not effective in dispelling
misconceptions" (1), "neuroeducation does not radically eliminate neuromyths" (1) and
“the efficiency of online education in neuroeducation is unsatisfactory" (1). For the
neuroscience category (42), the most common result was "neuroscience is useful for
education" (37), and the least common was "neuroscience supports artificial intelligence"
(1). For the neuromyth category (13), the most common result identified in the articles
was "neuromyths are widespread" (10) and the least was "the source of neuromyths
cannot be determined" (1). For neuroeducation/neuroscience category (9), the most
common result (7) was "neuroeducation/neuroscience is unsatisfactory to explain
education" (7), and the least common results were "there are no studies that present the
studies in the field of neuroeducation/neuroscience in a holistic manner" (1) and "ethics
are not taken into account in neuroeducation/neuroscience" (1). In the other (79) category,
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the most common results were "interdisciplinary collaboration is required" (17) and "the
use of brain imaging device is appropriate”" (10), whereas the least common results were
"most studies are psychology-based" (1), "educational and cognitive neuroscience are
different" (1), "there is a directly proportional relationship between brain movements and
reasoning skills" (1), "different learning styles occur as a result of brain differences" (1)
and "gray matter volume is directly proportional to numerical proficiency" (1). It was
identified that 46 articles do not include any results.

3.22. Distribution of Articles According to Their Suggestion
Figure 23. Distribution of Articles According to Their Suggestion
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Within the scope of the study, five different categories were created by examining the
suggestions of the articles (Figure 23). It was determined that 38 articles included
suggestions provided in the "neuroeducation" -category, three articles for the
"neuroscience" category, five articles for the "neuromyth" category, 64 articles for the
"neuroeducation/neuroscience" category, and 98 articles for the "other" category. In the
neuroeducation category, the most common suggestion identified was "teachers and
students should be informed about neuroeducation" (16), while the least common were
"neuroeducational evaluations should be made for higher-level learning" (1) and
"neuroeducators should be aware of the work they do" (1). In the neuroscience category,
the articles include the suggestions "neuroscience should be addressed from a critical
perspective" (2) and "the effectiveness of neuroscience should be studied" (1) whereas in
the neuromyth category, the articles included the suggestions “more studies should be
conducted on neuromyth" (4) and "teachers should be made aware of neuromyths" (1).
For the neuroeducation/neuroscience category, the most common suggestion identified
was “more studies should be conducted on neuroeducation/neuroscience" (46), and the
least common suggestion was "the sample size in neuroscience/neuroeducation research
should be diversified" (8). In the Other category, the most common suggestion identified
was "interdisciplinary collaboration should be established" (28) and the least common
suggestion was "brain imaging techniques should be incorporated into educational
research" (7). It was determined that 63 articles did not contain any suggestions.
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4. Results

An examination of the number of authors in the articles (Figure 2) revealed that most
were single-authored. Neuroeducation is at the intersection of neuroscience and education
(Busso & Pollack, 2015). Researchers with expertise in both fields may be relatively rare;
this situation could make single-authored work more practical, particularly by directing
individuals who are experts in one field and wish to apply their knowledge to the other to
conduct research independently. Researchers working in neuroeducation—a relatively
new and developing field (Macdonald et al., 2017) —may have leaned toward individual
studies to establish their expertise or contribute foundational knowledge before forming
collaborations.

It is seen that studies related to neuroeducation began in 1998 (Figure 3). The declaration
of 1990s as the “Decade of the Brain” and the publication of the report “Understanding
the Brain: The Birth of a Learning Science” in 2002 (Jolles & Jolles, 2021) increased
interest in the fields of brain and education, making neuroscience and its areas of interest
one of the fastest-growing research fields (Simoes et al., 2022). These developments can
be cited as the reason for the increase in studies after the 2000s. A significant drop in
publications was observed in 2014 (Figure 10), though the exact cause remains unknown.
A similar decrease was noted in 2022, which may be partially due to the exclusion of the
final quarter of the year from the analysis.

It was observed that most authors were affiliated with institutions in the United States
(Teachers College, Columbia University/ Neuroscience & Education; University of
Nebraska—Lincoln/Educational Neuroscience; University of California/ Neuroscience
and Education M.A. Program; Vanderbilt University/Educational Neuroscience Ph.D.;
Gallaudet University/ Ph.D. Program in Educational Neuroscience), Spain (University of
Barcelona/ Neurosciences - M0108; Universitat Autonoma de Barcelona/ PhD in
Neurosciences), the United Kingdom (UCL - London's Global University/Educational
Neuroscience MSc; King's College London/Neuroscience MSc; University of
Bristol/MSc Education (Neuroscience and Education), and Canada (University of
Calgary/ Educational Neuroscience: Applications for Teaching & Learning; The
University of British Columbia/ Fundamentals of Cellular and Molecular Neuroscience)
(Figure 4). It is thought that the inclusion of neuroscience and neuroeducation courses in
undergraduate and graduate education in these countries may be one of the reasons for
the high number of researchers working in these fields. Furthermore, the establishment
of the International Mind, Brain, and Education Society (IMBES) by Kurt Fischer at
Harvard University in 2007, and the 2008 “Neuroscience Research in Education Summit”
held at the University of California, Irvine (Sereflioglu & Mocan, 2021), along with the
prioritization of neuroeducation topics in the research agendas of leading laboratories in
the US, Europe, and the UK (Diindar-Coecke, 2021), are considered to have contributed
to the field’s development and may have drawn researchers in these regions toward
neuroeducation.

The majority of the articles were found to be indexed in the Web of Science (WoS)
database. Web of Science (WoS), one of the world's leading platforms for scientific
citation search, discovery, and analytical information, is used both as an academic library
research tool and as a rich dataset (Li ef al., 2018). The fact that the WoS database
includes important field indexes such as the Social Sciences Citation Index (SSCI), Arts
& Humanities Citation Index (A&HCI), and Emerging Sources Citation Index (ESCI)
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(Birkle et al., 2020), and its greater selectivity regarding journal coverage (Singh et al.,
2021), can be cited as reasons for its preference by researchers.

Studies categorized under education, neuroeducation, neuroscience, psychology,
medicine, and others were most frequently published in education journals such as
Educational Philosophy and Theory, Frontiers in Education, Educational Research, and
Journal of Philosophy of Education (Figure 6). Although the relationship between
education and neuroscience dates as far back as 1926 (Diindar-Coecke, 2021),
neuroeducation, which combines these two fields, is still considered a new field today
(Bruer, 2016), and there is a limited number of journals covering these two disciplines.
Therefore, the scarcity of neuroeducation journals can be cited as the reason researchers
prefer education journals for studies related to the fields of neuroeducation or
neuroscience.

An examination of sample groups (Figure 14) revealed that studies were most frequently
conducted with educators and graduate students. In neuroeducation research, it is thought
that adult students are more frequently preferred due to potential difficulties that may
arise in data collection and analysis in studies involving younger age groups or lower
grade levels (such as obtaining official parental consent, ethical committees, external
variables like restlessness or inability to focus, etc.) (Sayginer et al., 2022).

When the sample sizes of the articles within the scope of the study are examined (Figure
15), it was determined that studies were most frequently conducted with sample sizes
ranging from 0 to 50. Neuroeducation research often involves complex neuroimaging
methodologies (Papatzikis, 2017). Complex techniques, limited funding, difficulty
accessing equipment and participants, and the nature of certain studies may limit the use
of larger samples in neuroeducation research.

When the sampling methods of the articles within the scope of the study are examined
(Figure 16), it was determined that the sampling method was not specified in the majority
of the articles. Journals' word limits, authors' failure to recognize the importance of
detailing the sampling method, and a lack of understanding of the importance of
standardized reporting may be among the reasons why authors do not specify the
sampling method.

When the subject areas of the articles within the scope of the study are examined (Figure
17), it was determined that studies were most frequently conducted in the field of
neuroeducation. Recent years, increasing efforts to establish connections between
neuroscience and education (Bei ef al., 2023), the significant impact of findings from
brain research in the field of education (Grospietsch & Mayer, 2020), the fact that
research in the field of the brain has revealed much new information about learning
processes and brain functions (Parr, 2016), and the increased interest in the field of
neuroeducation due to recent technological advancements (Simoes ef al., 2022) may be
among the reasons for this growing interest in the field of neuroeducation.

When the research methods of the articles within the scope of the study are examined
(Figure 18), it is seen that review-type research was most frequently conducted. Since
neuroeducation is a relatively new field (Karadzhya et al, 2017), the preference for
theoretical research over applied research was an anticipated outcome. Moreover,
challenges such as integrating neuroscience into education, researchers' inclination to
build theoretical frameworks, and issues related to budget, ethics, and permissions may
further explain the preference for theoretical studies.
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The analysis of data collection tools (Figure 19) showed that surveys were the most
commonly used method. Surveys may have been preferred because they support both
qualitative and quantitative analysis (Arikan, 2018), are standardizable, allow wide
geographic participation via online platforms (Dursun et al., 2022), and are cost-effective.

When the data analysis methods of the articles within the scope of the study are examined
(Figure 20), it was determined that the ANOVA method was used most frequently.
ANOVA, which has long been an important tool for researchers working with multiple
experimental groups or one or more control groups (McHugh, 2011), is a method
particularly used when researchers want to compare the means of more than two groups.
In neuroeducation studies, since researchers often test different teaching techniques,
interventions, or experimental conditions across multiple groups, the more frequent
preference for ANOVA analysis was an expected outcome.

When the aims of the articles within the scope of the study are examined (Figure 21), it
was determined that in the neuroeducation category, the aim most frequently addressed
was “perspective on neuroeducation.” The general evaluation of neuroeducation in
studies can be interpreted as researchers' efforts to establish foundational knowledge. A
general overview of neuroeducation, by encouraging the use of findings from brain
research in educational practices (Sayan, 2020), can help build a bridge between these
two disciplines. The most frequently addressed aim was “perspective on neuroscience.”
The general evaluation of neuroscience, similar to neuroeducation studies, indicates that
researchers are emphasizing the fundamental aspects of the field. In the neuromyth
category, the most frequent aim was the “identification of neuromyths.” Since
neuromyths can lead to the adoption of non-evidence-based teaching processes and result
in negative outcomes for students (Hughes et al., 2020), they should be identified and
eliminated (Macdonald et al., 2017). In the neuroethics category, the aim most frequently
addressed was “perspective on neuroethics.” The reason that makes the concept of
neuroethics prominent and noteworthy is that the subject is entirely related to the brain
and nervous systems (Kececi & Solak, 2022).

The review of article results (Figure 22) revealed that in the neuroeducation category, the
most frequent conclusion was “neuroeducation is beneficial in education.” This result
aligns with findings (Sereflioglu & Mocan, 2021) in recent international literature
suggesting that neuroeducation practices significantly affect students' learning outcomes
and increase the retention of learning (Brockington et al., 2018; Clark et al., 2020; Wortha
et al., 2020). In the neuroscience category, the most frequent conclusion was
“neuroscience is beneficial in education.” Neuroscience, playing an important role in
education, supports this conclusion by contributing to education in many aspects such as
understanding the conditions that constitute the learning process, improving learning, and
identifying individual differences and their causes (Goswami, 2011). In the neuromyth
category, the most frequently reached conclusion was “neuromyths are prevalent.” The
presence of neuromyths in educational settings is seen as problematic because it can lead
to misconceptions in education and teaching (Kocak, 2020), ineffective instruction
(OECD, 2007), a waste of necessary resources (Dekker ef al., 2012), and can negatively
affect neuroscience research (Zhang et al., 2019). Therefore, the identification and
elimination of neuromyths are quite important (Macdonald et al., 2017). In the
neuroscience/neuroeducation category, the most frequently reached conclusion was
“neuroscience/neuroeducation is insufficient to explain education.” It is thought that this
conclusion may highlight the need for an interdisciplinary approach. Viewed from this
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perspective, adopting an interdisciplinary approach instead of a reductionist one is crucial
for increasing the positive effects of both fields on each other. This situation also serves
to explain the most frequent conclusion in the 'other' category, which is “interdisciplinary
collaboration is necessary.”

When the recommendations of the articles within the scope of the study are examined
(Figure 23), it was determined that in the neuroeducation category, the most frequent
recommendation was “teachers and students should be informed about neuroeducation.”
Educators' analysis of data obtained from neuroscience from a pedagogical perspective,
their adaptation of this data to educational environments, and their presentation of
innovative ideas to raise individuals suited to 21st-century needs are seen as important
steps in the retention of learning (Campbell, 2011; Sereflioglu & Mocan, 2021).
Neuroeducation also plays an important role for students by enabling them to explore
their learning processes and brain structures, demonstrate meaningful, effective, and
planned performance during the learning and teaching process, succeed in regulating
brain functions, and more actively use information retrieval processes from memory
(Kogak, 2020; Polat, 2014). In the neuroscience category, the most frequent
recommendation is “neuroscience should be viewed critically.” Many people view
neuroscience as a sacred source when it comes to brain research (Papatzikis, 2017).
However, when evaluating findings from neuroscience, a critical perspective should be
adopted, acknowledging the complexity and limitations of the field. It is assumed that this
critical perspective, by fostering an understanding that acknowledges both the
contributions and potential pitfalls of neuroscience, will prevent the spread of
misunderstandings. In the neuromyth category, it was determined that the most frequent
recommendation was “the number of neuromyth studies should be increased.” Although
studies on neuromyths have been conducted in the literature (Simoes et al., 2022; Torrijos
etal., 2021; Ching et al., 2020; Hughes et al., 2020; Giilsiin & Koseoglu, 2020; McMahon
et al., 2019; Macdonald et al., 2017; Ferrero et al., 2016; Diindar & Giindiiz, 2016; Rato
et al., 2013; Dekker et al., 2012), it 1s stated that neuromyths continue to have a strong
presence in educational settings (Rousseau, 2021) among students, teachers, and
educators (Torrijos-Muelas et al., 2021). Therefore, increasing the number of neuromyth
studies is crucial for identifying and eliminating neuromyths. Looking at the
Neuroeducation/Neuroscience category, it was determined that the most frequent
recommendation was “the number of neuroeducation/neuroscience studies should be
increased.” This result highlights the necessity for the dissemination of neuroeducation
(Campbell, 2011), which provides new avenues for experimental design and collaboration
and has significant potential to help both develop and improve education and,
consequently, the understanding of the human condition. Increasing the number of
neuroeducation research studies is very important as it can lead to an understanding of
the brain-learning relationship, advanced teaching techniques, and better learning
outcomes for students. In the 'other' category, the most frequent recommendation was that
“interdisciplinary collaboration should be carried out.” It is anticipated that collaboration
between educators and neuroscience experts, by creating a common language and shared
understanding (Bellert & Graham, 2013), will make significant contributions to
neuroeducation. At the same time, increasing communication between education and
neuroscience experts and developing it through interdisciplinary dialogue (Rato ef al.,
2013) is also very important for the identification and elimination of neuromyths
mentioned in the aims and results section.
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5. Suggestions

* For the development of neuroeducation, which is an interdisciplinary field, the
collaboration between neuroscience and education disciplines should also be increased.

* Although theoretical studies provide in-depth information on the subject, the number
of applied research studies in the field of neuroeducation should be increased to establish
the relationship between the brain and learning more clearly.

* More in-depth research on neuromyths should be conducted.

* Examination of the fields of the studies included in the analysis revealed that few
studies were conducted in information technologies, foreign language education, and
physics education within the education category. More studies should be conducted in
these areas.

* Examination of the aims of the studies included in the analysis showed that little
attention was given to topics such as the applicability of neuroeducation, the relationship
between the brain and learning, and the effects of various variables on neuroscience. More
research should be conducted on these topics.

* The sample sizes of the studies included in the analysis mostly ranged between 0 and
50. To increase the generalizability of the results, examine different effects on more
diverse groups, and strengthen research reliability, sample sizes in neuroeducation studies
should be increased.

* Brain imaging techniques should be included in educational research as they may
allow for a clearer establishment of the relationships between brain and learning
processes.
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