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MATEMATIK VE YARATICILIK: BiR BiBLIYOMETRIK ANALIZ
0z

Bu aragtirmada alanyazinda matematik ve yaraticilik tizerine yazilmig olan
akademik yayinlarin tlkelere, {iniversitelere, anahtar kelimelere ve yazarlara gore
dagilimlarini gérmek amaciyla bibliyometrik analiz yapilmistir. Arastirmanin ve-
rileri Web of Science veri tabaninda taranmakta olan matematik ve yaraticilik ile
ilgili akademik yayinlardan olugmaktadir. Ulagilan akademik yayinlar, on arastir-
ma sorusu ¢ergevesinde VOSviewer programu ile analiz edilmistir. Matematik ve
yaraticilik tizerine yazilmig olan yayinlar yayin yillari, yazarlari, yayin sayilari, ya-
zarlarin gorev yaptiklar: kurumlar, yaymlandiklar: dergiler, yayinlarin ytritaldi-
gu tilkeler, yazarlarinin ve kurumlarini aldiklar: atiflar, ¢alismalarin kaynaklar: ve
temel aldiklar1 anahtar kelimeler acisindan incelenmistir. Incelemeler sonucunda
matematik ve yaraticilik ile ilgili 1960-2023 yillarinda 918 yayin yapildig1 sonucu-
na ulagilmigtir. Matematik ve yaraticilik alanlarina en ¢ok katkiy: Montana Univer-
sitesi ve Umed Universitesi sunmustur. {lgili alanlardaki en ¢ok atif alan dergiler
ise “Thinking Skills and Creativity”, “Eurasia Journal of Mathematics Science and
Technology Education” ve “ZDM-Mathematics Education’dir. Bu ¢aligmanin so-
nuglarinin, matematik ve yaraticilik alanlarinda arastirma yapacak olan arastirma-
cilarin, okuyucularin bilgi edinmelerine katki saglayacag: diisiniilmektedir.

Anahtar Sozciikler: Yaraticilik, Matematik, Matematik Egitimi, Bibliyometrik
Analiz.

ek
MATHEMATICS AND CREATIVITY: A BIBLIOMETRIC ANALYSIS

ABSTRACT

The research aims to make a bibliometric analysis of publications related to
mathematics and creativity. The publications on mathematics and creativity in-
dexed in the Web of Science database were analyzed using bibliometric metho-
ds with the VOSviewer program. Mathematics and creativity publications were
examined regarding authors, number of publications, authors' institutions, acti-
ve journals, countries where active research was conducted, citations received by
authors and institutions, sources, and keywords in publications. According to the
findings, 918 publications were made on mathematics and creativity in 1960-2023.
The institutions that contributed the most to the field of study are the University
of Montana and the University of Umea. The most active journals in the field are
Thinking Skills and Creativity and ZDM-Mathematics Education. It is thought that
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researchers who work in mathematics and creativity can benefit from the results of
this research in order to obtain information about the field.

Keywords: Creativity, Mathematics, Mathematics Education, Bibliometric
Analysis.

e o W
GIRIS

Tarihin eski donemlerinde ilahi bir gii¢ olarak algilanan yaraticilik, Rénesans
donemi etkisiyle bireye ait bir 6zellik olarak algilanmaya baslamistir. {lahilikten bi-
reye indirgenen bu yetenek (Runco, 2004; Sternberg vd., 2008), 1950’ler sonrasinda
egitimde de sik¢a konugulan bir konu haline gelmistir. Bagkan olarak Guilford'un
1950de Amerikan Psikoloji Derneginin kongresinde yaptigi konusmasinda yara-
ticihiga odaklanilmas: gerektigini anlatmas tizerine yaraticilik sosyal bilimlerde ve
psikolojide daha deger goriir ve iizerine ¢aligilir hale gelmistir (Kaufman, 2009).
Tarihin ilk dénemlerinden bu yana bir¢ok yaraticilik tanimi yapilmustir. Fakat en
genel ifadeyle yaraticiligin bir problemin ¢6ziimil i¢in yeni ve uygun bir tirtin/fi-
kir ortaya koyma siireci oldugu soylenebilir (Plucker & Beghetto 2004; Plucker
vd., 2004; Sak, 2014). Yaraticiliga ait tek bir tanim olmadig: gibi, yaraticilikla ilgili
bazi konularda goris farkliliklar: bulunmaktadir. Yaraticilikta tartigmali olan ko-
nulardan birisi de genel bir yaraticilik m1, yoksa bir alana 6zel bir yaraticilik m1
oldugudur. Bu alana 6zgii tartismasinda s6z edilebilecek 6nemli alanlardan birisi
de matematiktir. Literatiirde matematiksel yaraticilik ya da matematikte yaraticilik
olarak anilan matematik alanindaki yaratict diigiinme farkl sekillerde tanimlan-
mustir. Bu tanimlar birlestirildiginde matematikte yaraticilik; problemlerin ya da
durumlarin farkli agilardan analiz edilmesi, ilk bakista birbirinden ¢ok farkl go-
riinen kavramlar arasindaki benzerlikleri ya da farkliliklarin fark edilmesi, bilinen
sonuglarin daha derinlemesine incelenip anlasilmasi, problemlerin orijinal, yara-
ticy, pratik, uygun yontemlerle ¢oztilmesi, yeni matematiksel kavramlar ya da yon-
temler kesfedilmesi, matematik i¢in 6nemli olan fikrin fark edilmesi olarak tanim-
lanabilir (Chamberlin & Moon, 2005; Haylock, 1987). Matematikte yaraticiligin
ortaya ¢ikmasina olanak saglayan problemlerin; agik uclu, birden fazla cevabi ya
da ¢6ziim yolu olmasinin, yeni bilesenler icermesinin ve matematiksel acidan zen-
gin olmasinin gerekli ve 6nemli oldugu vurgulanmaktadir (Chamberlin & Moon,
2005). Rus psikolog Krutetski, problemin bi¢cimsel yapisini kavramanin, zihinsel
stireglerin daha esnek olmasinin, basitlige, sadelige ve mantiga 6nem vermenin
ve tersine diisiinebilmenin 6grencilerin matematikte yaratici olmalarini saglayacak
tist diizey diigiinme becerileri oldugunu belirtmistir (Akt. Ozyaprak, 2019). Runco
ve Nemiro'ya (1994) gore yaraticilik her bireyde belirli diizeyde sahip olunan bir
ozelliktir, fakat yaraticiligin ortaya ¢ikmasinda ve gelismesinde egitim ortamlar1 ve
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ailenin sosyoekonomik durumu gibi ¢evresel faktorler etkili olabilmektedir. Her
ne sebeple olursa olsun matematikte yaraticiigin o6lgiilmesi, gelistirilmesi biiytik
oneme sahiptir.

Yapilan bibliyometrik analiz ¢aligmalarina bakildiginda, yaraticilik alaninda
Long vd’nin (2014) 1965 ve 2012 yillar1 arasinda yaraticilik ¢alismalarinin aras-
tirma tretkenligini ve performansini belirlemek igin yiruttiikleri ¢aliymalarinin
oldugu ve Hernandez-Torrano ve Ibravevanin (2020) da benzer olarak 1975 ve
2019 yillar1 arasindaki egitimde yaraticilik aragtirmalarini incelemek igin yaptikla-
r1 galigmalarinin oldugu gozlemlenmistir. Matematik egitimi i¢in ise Jiménez-Fan-
jul ve arkadaglarimin (2013) SSCI'daki matematik egitimi ¢caligmalarini incelemek
amaciyla bibliyometrik analizi yaptiklar1 calismalar1 ve Ozkayanin (2018) 1980 ve
2018 yillar1 arasinda matematik egitimi alaninda yapilan ¢alismalari incelemek
amaciyla bibliyometrik analizini yaptig1 caligmasi goze carpmaktadir. Bibliyomet-
rik ¢alismalara bakildiginda 6zelde yaraticilik ve matematik egitimi ile ilgili ayr1
analizlerin yapildig1 ¢alismalarin oldugu gozlemlenmistir. Ancak hem matematik
hem yaraticili1 ele alan ¢aligmalarin olmadigr goriilmistiir. Buradan hareketle
matematiksel yaraticilik alaninda ¢alisacak arastirmacilar ve 6grenciler i¢in alani
tanimak, alandaki 6nemli dergi, yazar ve kurumlar belirlemek i¢in bu ¢aligmanin
onemli olacag: diisiintilmektedir. Bu ¢aligmanin amaci matematik ve yaraticilik ile
ilgili caligmalarin 6zetlenmesidir.

Matematik ve yaraticilik ile ilgili yapilan yayinlarla ilgili su sorulara cevap aran-
mugtir:

« Yayinlarin yillara gore dagilimi nasildir?

« Yayinlarin iilkelere gore dagilimi nasildir?

« Yayinlarin iiniversitelere gore dagilimi nasildir?
« Yayinlarin dergilere gére dagilimi nasildir?

« Atiflarin tlkeler bazinda dagilim1 nasildir?

o Atiflarin dergilere gore dagilimi nasildir?

« En sik kullanilan anahtar kelimeler nelerdir?

« En iiretken yazarlar kimlerdir?

o Konu alaninda en ¢ok atif verilen yayinlar hangileridir?

https:/doi.org/10.7822/omuefd.1461606 d



I7y[/08  Matematik ve Yaraticilik: Bir Bibliyometrik Analiz

YONTEM

Caligmanin bu boliimiinde arastirma deseni, veri toplama siireci ve verilerin
analizine yer verilmistir.

Arastirma Modeli

Bu betimsel aragtirmada ele alinan ¢aligmalar bibliyometrik analiz teknigi ile
incelenmistir. Betimsel aragtirmalar var olan, yasanan durumlarin belirlenmesi
ve agtklanarak ortaya konmasi amac ile gergeklestirilir (Karasar, 2009). Bu aras-
tirmada matematik ve yaraticilik ile ilgili yapilan ¢alismalar belirlenerek analiz
edilmis ve yorumlanmigtir. Bibliyometrik yontemler, alanyazinda var olan calis-
malarin farkli 6zellikleri agisindan istatistiki yontemler kullanarak incelenmesinde
kullanilmaktadir (Ding, 2011; Lawani, 1981).

Veri Toplanmasi

Calisma verilerinin toplanmast i¢in 10 Subat 2024 tarihinde Web of Science
veri tabani kullanilarak tarama gergeklestirilmistir. Taramada Web of Science’in
tercih edilmesinin sebebi atif bilgisi veren ve akademik camia tarafindan siklikla ve
ortak olarak kullanilan ve akademik atama ve yiikselme kriterlerinde kabul edilen
bir veri tabani olmasidir. Matematik ve yaraticilik tizerine yapilan ¢aligmalara ulas-
mak i¢in bu veri tabaninda “math*” ve “creativ*” kelimeleri ile arama yapilmustir.
Veriler toplanirken kullanilan arama parametreleri Sekil 1'de verilmistir.

TOPIC: ("math*" AND "creativ*")

Refined by: WEB OF SCIENCE CATEGORIES: (EDUCATION EDUCATIONAL RESEARCH )
AND DOCUMENT TYPES: ( ARTICLE OR REVIEW ) AND LANGUAGES: ( ENGLISH OR

TURKISH )

Timespan: All years. Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S,

BKCI-SSH, ESCI|

Sekil 1. Web of Science veri taban kelime tarama sorgusu

Anahtar kelimeler ile tarama yapildiktan sonra 18579 caligmaya ulasilmistir.
Veriler toplanirken tiim yillardaki durumun goriinebilmesi i¢in herhangi bir yil
sinirlamasina gidilmemistir. Ulagilan ¢aligmalar Tiirkce veya Ingilizce dillerinde
hazirlanmis olan makale veya sistematik tarama tiiriindeki egitim arastirmalar1
alani ile stnirlandirilmigtir. Siirlanmalar sonucunda 1012 ¢alismaya ulagilmistir.
Bu galismalar incelendiginde 94 makalenin matematik egitimi ve egitimdeki yara-
ticilik konularmin diginda oldugu belirlenmis ve analiz disinda birakilmistir. Bu
makaleler digarida birakildiginda 918 ¢alisma, aragtirmaya dahil edilmistir.
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Verilerin Analizi

Bu kapsamda, 918 yayina ait ayrintili bilgilere (yaym yili, yaym tiri, yayin
dili, baslik, yazar ad, yazar ilkesi, atif sayisi, ozet, anahtar kelimeler ve kaynak-
¢a) ulasilmistir. Caligmada 6ncelikle Web of Science veri tabaninda matematik ve
yaraticilik konu alanlarinda yayimlanan bilimsel aragtirmalarin yillara gore sayzs,
tiirleri, yayin dilleri ve atif analizlerine yonelik frekans degerleri tespit edilmistir.
Bunun ardindan veriler VOSviewer programina aktarilmistir. VOSviewer, ag veri-
lerine dayal: haritalar olusturmak, bu haritalar1 gorsellestirmek ve kesfetmek icin
gelistirilmis bir yazilim aracidir. (Van Eck & Waltman, 2013).

BULGULAR

Arastirma bulgular: sunulurken 6ncelikle matematik ve yaraticilik ile ilgili ya-
yimlanan ¢aligmalarin yayin sayilarinin yillara, yayinlarin tilkelere, atif sayilarinin
iilkelere, yayin sayilarinin {iniversite/enstitii kiinyelerine gore dagilimina yer ve-
rilmistir. Daha sonra matematik ve yaraticilik alaninda yapilan yayinlarin dergiler
bazinda dagilim, atiflarin {ilkelere gore dagilimi, en {iretken yazarlar, en ¢ok atif
verilen ¢alismalar, ¢alisma grubundaki ¢aligmalarin kaynakgalar1 incelendiginde
en ¢ok atif verilen ¢aligmalar, en sik kullanilan anahtar kelimeler sunulmustur. Ma-
tematik ve yaraticilik ile ilgili ilk yaymin 1960 yilinda yapildig1 gézlemlenmistir.
1960 ile 2023 yillar1 arasinda yayimlanmig 918 yaymin yillara gore dagilimi Sekil
2'de gosterilmistir.
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Sekil 2. Yillara gore yayin sayisi
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Sekil 2’ye gore matematik ve yaraticilik ile ilgili yayin sayisinin en fazla
oldugu y1l 93 yayn ile 2017 yilidir. 2012 yilindan itibaren yapilan yayin sayilari
onceki yillara gore genellikle artis géstermesine ragmen 2017 yilinda dramatik bir
diisiis oldugu goriilmektedir. Matematik ve yaraticilik alaninda yapilan yayimlarin
lilkelere gore yogunlugu Sekil 3’te, iilkelere gére yaym sayilari ise Tablo 1’de
verilmistir.

viewarfigy g e swegfen
ke a
“gerimany
* noway
gapor =
stherlands
peoplé§ir china ngia
capada australia greece
@
ssssss
er.wd
indonesia
f. VOSviewer L
2014 2015 2016 2017 2018

Sekil 3. Ulkelere gore yapilan yayinlarin yogunlugu

Tablo 1. Ulkelere Gore Yapilan Yayin Sayist

Sira Ulkeler Yayin Sayisi
1 Amerika Birlesik Devletleri 147
2 Ingiltere 29
3 Kanada 28
4 Avustralya 25
5 Israil 23

Ulkelere gore yapilan yaymn sayist ve yogunluklari incelenirken bir yayinm
birden fazla yazarli olmasi ve yazarlarin farkli tilkelerden olmasi duruma goz
Oniline alinarak hesaplamalar yapilmistir. Tablo 1 ve Sekil 3’e bakildiginda
matematik ve yaraticilik ile ilgili en fazla yaymin yapildig: ilkenin ABD (n =
147) oldugu goriilmektedir. ABD'yi sirasiyla Ingiltere (n = 29), Kanada (n = 28),
Avustralya (n = 25) ve Israil (n = 23) takip etmektedir. Matematik ve yaraticilik
ile ilgili yayinlarin tiniversitelere gore dagilimi Tablo 2'de, yayinlarin iiniversitelere
gore yogunlugu ise Sekil 4’te verilmistir.
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Tablo 2. Universitelere Gére Yapilan Yayin Sayist

Sira Universiteler Yayin Sayis1
1 University of Montana 11
2 Umed University 9
3 Vyatka State University 9
Kazan Volga Region Federal
4 University 5
5 University of Haifa 8
@nivioronto @ Colurdip univ P T —

He. vosviewer

2010 2012 2014 2016 2018

Sekil 4. Universitelere gire yapilan yaymlarin yogunlugu

Matematik ve yaraticilik ile ilgili yaymnlarin iiniversitelere gore dagilimi ince-
lendiginde ilk bes tiniversite sirasi ile University of Montana (n = 11), Ume& Uni-
versity (n = 9), Vyatka State University (n = 9), Kazan Volga Region Federal Uni-
versity (n = 8) ve University of Haifadir (n = 8). Matematik ve yaraticilik ile ilgili en
¢ok yayin yapilan dergiler Tablo 3’te verilmistir.

Tablo 3. En Cok Yayin Yapilan Dergilere Gore Yayin Sayis

Sira Dergiler Yayin Sayisi
1 Thinking Skills and Creativity 87
» Eurasia Journal of Mathematics Science and Techno- 75
logy Education
3 ZDM-Mathematics Education 70
4 Creativity and Technology in Mathematics Education 32
5 Educational Studies in Mathematics 19

https:/doi.org/10.7822/omuefd.1461606 d
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6 International Journal of Mathematical Education in 13
Science and Technology
7 International Journal of Science and Mathematics 12
Education
8 Creativity and Giftedness: Interdisciplinary Perspectives 1
From Mathematics And Beyond
9 International Journal of Instruction 9
10 Mathematical Problem Posing: From Research to 7

Effective Practice

Tablo 3’te matematik ve yaraticilik ile ilgili en ¢ok yayin yapan dergiler veril-
mistir. Bu dergiler sirasi ile Thinking Skills and Creativity (n = 87), Eurasia Jour-
nal of Mathematics Science and Technology Education (n = 75), ZDM-Mathematics
Education (n = 70), Creativity and Technology in Mathematics Education (n = 32),
Educational Studies in Mathematics (n = 19), International Journal of Mathematical
Education in Science and Technology (n = 13), International Journal of Science and
Mathematics Education (n = 12), Creativity and Giftedness: Interdisciplinary Perspe-
ctives From Mathematics And Beyond (n = 11), International Journal of Instruction (n
=9) ve Mathematical Problem Posing: From Research to Effective Practicedir (n = 7).

Matematik ve yaraticilik ile ilgili en ¢ok atif alan tilkelere gore atif sayilar: Tablo
4’te, en ¢ok atif alan tilkelerin yogunlugu ise Sekil 5’te verilmistir.

Tablo 4. Ulkelere Gore Atif Sayisi

Sira Ulkeler Atf Sayist
1 Amerika Birlesik Devletleri 1369
2 Ingiltere 446
3 Tayvan 350
4 Kanada 183
5 Avustralya 156

OMU EFD, 2024, Cilt 43, Say1 2, Sayfa 1467-1502
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Sekil 5. Ulkelere gire atiflarin yogunlugu
Tablo 5% bakildigin en ¢ok atif alan tilkelerin sirasiyla Amerika Birlesik Devlet-
leri (n = 1369), Ingiltere (n = 446), Tayvan (n = 350), Kanada (n = 183) ve Avust-
ralyadir (n = 156). Tablo 5’te en ¢ok atif alan dergiler verilmistir.

Tablo 5. En Cok Atif Alan Dergiler

Sira Dergiler Atif Sayisi
1 Journal for Research in Mathematics Education 497
2 Educational Studies in Mathematics 291
3 Thinking Skills and Creativity 216
4 Science Education 209
5 Journal of Computer Assisted Learning 169
6 Early Childhood Research Quarterly 141
7 Teaching and Teacher Education 124
8 ZDM-Mathematics Education 120
9 Eurasia Journal of Mathematics Science and Techno- 106

logy Education
10 British Journal of Educational Technology 105

https:/doi.org/10.7822/omuefd.1461606 d
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Tablo 5%e bakildiginda en ¢ok atif alan dergilerin sirasiyla Journal for Research in
Mathematics Education (n = 497), Educational Studies in Mathematics (n = 291),
Thinking Skills and Creativity (n = 216), Science Education (n = 209), Journal of
Computer Assisted Learning (n = 169), Early Childhood Research Quarterly (n =
141), Teaching and Teacher Education (n = 124), ZDM-Mathematics Education (n
=120), Eurasia Journal of Mathematics Science and Technology Education (n = 106)
ve British Journal of Educational Technologydir (n = 105). En ¢ok kullanilan anah-
tar kelimeler Tablo 6'da, anahtar kelimelerin yogunlugu ise Sekil 6da verilmistir.

Tablo 6. En Cok Kullanilan Anahtar Kelimeler

Sira Anahtar Kelimeler Frekans
1 Yaraticilik (Creativity) 81
2 Matematiksel Yaraticilik (Mathematical Creativity) 36
3 Matematik (Mathematics) 35
4 Matematik Egitimi (Mathematics Education) 21
5 Problem C6zme (Problem Solving) 17
6 STEM 13
7 Yaratic1 Diigtinme (Creative Thinking) 12
8 Teknoloji (Technology) 10
9 STEAM 10

10 Problem Kurma (Problem Posing) 9
giftedness . B i

currigulum
saence gducation

3d printing nature of science
. P lessomustudy
engineeringeducation ® hrafessiondisvelopment
steam motiyation preof
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I o g 3 ¢ @
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Sekil 6. En ¢ok kullanilan anahtar kelimelerin yogunlugu
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Tablo 6’ya bakildiginda en ¢ok kullanilan anahtar kelimelerin sirasiyla yaratici-
lik (creativity) (n = 81), matematiksel yaraticilik (mathematical creativity) (n = 36),
matematik (mathematics) (n = 35), matematik egitimi (mathematics education) (n
=21), problem ¢6zme (problem solving) (n = 17), STEM (n = 13), yaratic1 diisiin-
me (creative thinking) (n = 12), teknoloji (technology) (n = 10), STEAM (n = 10)
ve problem kurmadir (problem posing) (n = 9). Matematik ve yaraticilik {izerine
caligan en iiretken yazarlar ve yayin sayilar1 Tablo 7de verilmistir.

Tablo 7. En Uretken Yazarlar ve Yayin Sayilar:

Sira Yazar Adi Yayin Sayis1
1 Bharath Sriraman 23
2 Roza Leikin 12
3 Teresa Cremin 8
4 Johan Lithner 5
5 Florence Mihaela Singer 4
6 Michal Tabach 4
7 Paul P. M. Leseman 3
8 Ugur Sak 3
9 Cristian Voica 3

10 Pavel M. Gorev 3

Tablo 7’ye bakildiginda en tiretken yazarlarin sirasiyla Bharath Sriraman (n =
23), Roza Leikin (n = 12), Teresa Cremin (n = 8), Johan Lithner (n = 5), Floren-
ce Mihaela Singer (n = 4), Michal Tabach (n = 4), Paul P. M. Leseman (n = 3),
Ugur Sak (n = 3), Cristian Voica (n = 3) ve Pavel M. Gorevdir (n = 3). Matematik
ve yaraticilik ile ilgili en ¢ok yayin yapan aragtirmaci Bharath Sriraman, Ameri-
ka Birlesik Devletlerinde Montana Universitesi Matematik Bilimleri Boliimirnde
matematik profesorii olarak gorev yapmaktadir. Matematik bilimleri alaninda ¢ali-
san Dr. Sriraman, matematik ve yaraticilik ile ilgili yayinlari ile taninmaktadir. Dr.
Sriraman’t Dr. Roza Leikin takip etmektedir. israilde Haifa Universitesi Matematik
Egitimi Boliimi'nde profesor olarak gorev yapmakta olan Dr. Leikin matematiksel
yetenek, yaraticilik, matematiksel yaraticilik ve matematiksel iistiin zeka tizerine
caligmaktadir. Matematik ve yaraticilik ile ilgili en ¢ok atif alan yayinlar Tablo 8'de
verilmistir.
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Tablo 8. En Cok Atif Alan Yayinlar, Yazarlar: Atif Sayilar

Sira Yazar Adi Yayin Ad1 Auf
Sayis1
1 Kagan, 1992 Implications of Research on Teacher Belief 690
) Simon, 1995 Reconstructing Mathematlcs Peda.gogy From A 447
Constructivist Perspective
3 Sutherland vd., 2004 Transforming Teaching and Learning: Embedding 104

ICT Into Everyday Classroom Practices
Learning Through STEM-Rich Tinkering: Findings
4 Bevan vd., 2015 From a Jointly Negotiated Research Project Taken Up 94
in Practice

5 Wood & Ashfield, 2008 The Use of The Interactive Whiteboard For Creative
Teaching And Learning In Literacy And 79
Mathematics: A Case Study

6 Slot vd., 2015 Associations Between Structural Quality Aspects and
Process Quality in Dutch Early Childhood Education 78
And Care Settings
7 Yang & Chang, 2013 Empowering Students Through Digital Game
Authorship: Enhancing Concentration, Critical 76

Thinking, and Academic Achievement

8  Ginsburg & Golbeck, 2004  Thoughts on The Future of Research on Mathematics

and Science Learning and Education 63
9 Kwon vd., 2006 Cultivating Divergent Thinking in Mathematics 61
Through An Open-Ended Approach
10 Carr vd., 2012 Engineering in the K-12 STEM Standards of the 50 59

U.S. States: An Analysis of Presence and Extent

En ¢ok atif alan ilk 10 yaymn 1992 ile 2015 yillar1 arasinda yayimlanmistir. Bu
yayinlardan tek yazarli olanlarin sayisi ikiyken, diger sekiz yayin iki ve daha fazla
yazara sahiptir.

En ¢ok atif alan ¢aligma olan ‘Implications of Research on Teacher Belief” Ka-
gan tarafindan 1992'de yiritilmistiir. Bu ¢alisma, 6gretmen inanglariin tanimi-
ni1, 6gretim ve 6gretmen egitimi tizerindeki etkilerini ele almakta ve bu inanglarin
degisimi iizerine tartismaktadir. Ogretmenligin, yaratici bir siire¢ olarak ele alin-
mas1 gerektiginden ve 6gretmenlerin Kisisel inang sistemlerinin, sinif ortamindaki
belirsizliklerden dogan problem ¢6zme ¢abasiyla sekillendiginden bahsedilmekte-
dir. Ayrica, inanglarin sinif uygulamalarina dontistimiinii agiklayan mekanizmalar
ve O6gretmenlerin inanglarinin zaman i¢inde nasil degistigi gibi konulara da dikkat
¢ekilmektedir.

Simon (1995) tarafindan yapilan ¢alisma, matematik 6grenimi arastirmalarin-
da yapilandirmaci teorinin énemli bir yere sahip oldugunu ve matematik egitimi
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reformlarmin temelini olusturdugunu ortaya koymaktadir. Ancak, yapilandirma-
cilik, matematigin nasil 6gretilmesi gerektigine dair net bir yontem sunmadig; i¢in
bu teoriye dayali 6gretim modellerine ihtiya¢ duyulmaktadir. Calismada, yapilan-
dirmaci bir 6gretim siirecinde 6gretmen ve arastirmacinin teorik yaklagimlarinin
pedagojik etkilerinin incelendigi ve bu siirecte bir 6gretmen karar alma modeli
gelistirildigi agiklanmaktadir. Bu modelin merkezinde, 6gretmenin 6grencilerin
matematiksel diistincelerine duyarlilik gosterirken, ayni zamanda 6grenim hedef-
lerini gergeklestirme sorumlulugu yer almaktadir ve bu siireg, yaratici bir denge
kurmay1 gerektirmektedir.

Sutherland ve arkadaslar1 (2004) tarafindan yiiriitilen ilgili alismada ise, sos-
yo-kiiltiirel teoriye dayanarak, 6gretmenler ve aragtirmacilarin bilgi ve iletisim tek-
nolojilerini (BIT) giinlitk sinif uygulamalarina entegre etme yollarini gelistirme
stireci agiklanmaktadir. Ingilizce, tarih, cografya, matematik, yabanci diller, miizik
ve fen gibi ¢esitli derslerde 6gretim ve 6grenim siiregleri ele alinmistir. Caligmada,
ogrencilerin okul digindaki BIT kullaniminin sinif igi §grenime etkisi tartisilmakta
ve bireysel bilgi ile kurumsal bilgi arasindaki yaratici diisiitnmenin, sinifta BIT kul-
lanimiyla daha da arttig1 vurgulanmaktadir.

Bevan ve arkadaslar1 (2015) tarafindan yiiriitilen ilgili calismada, Maker fa-
aliyetlerinin sorgulayici 6grenme baglamindaki roliine ve 6zellikle yaratici, do-
gaclamaya dayali problem ¢ozmeyi vurgulayan “tinkering” yaklagimina odakla-
nilmaktadir. STEM odakli “tinkering” etkinlikleri, disiplinler arasi arastirmalar1
ve yaraticiig1 desteklemek icin tasarlanmistir. Aragtirma, miize ziyaretgileri icin
diizenlenen tinkering programlarindaki 6grenme boyutlarini belgelemekte ve bu
dogrultuda “Tinkering Ogrenme Boyutlar1 Cergevesi” ile bir video kiitiiphanesi
gelistirilmistir; her iki ara¢ da halka agik etkinliklerde ve mesleki gelisim ¢alisma-
larinda kullanilmaktadir.

Wood ve Ashfield (2008) tarafindan yiriitiilen ilgili caligmada, interaktif beyaz
tahtalarin okuma-yazma ve matematik derslerinde sinif genelinde 6gretimi nasil
destekleyip gelistirebilecegi incelenmektedir. Gozlemler, 6gretmenlerle yapilan
bireysel goriismeler ve grup tartismalari, bu teknolojinin daha yaratic1 bir 6gretim
yaklagimini nasil kolaylastirabilecegini ortaya koymaktadir. Veriler, bu teknoloji-
nin interaktivite, hiz, kapasite ve esneklik gibi 6zelliklerinin derslerin akisini ve
hizin1 artirdigini gostermektedir. Ancak, bu siirecte 6gretmenin mesleki bilgisi ve
becerisi, teknolojinin etkili bir sekilde kullanilarak 6grencilerin yaratici tepkilerini
gelistirmede kritik bir rol oynamaktadir.

Slot ve arkadaglar1 (2015) tarafindan ytritilen ilgili calisma, erken ¢ocukluk
egitiminde yapisal kalite ile siireg kalitesi arasindaki iliskiyi Hollandadaki orta dii-
zeyde diizenlenmis bir sistem baglaminda incelemistir. Arastirma, 6gretmen-co-
cuk etkilesimleri ve 6gretmenlerin gelistirdigi egitim etkinliklerini siire¢ kalitesini
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olgmek i¢in bir araya getirmistir. Sonuglar, Hollandada grup buytkligi ve ¢o-
cuk-6gretmen oraninin siireg kalitesi ile iliskili olmadigini gostermektedir. Ogret-
menlerin egitim diizeyi, duygusal siire¢ kalitesiyle zayif bir pozitif iliski gostermek-
tedir. Ancak, egitim programlarinin kullanimi ve profesyonel gelisim faaliyetleri
duygusal ve egitimsel siire¢ kalitesiyle en giiclii iligkiyi sergilemistir.

Yang ve Chang (2013) tarafindan yiiriitiilen ilgili ¢alismada, 6grencilerin
dijital oyun tasarlayarak konsantrasyon, elestirel diisinme becerileri ve akademik
basarilari tizerindeki etkisi incelenmigtir. Deneyde, biyoloji ve bilgisayar program-
lama derslerinin biitiinlestirildigi bir yaklasim uygulanmis ve oyun tasarlayan 6g-
renciler, Flash animasyon tasarlayanlarla karsilastirilmistir. Sonuglar, dijital oyun
tasariminin elestirel diisiinme ve yaratici diigiinme becerileri gibi iist diizey dii-
stinme becerileri ve akademik basarty1 6nemli 6l¢tide artirdiginy, ayrica igerik ve
beceri kaliciligini giiglendirdigini gostermektedir.

Ginsburg ve Golbeck (2004) tarafindan yuritiilen ilgili ¢calisma, erken dénem
matematik ve fen egitiminin gelecegi tizerine degerlendirmeler sunmaktadir. Co-
cuklarin beklenmedik yeteneklerini, bunun karmagikligini ve smirlarini incele-
menin yani sira, 6grenme ve 6gretmenin sosyo-duygusal baglamini arastirma-
nin 6nemini vurgulamaktadir. Diisiik sosyo-ekonomik seviyedeki ¢ocuklar, 6zel
gereksinime sahip ¢cocuklar ve farkl bir dilde egitim alan ¢ocuklar gibi ekstra des-
tege ihtiya¢ duyan 6grencilere daha ¢ok dikkat ¢ekilmesi gerektigi belirtilmistir.

Kwon ve arkadaslar1 (2006) tarafindan yiiriitiilen ilgili ¢alisma, acik uglu prob-
lemler temelinde matematikte farkli diigiinme becerilerini gelistirmeye yonelik
bir program olusturmayi ve etkisini incelemeyi amaglamistir. Arastirmaya Seulde
ortaokula devam eden 398 yedinci simif 6grencisi katilmigtir. On ve son testlerle
olgiilen sonuglar, uygulama grubundaki 6grencilerin akicilik, esneklik ve 6zgiinliik
gibi farkli diistinme bilesenlerinde kontrol grubundaki égrencilere gore daha iyi
performans gosterdigini ortaya koymustur. Gelistirilen programin, 6gretmenlerin
Ogrencilerinin yaratici diisiinme becerilerini gelistirmesi i¢in faydali bir kaynak
olabilecegi ortaya konmustur. Calismada onerilen agik uglu yaklasimlar, matema-
tiksel yaraticilig1 artirma potansiyelini kesfetmek i¢in bir alan sunmaktadir.

Carr ve arkadaslar1 (2012) tarafindan yiritilen ilgili ¢alisma, mithendislik
iceriklerinin ilkokul egitim standartlarindaki yerini inceleyerek, ulusal diizeyde
ortak mithendislik standartlarinin olusturulup olusturulamayacagini aragtirmistir.
Amerika Birlesik Devletlerindeki tiim eyaletlerde yapilan analiz, 41 eyaletin stan-
dartlarinda mithendislikle ilgili unsurlarin bulundugunu, ancak bunlarin genellik-
le fen bilimleri, teknoloji ve mesleki standartlarda yer aldigini ortaya koymustur.
Matematik standartlarinda mithendislik icerikleri nadiren goriilmistiir. Calisma,
mevcut standartlarda mithendislik becerileri ve bilgilerine dair biiytik fikirlerin bir
analizini sunmusg ve ulusal diizeyde standartlarin olusturulmast igin bir firsat ol-
dugunu vurgulamigtir.
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TARTISMA, SONUC VE ONERILER

Bu aragtirma kapsaminda matematik ve yaraticilik ile ilgili 918 akademik ¢a-
ligma bibliyometrik 6zellikleri agisindan analiz edilmistir. Matematik ve yaraticilik
ile ilgili makalelerin bibliyometrik yontemler agisindan incelendigi bu galismanin
bulgulari, alanin ayrintili 6zelliklerini vermekten ziyade biitiinsel bilgiye ulasmak
i¢in alanin genel 6zelliklerini gérmeyi amaglamaktadir. Elde edilen bulgularla ala-
na kusbakis1 bir bakis agis1 saglandig: diisiiniilmektedir.

Konu hakkinda ilk yaym 1960 yilinda yapilmistir. O giinden giintimiize kadar
yayin sayilarinda bir dalgalanma olmasina ragmen bir artis oldugu goriilmektedir.
[lk yayinin 1960 yilinda yayinlanmasinin sebebinin Guilford’un 1950de Amerikan
Psikoloji Derneginin (APA) kongresinde yaptig1 konusmas: olabilecegi diistiniil-
mektedir. Guilford konugmasinda yaraticilia odaklanilmasi gerektigini belirtmis,
bu konusma sonrasinda ise yaraticilik sosyal bilimlerde ve psikolojide daha deger
goriir ve tizerine ¢alisilir hale gelmistir (Kaufman, 2009).

En fazla yayin yapan ve atif alan iilke Amerika Birlesik Devletleridir (CABIM,
2016). Bu durum ABD’nin matematik ve yaraticilik ¢alisma alanlarinda agirligini
koydugunu gostermektedir. Amerika Birlesik Devletlerinin matematik ve yarati-
cilik ile ilgili caligmalarda 6n plana ¢ikmasinin birkag sebebi olabilir. Bunlar biri,
Amerika Birlesik Devletleri diinya genelinde Ar-Ge yatirimlarinda lider tilkeler-
den biridir. National Science Board (2020) verilerine gore, ABD, kiiresel Ar-Ge
harcamalarinin biiytik bir kismini gerceklestirmektedir. Matematik ve yaraticilik
gibi disiplinlerde yapilan yatirimlar, bu alanlarda daha fazla yayin ve ¢aligmala-
rin ortaya ¢ikmasina katki saglamaktadir. Bu sebeplerden biri ise, ABDnin K-12
egitim sisteminin, yaratici diisiinmeyi destekleyen bir yaklasimi benimsemesi-
dir (National Council of Teachers of Mathematics, 2000). Ornegin, matematik
Ogretiminde problem ¢6zme ve yaratic1 diisiinme becerilerine yapilan vurgu, bu
alanlardaki akademik iiretimi uzun vadede etkilemektedir. Ek olarak Ingilizcenin
bilim diinyasinin ortak dili haline gelmis olmas: da bu durumu agiklayan etmen-
lerden olabilir. Matematik ve yaraticilik alanindaki yayinlarin Ingilizce olmasi, bu
caligmalarin kiiresel 6lgekte daha fazla okunmasini ve atif almasini saglamaktadir
(Ammon, 2001).

Bunun yanu sira Tiirkiyede de bu konuda az sayida da olsa yayin yapildig1 go-
ritlmektedir. Celik ve arkadaslari (2024) 2017-2021 yillar1 arasinda iilkemizde
matematik egitimi alaninda yapilan tezleri inceledikleri ¢aligmalarinda, problem
¢dzme ve yaratici diisiinme gibi diisiinme becerilerini temel alan ¢alismalarin
azimsanmayacak sayida oldugunu ve bu alana ilginin artarak devam edecegini
belirtmislerdir.

https:/doi.org/10.7822/omuefd.1461606 d



PASPA  Matematik ve Yaraticilik: Bir Bibliyometrik Analiz

Matematik ve yaraticilik alaninda en iiretken yazarlar, en ¢ok yayin yapilan tini-
versitelerde bulunmaktadir. Bu {iniversitelerin en ¢ok yayin yapilan iiniversiteler
olmasinin sebebi, en iiretken yazarlarin bu tiniversitelerde gorev yapiyor olmalari
olabilir. Bu durumun daha derin incelenmesi ve a¢iklanmas i¢in gelecekte ¢alis-
malar yapilabilir. Alan1 yakindan takip etmek isteyen aragtirmaci ve 6grencilerin
matematik ve yaraticilik alanindaki en tiretken yazarlar: takip etmeleri onerilebilir.
Yine alani takip etmek isteyen veya uluslararas: yaymn yapmak isteyen arastirma-
cillarin Thinking Skills and Creativity ve ZDM-Mathematics Education dergilerini
takip etmeleri dnerilmektedir.

En ¢ok atif alan yayinlar, alanin temelini olusturan 6nemli yayinlardir. Mate-
matik ve yaraticilik ile ilgilenen aragtirmacilarin bu yayinlar: okumalari 6nerilmek-
tedir. Yapilan yayinlar incelendiginde pratige doniik ¢aligmalar olduklar1 goriil-
mektedir. Matematik ve yaraticilik alaninda teorik ve derleme ¢alismalari 6nemli
oldugu kadar, bireyler ile calisilan yaynlar da biiyiik 6neme sahiptir. Tiirkiyedeki
konu ile ilgili ¢alismalarin azlig i¢in ise bu alana daha gok 6nem verilmesi, alana
dair literatiiriin iyi incelenmesi, eksik kisimlarini tespit edilip ¢alismalar yapilmasi
onerilmektedir. Tirkiyedeki matematik 6gretim programlarinda, 6grencilerin ya-
ratict distinme ve problem ¢ozme becerilerinin gelistirilmesi hedeflense de (Milli
Egitim Bakanligi, 2018), matematik 6gretmenlerinin yaratici diigiinme becerileri-
ni ders planlarina yeterince yansitamadiklari ve yaratici diigiinmeyi yeterince des-
tekleyemedikleri gozlemlenmistir (Yaldiz, 2024). Tiirkiyedeki matematik 6gretim
programlari, yaratici diigiinme ve problem ¢ézme becerilerini gelistirmeyi hedefle-
se de, uygulamada bu hedeflerin ne dl¢tide gerceklestirildigi konusunda daha fazla
aragtirma ve degerlendirmeye ihtiya¢ vardir.

Anahtar kelime analizine gore yaraticilik, matematiksel yaraticilik, matematik
egitimi, problem ¢6zme ve STEM arastirmacilarin ilgisini cekmektedir. Arastirma-
cilar gelecekteki ¢alismalarda bu anahtar kelimeleri dikkate alarak yeni arastirma-
lar ortaya koyabilir. Bibliyometrik analiz ¢aligmalar tasarlanirken bibliyometrik
analiz ile birlikte literatiir taramas1 da yapildiginda konuyla ilgili daha detayl1 bil-
gilere ulasilabilir.

Hernandez-Torrano ve Ibrayevanin (2020) da belirttikleri gibi hi¢bir bibliyo-
metrik inceleme, alanin gelisiminin ve mevcut durumunun mitkemmel bir resmini
veremez. Arastirmanin tek bir veri tabanini taramasi, sadece derleme ve makaleleri
taramast gibi belirli sinirliliklar: vardir. Gelecekteki ¢alismalarda daha ¢ok sayida
veri tabani incelenerek, tiim yayin tiirleri arastirmaya dahil edilebilir. Ayn1 zaman-
da bibliyometrik analiz farkli programlar kullanilarak gerceklestirilebilir. Ancak
bu siirliliklara ragmen yapilan bu aragtirmanin, 1960-2023 yillar1 arasinda mate-
matik ve yaraticilik ile ilgili alanyazindaki durumu betimledigi i¢in 6nemli oldugu
distiniilmektedir.
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Bu ¢alismada sadece Tiirkce ve Ingilizce dillerinde yayinlanan yaynlar ince-
lenmistir, gelecekteki arastirmalar farkli dillerdeki (6rnegin Korece, Rus¢a, vb.)
aragtirmalar1 da dahil ederek yeni bir ¢aligma olusturulabilir. Ayn1 zamanda bibli-
yometrik analiz i¢in Vosviewer yazilimi disinda farklr gorseller ortaya koyan farkls
yazilimlar kullanilarak yiirtitiilebilir.
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Bu makale, Seyda Aydin Karacanin Mustafa Serdar Koksal danigmanliginda yii-
rittiigii doktora tezinden iiretilmistir.
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MATHEMATICS AND CREATIVITY: A BIBLIOMETRIC ANALYSIS

ABSTRACT

The research aims to make a bibliometric analysis of publications related to
mathematics and creativity. The publications on mathematics and creativity in-
dexed in the Web of Science database were analyzed using bibliometric metho-
ds with the VOSviewer program. Mathematics and creativity publications were
examined regarding authors, number of publications, authors' institutions, acti-
ve journals, countries where active research was conducted, citations received by
authors and institutions, sources, and keywords in publications. According to the
findings, 918 publications were made on mathematics and creativity in 1960-2023.
The institutions that contributed the most to the field of study are the University
of Montana and the University of Umea. The most active journals in the field are
Thinking Skills and Creativity and ZDM-Mathematics Education. It is thought that
researchers who work in mathematics and creativity can benefit from the results of
this research in order to obtain information about the field.

Keywords: Creativity, Mathematics, Mathematics Education, Bibliometric
Analysis.

% % 3%
MATEMATIK VE YARATICILIK: BiR BiBLIYOMETRIK ANALIZ
0z

Bu aragtirmada alanyazinda matematik ve yaraticilik tizerine yazilmig olan
akademik yayinlarin tilkelere, {iniversitelere, anahtar kelimelere ve yazarlara gore
dagilimlarini gérmek amaciyla bibliyometrik analiz yapilmistir. Arastirmanin ve-
rileri Web of Science veri tabaninda taranmakta olan matematik ve yaraticilik ile
ilgili akademik yayinlardan olugmaktadir. Ulagilan akademik yayinlar, on arastir-
ma sorusu c¢ercevesinde VOSviewer programi ile analiz edilmistir. Matematik ve
yaraticilik tizerine yazilmis olan yaymlar yayin yillari, yazarlari, yayin sayilari, ya-
zarlarin gorev yaptiklar: kurumlar, yaymlandiklar dergiler, yayinlarin ytritaldi-
g tilkeler, yazarlarinin ve kurumlarini aldiklar: atiflar, ¢alismalarin kaynaklar: ve
temel aldiklar1 anahtar kelimeler acisindan incelenmistir. incelemeler sonucunda
matematik ve yaraticilik ile ilgili 1960-2023 yillarinda 918 yayin yapildig1 sonucu-
na ulagilmigtir. Matematik ve yaraticilik alanlarina en gok katkiyt Montana Univer-
sitesi ve Umed Universitesi sunmustur. {lgili alanlardaki en ¢ok atif alan dergiler
ise “Thinking Skills and Creativity”, “Eurasia Journal of Mathematics Science and
Technology Education” ve “ZDM-Mathematics Education™dir. Bu ¢aligmanin so-
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nuglarinin, matematik ve yaraticilik alanlarinda arastirma yapacak olan arastirma-
cilarin, okuyucularin bilgi edinmelerine katki saglayacag: diisiiniilmektedir.

Anahtar Sozciikler: Yaraticilik, Matematik, Matematik Egitimi, Bibliyometrik
Analiz.

%

INTRODUCTION

Creativity, perceived as a divine power in ancient times, began to be perceived
as a characteristic of the individual under the influence of the Renaissance. This
ability, which was reduced from divinity to the individual (Runco, 2004; Sternberg
etal,, 2008), became a frequently discussed topic in education after the 1950s. After
Guilford, as president, explained in his speech at the American Psychological As-
sociation convention in 1950 that creativity should be focused on, creativity began
to be valued and studied more in social sciences and psychology (Kaufman, 2009).
Many definitions of creativity have been made since the early periods of history.
However, in the most general terms, it can be said that creativity is the process
of producing a new and appropriate product/idea to solve a problem (Plucker &
Beghetto, 2004; Plucker et al., 2004; Sak, 2014). There is no single definition of
creativity, and there are differences of opinion on some issues related to creativity.
One of the controversial issues in creativity is whether it is general creativity or cre-
ativity specific to a field. One of the important areas that can be mentioned in this
field-specific discussion is mathematics. Creative thinking in mathematics, referred
to as mathematical creativity or creativity in mathematics in the literature, has been
defined differently. When these definitions are combined, creativity in mathemati-
cs can be defined as analyzing problems or situations from different perspectives,
noticing similarities or differences between concepts that seem very different from
each other at first glance, examining and understanding known results in more
depth, solving problems with original, creative, practical, and appropriate met-
hods, discovering new mathematical concepts or methods, and noticing an idea
that is important for mathematics (Chamberlin & Moon, 2005; Haylock, 1987). It
is emphasized that problems that enable creativity in mathematics to emerge are
necessary and important for them to be open-ended, have more than one answer
or solution, contain new components, and be mathematically rich (Chamberlin &
Moon, 2005). Russian psychologist Krutetski stated that understanding the formal
structure of the problem, having more flexibility in mental processes, giving im-
portance to simplicity, plainness, and logic, and being able to think in reverse are
high-level thinking skills that will enable students to be creative in mathematics
(Akt. Ozyaprak, 2019). According to Runco and Nemiro (1994), creativity is a cha-
racteristic everyone has at a certain level. However, environmental factors such as
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educational environments and the family’s socioeconomic status can be effective in
the emergence and development of creativity. For whatever reason, measuring and
developing creativity in mathematics is very important.

When looking at the bibliometric analysis studies conducted, it was observed
that there were studies conducted by Long et al. (2014) between 1965 and 2012
to determine the research productivity and performance of creativity studies in
the field of creativity and that Hernandez-Torrano and Ibraveva (2020) had si-
milar studies conducted between 1975 and 2019 to examine creativity research in
education. For mathematics education, the studies conducted by Jiménez-Fanjul
et al. (2013) in which they conducted bibliometric analysis to examine mathema-
tics education studies in the SSCI, and the study conducted by Ozkaya (2018) in
which they conducted bibliometric analysis to examine studies conducted in the
field of mathematics education between 1980 and 2018 stand out. When looking
at the bibliometric studies, it was observed that there were studies in which se-
parate analyses were made specifically on creativity and mathematics education.
However, no studies addressed both mathematics and creativity. Based on this, it
is thought that this study will be important for researchers and students who will
work in mathematical creativity to get to know the field and to determine impor-
tant journals, authors, and institutions. The purpose of this study is to summarize
the studies related to mathematics and creativity.

The following questions were sought regarding publications on mathematics
and creativity:

« What is the distribution of publications by year?

o What is the distribution of publications by country?

« What is the distribution of publications by university?
« What is the distribution of publications by journals?

» What is the distribution of citations by country?

» What is the distribution of citations by journals?

« What are the most frequently used keywords?

» Who are the most productive authors?

» What are the most cited publications in the subject area?
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METHOD

This part of the study includes the research design, data collection process, and
analysis.

Research Model

The studies covered in this descriptive study were examined using bibliometric
analysis. Descriptive studies aim to determine and explain existing and experien-
ced situations (Karasar, 2009). This study’s studies on mathematics and creativity
were determined, analyzed, and interpreted. Bibliometric methods are used to
examine existing studies in the literature in terms of their different characteristics
using statistical methods (Ding, 2011; Lawani, 1981).

Data Collection

A search was conducted using the Web of Science database on February 10,
2024, to collect the study data. Web of Science was preferred in the search because
it is a database that provides citation information, is frequently and commonly
used by the academic community, and is accepted in academic appointment and
promotion criteria. In order to reach studies on mathematics and creativity, a se-
arch was done in this database with the words “math*” and “creativ*”. The search
parameters used while collecting the data are given in Figure 1.

TOPIC: ("math*" AND "creativ*")

Refined by: WEB OF SCIENCE CATEGORIES: ( EDUCATION EDUCATIONAL RESEARCH )
AND DOCUMENT TYPES: ( ARTICLE OR REVIEW ) AND LANGUAGES: ( ENGLISH OR

TURKISH )

Timespan: All years. Indexes: SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, BKCI-S,

BKCI-SSH, ESCL|

Figure 1. Web of Science database keyword search query

After scanning with keywords, 18579 studies were reached. No year limitation
was applied to ensure that the situation in all years was visible while collecting data.
The studies were limited to articles prepared in Turkish or English or educational
research in the systematic review type. As a result of the limitations, 1012 studies
were reached. When these studies were examined, it was determined that 94 artic-
les were outside the subjects of mathematics education and creativity in education
and were excluded from the analysis. When these articles were excluded, 918 stu-
dies were included in the research.
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Data Analysis

In this context, detailed information (publication year, publication type, publi-
cation language, title, author name, author country, number of citations, abstract,
keywords, and bibliography) of 918 publications was obtained. The study deter-
mined the number of scientific research published in mathematics and creativity
in the Web of Science database, their types, publication languages , and frequency
values for citation analyses. After this, the data were transferred to the VOSviewer
program. VOSviewer is a software tool developed to create maps based on network
data and visualize and explore these maps (Van Eck & Waltman, 2013).

FINDINGS

While presenting the research findings, the distribution of the publication
numbers of the studies published on mathematics and creativity by years, the
publications by countries, the citation numbers by countries, and the publicati-
on numbers by university/institute identities are given. Then, the distribution of
the publications made in the field of mathematics and creativity by journals, the
distribution of citations by countries, the most productive authors, the most ci-
ted studies, the most cited studies when the bibliographies of the studies in the
study group are examined, and the most frequently used keywords are presented.
It was observed that the first publication on mathematics and creativity was made
in 1960. The distribution of 918 publications published between 1960 and 2023 by
year is shown in Figure 2.
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Figure 2. Distribution of the number of publications by year
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According to Figure 2, the year with the highest number of publications on
mathematics and creativity was 2017, with 93 publications. Although the num-
ber of publications made since 2012 has generally increased compared to previous
years, a dramatic decrease was observed in 2017. The density of publications in
mathematics and creativity by country is given in Figure 3, and the number of
publications by country is given in Table 1.
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Figure 3. The density of publications by country

Table 1. Number of Publications by Country

No Countries Number of Publications
1 United States 147
2 England 29
3 Canada 28
4 Australia 25
5 Israel 23

When examining the number and density of publications by country, calcula-
tions were made considering the situation where a publication has more than one
author and the authors are from different countries. Table 1 and Figure 3 show
that the USA has the most publications on mathematics and creativity (n = 147).
The USA is followed by the UK (n = 29), Canada (n = 28), Australia (n = 25) and
Israel (n = 23). The distribution of publications on mathematics and creativity by
university is given in Table 2, and the density of publications by university is given
in Figure 4.
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Table 2. Number of Publications by University

No Universities Number of Publications
1 University of Montana 11
2 Umeé University 9
3 Vyatka State University 9
4 Kazan Volga Region Federal University 8
5 University of Haifa 8
@ivBiontc S oI univ rutgers QS U @ urigEslogne

Fe, vosviewer
Figure 4. Density of publications by university

When the university examines the distribution of publications on mathematics
and creativity, the first five universities are the University of Montana (n = 11),
Umea University (n = 9), Vyatka State University (n = 9), Kazan Volga Region
Federal University (n = 8), and the University of Haifa (n = 8). Table 3 gives the
journals with the most publications on mathematics and creativity.

Table 3. Number of Publications According to the Most Published Journals

No Journals Nun.lbef of
Publications
1 Thinking Skills and Creativity 87
2 Eurasia Journal of Mathematics Science and Technology Education 75
3 ZDM-Mathematics Education 70
4 Creativity and Technology in Mathematics Education 32
5 Educational Studies in Mathematics 19
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6 International Journal of Mathematical Education in Science and 13
Technology

7 International Journal of Science and Mathematics Education 12
8 Creativity and Giftedness: Interdisciplinary Perspectives From

. 11

Mathematics And Beyond

9 International Journal of Instruction 9
10 Mathematical Problem Posing: From Research to Effective Practice 7

Table 3 shows the journals with the most publications on mathematics and cre-
ativity. These journals are Thinking Skills and Creativity (n = 87), Eurasia Journal
of Mathematics Science and Technology Education (n = 75), ZDM-Mathematics
Education (n = 70), Creativity and Technology in Mathematics Education (n = 32),
Educational Studies in Mathematics (n = 19), International Journal of Mathemati-
cal Education in Science and Technology (n = 13), International Journal of Science
and Mathematics Education (n = 12), Creativity and Giftedness: Interdisciplinary
Perspectives From Mathematics And Beyond (n = 11), International Journal of
Instruction (n = 9) and Mathematical Problem Posing: From Research to Effective
Practice (n = 7). The number of citations by country with the most citations on
mathematics and creativity is given in Table 4, and the density of the countries with
the most citations is given in Figure 5.

Table 4. Number of Citations by Country

No Countries Number of Citations
1 United States 1369
2 England 446
3 Taiwan 350
4 Canada 183
5 Australia 156
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Figure 5. Density of citations by country

Table 5 shows the most cited countries as the United States (n = 1369), the
United Kingdom (n = 446), Taiwan (n = 350), Canada (n = 183), and Australia (n
=156). It also gives the most cited journals.

Table 5. Most Cited Journals

No Journals Number of Citations
1 Journal for Research in Mathematics Education 497
2 Educational Studies in Mathematics 291
3 Thinking Skills and Creativity 216
4 Science Education 209
5 Journal of Computer Assisted Learning 169
6 Early Childhood Research Quarterly 141
7 Teaching and Teacher Education 124
8 ZDM-Mathematics Education 120
9 Eurasia Journal of Mathematics Science and Technology 106

Education
10 British Journal of Educational Technology 105
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Looking at Table 5, the most cited journals are Journal for Research in Mathe-
matics Education (n = 497), Educational Studies in Mathematics (n = 291), Thin-
king Skills and Creativity (n = 216), Science Education (n = 209), Journal of Com-
puter Assisted Learning (n = 169), Early Childhood Research Quarterly (n = 141),
Teaching and Teacher Education (n = 124), ZDM-Mathematics Education (n =
120), Eurasia Journal of Mathematics Science and Technology Education (n = 106)
and British Journal of Educational Technology (n = 105). The most used keywords
are given in Table 6, and the density of keywords is given in Figure 6.

Table 6. Most Used Keywords

No Keywords Frequency
1 Creativity 81
2 Mathematical Creativity 36
3 Mathematics 35
4 Mathematics Education 21
5 Problem Solving 17
6 STEM 13
7 Creative Thinking 12
8 Technology 10
9 STEAM 10
10 Problem Posing 9
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Figure 6. Density of most used keywords
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When Table 6 is examined, the most frequently used keywords are creativity
(n = 81), mathematical creativity (n = 36), mathematics (n = 35), mathematics
education (n = 21), problem solving (n = 17), STEM (n = 13), creative thinking (n
=12), technology (n = 10), STEAM (n = 10) and problem posing (n = 9). The most
productive authors working on mathematics and creativity and their publication
numbers are given in Table 7.

Table 7. Most Prolific Authors and Number of Publications

No Authors Number of Publications
1 Bharath Sriraman 23
2 Roza Leikin 12
3 Teresa Cremin 8
4 Johan Lithner 5
5 Florence Mihaela Singer 4
6 Michal Tabach 4
7 Paul P. M. Leseman 3
8 Ugur Sak 3
9 Cristian Voica 3
10 Pavel M. Gorev 3

Looking at Table 7, the most productive authors are Bharath Sriraman (n = 23),
Roza Leikin (n = 12), Teresa Cremin (n = 8), Johan Lithner (n = 5), Florence Miha-
ela Singer (n = 4), Michal Tabach (n = 4), Paul P. M. Leseman (n = 3), Ugur Sak (n
= 3), Cristian Voica (n = 3), and Pavel M. Gorev (n = 3), respectively. Bharath Sri-
raman, the researcher who has published the most on mathematics and creativity,
is a professor of mathematics at the Department of Mathematical Sciences at the
University of Montana in the United States. Dr. Sriraman, who works in the field
of mathematical sciences, is known for his publications on mathematics and crea-
tivity. Dr. Roza Leikin follows Dr. Sriraman. Dr. Leikin, a professor at the Depart-
ment of Mathematics Education at the University of Haifa in Israel, studies mat-
hematical ability, creativity, mathematical creativity, and mathematical giftedness.
The most cited publications on mathematics and creativity are given in Table 8.
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Table 8. Most Cited Publications, Authors, Number of Citations

Authors

Publications

Number of
Citations

10

Kagan, 1992

Simon, 1995

Sutherland vd., 2004

Bevan vd., 2015

Wood & Ashfield, 2008

Slot vd., 2015

Yang & Chang, 2013

Ginsburg & Golbeck,
2004

Kwon vd., 2006

Carr vd., 2012

Implications of Research on Teacher Belief

Reconstructing Mathematics Pedagogy
From A Constructivist Perspective

Transforming Teaching and Learning:
Embedding ICT Into Everyday Classroom
Practices

Learning Through STEM-Rich Tinkering:
Findings From a Jointly Negotiated Research
Project Taken Up in Practice

The Use of The Interactive Whiteboard For
Creative Teaching And Learning In Literacy
And Mathematics: A Case Study

Associations Between Structural Quality
Aspects and Process Quality in Dutch Early
Childhood Education And Care Settings

Empowering Students Through Digital

Game Authorship: Enhancing Concent-

ration, Critical Thinking, and Academic
Achievement

Thoughts on The Future of Research on
Mathematics and Science Learning and
Education

Cultivating Divergent Thinking in Mathema-
tics Through An Open-Ended Approach

Engineering in the K-12 STEM Standards of
the 50 U.S. States: An Analysis of Presence
and Extent

690

447

104

94

79

78

76

63

61

59

The top 10 most cited publications were published between 1992 and 2015. The
number of single-authored publications among these publications was two, while

the other eight publications had two or more authors.

The most cited study, Implications of Research on Teacher Belief’, was condu-
cted by Kagan in 1992. This study examines the definition of teacher beliefs and
their effects on teaching and teacher education and discusses the changes in these
beliefs. It is mentioned that teaching should be considered a creative process and

that teachers” personal belief systems are shaped by problem-solving efforts ari-

sing from classroom uncertainty. In addition, attention is drawn to issues such as

the mechanisms that explain the transformation of beliefs into classroom practices
and how teachers’ beliefs change over time.
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The study conducted by Simon (1995) reveals that constructivist theory has an
important place in mathematics learning research and forms the basis of mathe-
matics education reforms. However, since constructivism does not provide a clear
method for teaching mathematics, teaching models based on this theory are nee-
ded. The study explains that the pedagogical effects of the theoretical approaches
of the teacher and the researcher in a constructivist teaching process are examined,
and a teacher decision-making model is developed for this process. At the center
of this model is the teacher’s responsibility to demonstrate sensitivity to students’
mathematical thinking while also achieving learning goals, and this process requi-
res establishing a creative balance.

The related study conducted by Sutherland et al. (2004) explains the process of
developing ways for teachers and researchers to integrate information and commu-
nication technologies (ICT) into daily classroom practices based on socio-cultural
theory. Teaching and learning processes in various courses such as English, history,
geography, mathematics, foreign languages, music, and science are discussed. In
the study, the effect of students’ use of ICT outside the school on in-class learning
is discussed, and it is emphasized that creative thinking between individual know-
ledge and institutional knowledge increases with the use of ICT in the classroom.

A related study by Bevan et al. (2015) focuses on Maker activities’ role in inqu-
iry learning and the “tinkering” approach, which emphasizes creative, improvisati-
onal problem solving. STEM-focused “tinkering” activities are designed to support
interdisciplinary research and creativity. The study documents the learning dimen-
sions in tinkering programs organized for museum visitors, and a video library has
been developed with the “Tinkering Learning Dimensions Framework”; both tools
are used in public events and professional development activities.

A related study by Wood and Ashfield (2008) examines how interactive white-
boards can support and enhance classroom-wide instruction in literacy and mat-
hematics courses. Observations, individual interviews with teachers, and group
discussions reveal how this technology can facilitate a more creative teaching
approach. The data show that this technology’s interactivity, speed, capacity, and
flexibility increase the flow and pace of lessons. However, in this process, the tea-
cher’s professional knowledge and skills play a critical role in developing students’
creative responses through the effective use of technology.

A related study by Slot et al. (2015) examined the relationship between struc-
tural quality and process quality in early childhood education in the context of a
moderately organized system in the Netherlands. The study combined teacher-c-
hild interactions and teacher-developed educational activities to measure process
quality. The results show that group size and child-teacher ratio are not associated
with process quality in the Netherlands. Teachers’ level of education shows a weak
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positive relationship with emotional process quality. However, educational prog-
rams and professional development activities strongly correlate with the emotional
and educational process quality.

A related study conducted by Yang and Chang (2013) examined the effect of
students’ digital game design on concentration, critical thinking skills, and acade-
mic achievement. The experiment used an approach that integrated biology and
computer programming courses and compared students who designed games with
those who designed Flash animations. The results show that digital game design
significantly increases higher-order thinking skills, such as critical and creative
thinking skills, and academic achievement, as well as strengthening content and
skill retention.

The related study conducted by Ginsburg and Golbeck (2004) provides assess-
ments of the future of early mathematics and science education. It emphasizes the
importance of examining children’s unexpected abilities, complexity, and limitati-
ons and investigating the socio-emotional context of learning and teaching. It has
been stated that more attention should be paid to students who need extra support,
such as children from low socio-economic status, children with special needs, and
children receiving education in a different language.

The related study by Kwon et al. (2006) aimed to create a program to develop
divergent thinking skills in mathematics based on open-ended problems and exa-
mine its effect. 398 seventh-grade middle school students in Seoul participated in
the study. The results measured by pre-and post-tests revealed that the students in
the intervention group performed better than those in the control group in diver-
gent thinking components such as fluency, flexibility, and originality. It has been
revealed that the developed program can be a useful resource for teachers to deve-
lop their students’ creative thinking skills. The open-ended approaches proposed
in the study offer an avenue to explore the potential for increasing mathematical
creativity.

A related study by Carr et al. (2012) examined the place of engineering content
in elementary school education standards. It investigated whether common engi-
neering standards could be created at the national level. The analysis, conducted
across all states in the United States, revealed that 41 states had engineering-rela-
ted elements in their standards. However, these were mostly included in science,
technology, and occupational standards. Engineering content was rarely seen in
mathematics standards. The study analyzed the big ideas about engineering skills
and knowledge in existing standards and highlighted an opportunity for national
standards.
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DISCUSSION, CONCLUSION AND RECOMMENDATIONS

Within the scope of this research, 918 academic studies on mathematics and
creativity were analyzed in terms of their bibliometric properties. The findings of
this study, in which articles on mathematics and creativity were examined using
bibliometric methods, aim to see the general characteristics of the field in order
to reach holistic information rather than providing detailed characteristics of the
field. It is thought that the findings provided an overview of mathematics and cre-
ativity.

The first publication on the subject was made in 1960. Although there has been
a fluctuation in the number of publications since then, an increase is observed. It
is thought that the reason for the first publication being published in 1960 may
be Guilford’s speech at the American Psychological Association (APA) congress
in 1950. In his speech, Guilford stated that creativity should be focused on, and
after this speech, creativity became more valued and studied in social sciences and
psychology (Kaufman, 2009).

The country with the highest number of publications and citations is the United
States of America (CABIM, 2016). This shows that the United States is dominating
in the fields of mathematics and creativity. There may be several reasons why the
United States stands out in mathematics and creativity studies. For one, the United
States is one of the leading countries in R&D investments worldwide. According
to the National Science Board (2020), the United States accounts for a large share
of global R&D expenditures. Investments in mathematics and creativity contribute
to more publications and studies in these fields. One of the reasons for this is that
the K-12 education system in the US adopts an approach that supports creative
thinking (National Council of Teachers of Mathematics, 2000). For example, the
emphasis on problem solving and creative thinking skills in mathematics teaching
has a long-term impact on academic production in these areas. In addition, the
fact that English has become the lingua franca of the scientific world may be one of
the factors explaining this situation. Mathematics and creativity publications are in
English, making these studies more widely read and cited globally (Ammon, 2001).

The most productive writers in mathematics and creativity are located in the
universities with the most publications. These universities may have the highest
number of publications because the most prolific authors work there. Future stu-
dies can be conducted to analyze this situation further and explain it. Researchers
and students who want to follow the field closely should follow the most producti-
ve writers in mathematics and creativity. Again, researchers who want to follow the
field or who want to publish internationally should follow the journals Thinking
Skills and Creativity and ZDM-Mathematics Education.
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The most cited publications are important publications that form the basis of
the field. It is reccommended that researchers interested in mathematics and crea-
tivity read these publications. When the publications are examined, it is seen that
they are practical studies. While theoretical and compilation studies in mathemati-
cs and creativity are important, publications working with individuals are also very
important. Due to the scarcity of studies on the subject in Turkey, it is recommen-
ded that more importance be given to this field, the literature on the field should be
examined well, and studies should be conducted by identifying the missing parts.
Although the mathematics curricula in Turkey aim to develop students’ creative
thinking and problem solving skills (Ministry of National Education, 2018), it has
been observed that mathematics teachers do not reflect creative thinking skills
sufficiently in their lesson plans and cannot support creative thinking sufficiently
(Yaldiz, 2024). Although mathematics curricula in Turkey aim to develop creative
thinking and problem solving skills, there is a need for further research and evalu-
ation on the extent to which these goals are realized in practice.

According to the keyword analysis, creativity, mathematical creativity, mathe-
matics education, problem solving, and STEM attracts the attention of researchers.
By considering these keywords in future studies, researchers can present new rese-
arch. When designing bibliometric analysis studies, more detailed information can
be obtained when the literature review is done with bibliometric analysis.

As Hernandez-Torrano and Ibrayeva (2020) also stated, no bibliometric study
can provide a perfect picture of the development and current status of the field. The
study has limitations, such as scanning a single database and scanning only reviews
and articles. In future studies, more databases can be examined and all publication
types can be included in the study. At the same time, bibliometric analysis can
be performed using different programs. However, this study is important despite
these limitations because it describes the situation in the literature on mathematics
and creativity between 1960 and 2023.

In this study, only publications published in Turkish and English were examined.
Future studies can create new studies by including studies in different languages
(e.g., Korean, Russian, etc.). At the same time, different software that produces dif-
ferent visuals can be used for bibliometric analysis other than Vosviewer software.
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