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Abstract

The present study aimed to determine the effectiveness of a creative thinking-based
curriculum in mathematics on academic achievement and mathematical creativity
among sixth-grade elementary students. This quasi-experimental research employed
a pretest-posttest design with a control group. The statistical population consisted of
all sixth-grade students in Tabriz during the 2024-2025 academic year. From this
population, 60 students were selected via multi-stage cluster sampling and randomly
assigned to experimental and control groups (30 students each). Research
instruments included a teacher-made academic achievement test and a researcher-
developed mathematical creativity test based on the instrument by Kattou et al. Data
analysis was performed using descriptive statistics and inferential statistics
(univariate and multivariate analysis of covariance) in SPSS 25 software. Findings
revealed that the creative thinking-based mathematics curriculum significantly
enhanced academic achievement (p=0.001, 1?>=0.887) and improved all three
components of mathematical creativity: fluency (p=0.001, 1>=0.335), flexibility
(p=0.001, n?=0.566), and originality (p=0.001, n?=0.35.) , with all results showing
high statistical significance. Thus, utilizing creative thinking-based curricula in
mathematics can increase students' academic achievement and mathematical
creativity.
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Table 1
Summary of the Creative Thinking-Based Educational Package for Sixth-Grade Elementary Mathematics
Sbusy (4a) o g9 ol
Description Time Topic Meetings
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In this session, the mathematics creativity test and academic
achievement test were administered to both the control and
experimental groups.
33l ela Sig o) sl (b, M S5 publio cuds oyl ) Y. 2 EM S pgd
A5 03l gl ialesl 09,5 lseel il 4 o (slad )l 4 5 30 bl Second
In this session, the concepts of creative mathematical Creative
thinking, its dimensions, characteristics of creative thinking in
individuals, and its applications were taught to the mathematics
experimental group of students.
9 os slacyld plosl b ialosl 09,5 ljgel il cuds ol ) Y. o) pows
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In this session, the experimental group of students engaged Symmetry
in hands-on and collaborative activities—such as exploring (Central
symmetry in nature, geometric shapes, and letters, using symmetry, Axial
transparent paper, and creating artistic works—to creatively symmetry, Line
learn about axial symmetry, central symmetry, and lines of of symmetry)
symmetry.
9 GBS clacled ‘quo)l 09,5 Q\)}Jui‘.jl.\ Sy auds opl yo Y. b )d )& oyle>
Lo g Canb 0 oplite bl I e ol ygomonjg sy (Jos 30 90059y SY) Fourth
Sy R ol syt BT BB )8 sla Sy Jibos (S5 P
23 )l 8 porde Jo ook sy (b Symmetry in
- - - : nature, daily
In this session, the experimental group of students -
- - > . : o life, and art
participated in creative and practical project-based activities,
including photographing symmetrical objects in nature and
their environment, analyzing symmetry features, creating
symmetrical artworks with colored paper, and designing
math challenges around the concept of symmetry.
@B claclad &b 3l dgLo)l os)f O‘)'%Iu:‘jl" > L')g_l 3 Yo Slaise sl ygoo P o0
30 Fifth

) 9 (295 Sl ool plid oaalio iile Lol g los
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S sl @5‘9 SN “j sboy)ls

In this session, the students in the experimental group were
introduced to the basic concepts of coordinate axes and their
real-world applications through creative, hands-on, and
interactive activities such as watching an educational video,
participating in group games, and drawing coordinate axes
in the classroom.

2ol sl

Bly sl
Coordinate Axes
and Their Real-

World
Applications
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In this session, the experimental group of students learned xS 5
about coordinate axes and their applications in analyzing Coor d'i‘naie Axes
and prioritizing problems through practical and creative and Their
group activities. AT
Applications in
Problem-
Solving and
Decision-
making
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In this session, students in the experimental group learned - Discovering
through collaborative and exploratory activities - the geometric and
applications of coordinate axes in drawing geometric computational
shapes, analyzing point relationships, and calculating area, relationships
all in a creative, hands-on, and interactive manner. through
coordinate axes
azs €y (g3l 5 (L) CBMS gal sl pl ¥ opilom ulpl e
5 1l islail g U8 05,5 53 008 (gjluoylusos 40 Run the posttest Eighth

In this session, the matched Mathematics Creativity Test
and Academic Achievement Test were conducted in both
the control and experimental groups.
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Table 3

The results of the covariance test of the difference between the two control and experimental groups in the
academic achievement variable

1- Levene's test
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Results of Multivariate Analysis of Covariance (MANCOVA) for Differences Between Control and Experimental
Groups in Mathematical Creativity Components
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Table 6
Adjusted means of the components of mathematical creativity in the post-test by group (experimental and control)

10)d A0 el alolé o (olas ke 05,5 VO PRVESSS
95% confidence interval Std. Error Mean Group Dependent Variable
PR EES sl >
Upper Bound Lower Bound
0.585 0.531 0.014 .5580 sl )
Experimental Oseiloms o
0.482 0.428 0.014 0.455 Jyus Post-test Fluency
Control
0.607 0.568 0.010 0.588 Oinles] ) o
Experimental Gsoilom s piyblas]
0.486 0.446 0.010 0.466 Jys Post-test Flexibility
Control
0.528 0.469 0.015 0.498 Uil )
Experimental Oeilom cdlal
0.412 0.353 0.015 0.382 Jzs Post-test Originality
Control

O 4 w3 e L 0 Jgix )3 opseslibe 1Ol L eilm (o295 o 3l sl

ol glis ol 5 (g plyllan ( Jlus sloailie ) JyuS g (talejl 05 93 (slapSils
S e ol £ Jgie 3 55 g Ghlojl sleog)S ond L slapSile )y 2 352
o8 (2L CBMS e (gadlhe dw 2 ) (Il Cage (WBb) G SE p Sie (g pdaeliy
o p 23l G B e sy 5B i o amd g0 U5 Bl iyl

1E



IF0-1 5. oo ) Eo¥ Olimo) FA bl VY Jlu Sl 9 Ghigel sole 4 pii

ol 015 inlof] 095 ligel Ll 1 by S Ll Coga by G KBy iiue

(5 35 oS 9 Ly
9 s Syl W Sy e owpaeln G S oy p pSl Glagl Ban
390 b 93 Loy nl 3 g2 bl 090 widd il (L) 30 > iRl > (L B
e C ey 3 (23l o) 0 GIS S 1 e (a1l )le &S CES JE g0l
D) Cuto pil by CudME ol uyd )0 B K& Sie (awpddelp g )b cute WU
2by 0993 3 B SE 2 Ge (a0l 55X gl 4ol (i ol iaggy ol 4l
OhlSen 5 Sippy hash @ls b bl ol Dsde ligel B (e ity (1B o
O 5 52l F-10) oen 5 55 (Y1) sl 3 05 (- A) e (53 3 (o o1
Sl B sl g B b gl bl guan (Y- ))) Soo g 5lae 5 (YY) Wl (¥4)0)
Sl 53l 53 i G 52l B (Y1) (S 5 ol ol) 5 05 (5S35
SoS Olasly 53 ligel il 5,Sles 3900 4 WSl g0 3yl 28T cudMs 2 oS ola jbigel a8
dul g Uidgs SVl ik 4 oleel (il B985 b Sl s8]y aile Bjgel (cla g, )l
o o 1y GBI 3,8 1S5 b 1S (SaS 0l il &y Mg o cppito om,S)S (sl aolbin i
CBYS (VoYY O S g 5] 113 1) |y 365 Altawo L (slacslae 5 S 0 p03 odl) lowo
S 4y g Ly w0k 3l Blus o 5l 515 &S amd o |y ol lisel 2l 4 3L,
SoyinS g 58 Al ng8 LB il g 4y padlie Cpo s Slbls,l sl g alygle sla ol
5 eolatwl b1y ol dliue S5 a55%s 45 5,50 b ol Sae ool Ll o o Jlie lgieds i
Cond & Slusby e S b aS S8 o)l 4 Kl e M S&5 gg oyl il sloxs] Plus
3,509y cpl S Cogh S5 calise (cladie) 1 1) 393 Aliue o slacsloe Cpmismed g gl
4 o8l (S5 L by 5 boline gloged 4y ) 355 by (13l b ST S8 0] St 4 il o
> &8 5 Pl 1)) 5o bo 5l 6L1,S a8l (ool y Gojgal yo CaBUS (YHVY cyguig) g 1y5l) 8, 1S
1y 395 sla Jooly b amd oo ojla] 00l L2l 4 pol (ol 3gud s (32945 cliinds pSon o ol iz

1- Khoiroh et al .



OLSeon 9 (§3 9050 e W) Wb S S

ey @cusdse 1L ploee bl Cond (b malie I g Gme Sy 4 Gk ol il 9wl
i byl (o3l melis b S Jo ) Pluo i S8 it ooy b a8 sl j0l st
ol e Jo (SIS 5 (ooulaBngs o)k IS sbul (29,5 laclee g a8
Ul i )3 555 0 0dae |y 055 (653 Culgtus 5 LS o iy e 4y Sloel gl Sl
3,5dee aSl 339 b (VoYY () an g SSB) WS o by il oljgel jiils ol Aliue o
ibio SE o5 oS o)l )15 San S 80 cov ity ol Bl Jo 3 olisel il 2L,
Sglite g > slrok] g5 & Sy SE Lol el s g pasuiie slagusly (8L 2 S yeta
S8l ol > sl (Son Jooly (i & placadse )3 ohign )3 (ot S 8 )0
b amd ojll ligel il 42 g 03,8 (lulid |y (g2 sl ool b 48 o S |, Ko S5 2 1,51,
SO )l Cagh 4w )US )3 )58 £55 93 o ccad 5l sy ol 4 GBI sl g, 52y
3 Al oo ybgy 5l oolil (YoVY (o Kan 5 Sugd) S 0 S8 lig0l il alinne >
) abs J> sloloe b 48T S8 pligel il b Wl it iy ) Sludlyy Gy 5 290l
S (608 Ollasl g S g Glasly 4 Cuns e oy S onis )3 9 15K 3Ly
g 0 Olasly 1 ligel il leass cd i (il cage yol cpl g aisl asly ey ol @
S oo 3295 |, 1Sy 1S5 o 039y yyigbllanil g 015555y ecdly ol Lol SBMS g5
E racly (AL L ob cuo)d lolee 4y 11 S o ol (glosijlo g mle> (5,500 Lo
55951 Sogad 3l e yle 1> 653k AU (sLiab slonl b g (LS (sla S (sl piydlani
3 es g )l Sygod dlg e woby SBMS bigel coplply S osliml (oM > 4B
(gl Jols GBS (slahg) 29 obuS Cuosd ad (hjgel 5 plabee (Bjsel (slaasliy
Ol S Jle plgis ) ol sludl ) osliil b dis o iy (gho b )55 (6,58 (s> ], KU
St 5 ) At 5l g bl e poled ¢ 53 Jloged o S (el IS5 (£ )3SpL (LIS
lasaiaily 2] > te gls Wlg e Tgla)ld g T gl i e S0k (Y40
OUlely Cad auld (YA g 69 5 upp) 2k 43y (oI 3 5> 5 oligel il
106 5 Wby, {oi9eS) Sain s0)9 sjlwodlel Jolt IS (gl yo oz Juo I IS 5gbos
Olpeds Sl g 390 calins > glajll ¢ 03 (silo gl sloinl Jolad coppiman WS o 59
U ass Bogds 1) oligelptily b pladee lond plolid (p3L) codMe Sde sla Sy
By WA Sl 4 s b1y 0gs by sleon] 5 iad sl 1y 08 (658 oS,

1- inter-disciplinary
2- cross-disciplinary
3- trans- disciplinary

101



IF0-1 5. oo ) Eo¥ Olimo) FA bl VY Jlu Sl 9 Ghigel sole 4 pii

d9550 Fegie &l (23l S5 )38 o STzl 4 SaSu b ) 095 o0l sloelSies ligel Sl
oen oliixe amd (al58l diue Jo )3 1) Lol (BUS (g pdyBllasi] cusl (Sas 555 a5 4 ol 9
drwg gladds 5l (S 50 (B b slody S lhe S baome S ol 5 1658 slpidy
g 3 lo bl 1y 598 el ba ams o ojlel sl 4 el lusly 53 l5ge] il 3M8 (cla Ul
9 2,8es dgnt0 Carge (p3L) SN Cplpln (Voo (ol ) A58 Bl 3 (Ve L
(VY e g 5lae) 29300 ligol > (ooly 30 3 e iy Sl
(2b) 0003 2 BIS SE e (sl (Ul sl 2l &3 (L Sl raggy S0 4l
gdise ligel il 3 (ol 5 (g pdpllanl ( Jlws) (23 B ailie aw o (L cago
SISV IN) Ty Y ¥Y) Bgl 5 lnosd ehagy (Vo YY) " lad 9 g SO i s b asdly
(5295500 (VIY) (et o Gused V1) (lSan o 19580 Y17) ab] (YoV+) o, em
e oo b LS 08k )> CBMS Bl g guad (V+4V) 2)5 g el g (V2 - ) Tyt 5 iy
oled > hjgel sk Sl g bl el ogd a5 e > oLl laolly b (S5 sl
Db g e Jo S5 5 ol Jols & jgmeggiiod (2l Gjgel o> (g oligel Sl
ldl)y 4 FAN sy Sug) 3, clp oligel s 4 SeS sl (obg) lpiedr sl e
2 M by (by9n 4 Blgie b 15T L Slusly Gbigel VARV ¢gluw) bl e
ot Doy g5 ol g dly Bluo 5l odlizel Lold oyl S SaS ligal il
Cole 5 % b o )en g (45uSibes) Jitue (£y50k oo ()5 wald (o ligel il
Sl yte clalase )3 Klg5 o cudMS L oris s bige] il (lalzo (oleialy) 55ge] (claolSass
soktods ] e 8 o9 i 5 plaleo (2T Sliél s Wi po g 3L S50 9 2] LB ilieo
Sl pisel Jpol bl s aiisy ol 35 S8 gl il 36 ool il
o San 5 (o) el sl o 3 (sl Ulgs 15y a1 Gam g Slasd ol LS g3y
99 5 S oo sl |y ligal il (ol B 4 odjgal (glasbg, (Y4VY) sz i 51 (Y-YY
soges il by (Vg 4l (ol (cdjeel (slaibyy (V igdie ganaib Lol Jols
g |y oligol il (o3b) CBM Al oo 4 G 2929 (w0ky 54y Lol sBjgel sla ity
(Sl dde Sacylled o > of) 3 GIISS Gl @Vl e )b e > Jol la b9 (nl a8
SIS Gloj 555 ol p Jold ages (bjgel (sloig) it dmgs LB lSS ¢ 55 ] eolizl

1- Dang, Bui & Nhan

2- Roble, Lomibao & Luna

3- Bicer

4- Hershkovitz, Peled & Littler
5- Kandemir & Gur

1oV



OLSeon 9 (§3 9050 e W) Wb S S

boeo Sy 3 (Bly gl b Laspe (L) Jlus 3)50 5 SBW S&5 st a4y oligel il (s
Shyzsl a1y 293 b, slaony] algn g0l il B ol 039 (6, 1K0m b g ciglidd o oS
g S olo oladl Gl s gk 1y 3¢5 ol slaons] B wimd e il l5ge] il 4y g 050K
S )3 (o905 9 o18) hjpol (slagsbyy ol oled pleol S eolitsl ams)yé SlalS
sl 13 395 ogill ABMS cla Ul b &S walyd 50l 2l gl |y olbcus b Wlgi o o5l
35155 oo (ol b oS 5> BN i) (el 45 Wdizas (Y-¥+) " Silgn g (gl S CatS |,
o 5 o5l S8 & 51955 olisel gl Lawsss s b (Sl (laec sl a5be ola g
oslil 0,055y (S5 b by pedlie ool Lo ey Lably o los ol Jlio ) odlitul o caliws
IS o dpog (2L CBW e sly dpaly iz (VO) Ghlen g jy00d a8l
o) ol 51 alorsl b (ool (el (g3l (8 g 3T ug)d ) (M8 o 5l (slad bl aiile
bgiyo oM IS 5 Vsl slogSiaS 4y (ol y gilBMS (o aw)do | )15 sladie) jl Sl
Copo] 45215 3929 (Jgine (SladoS algd 298 o0 48)S (g Lol pl 9 S (o ]y 395 (Lo
srdvllass! ookl 1S o dnl (Ul 5 8358 13 SlBMS (clacs )l 13, 5l coles 3 1y pj Jolge
oo b 4igS o3l (b ySg) fduwyde b (oS 5l 2yl 0 8 fnlio dlge 4y wyiwd £yl o LS
slacus s 50,300 ¢ lolee (yw dilo e @]9) 03,30 (o lswengs sl b b p
(e 5 ugd) St Gryteln g BUSL lajls Sl BT Ylen L ) Sen
ligel 23l sl slo oS )3 (05 9 (taled 3l 8> «hge 1B oy pleol (Yo NY
Sy Jlosl 9,5 158 a1y gl g amd o (o yiwd Eauig90 S D90 yd ddxie (Lol dgie 4 1)
g Wle by b skl 4 ol S lie (pl ) S o ged 395 (680 53 €S L g 3bxl
plre bwgi (lgice 1) 35 S5 (VoY) ollSen 5 59575 jlas 51 (Yoo T b jn) Wsdi o (Sae
XS oo Calon 590l sl SISl 1 S oo Ko G (slacasbye (55 IS 4 4 33 by M
9 08l oS5 sy «oaly CBM I cules b and oo LaS mar g bt slao) 4y
e 1y (55 8y lacasse
ks & (28by (1903 )2 G SE 2 (e (g pdael lpl & w30 LS gl (nl @l
by S Al dus o oSL g o Ml i 1y g0l B (luans iy St carge
2356 5 adlbs ol (55l md e al3El (g loliae sty i 1y (Lol g (g pycdllani ¢ L)

1- Cai & Hwang
2- Hirsh

1oV



IF0-1 5. oo ) Eo¥ Olimo) FA bl VY Jlu Sl 9 Ghigel sole 4 pii

oSl gy g Jos lacdld Gl dlins o aile GBS bjgel sy gy oS 5
sk Jhate 1S aym jboline g (Aly (sl yiun (3 1) 5l pedlio B amd e ojlsl 5] il
@92 9 5 o0 15T 3l bjgel 3 1Sem S5 LS )3 1,81y S5 by el 2 g )
ledae (sl 1y oln lSal, Woazsly «_las o515 51 1m3 o ) SBYS oy (sladalyy sl (sl
Mo e yls Slasbyy 9 ooy Slgiee > 655k b b WS e palp el (ISl
1S b e G5 pime iy ] S 3l el 4l s iy 5 Ca 15y (sl
2l gl S yml) S plye a dlgiie (L) hisel 13 (295 slaclld 5 i plodl
ol yo (oo Cdgiome Az b pol Simggy 05 )15 edlisl 3)90 it oBjgel slapllas (sl il
OioRy 3 3 g 15 pll 55 ) 4ol oylhe witid Al ey (igel B (5 2 4 il g2
2l 0)9> (izmen g (Slaie g ()l Couse) putid b 2y CUS pilag Juad & pase
olelaiged 3528 b il o oul slastimgy 35 dgame CuaolisS (o3jgel > A 4y gy
SWoygd 2l i99)0 5 (0b) pedlae oo (g (it (S35 g sl )3 Gy 9 Ol Jolt)
wyie Glome sl 5 ((aS—eS) 5P slagsy ) elal g GiYsk (bl
g Ol Bale ioxi lp Jsb sbapings (rmen S &) 1) adlas (] lacadgioe

298 0 oy (65 sible 5 (B dlal (g, b Jibos

References &l

wilizeo 598 jlag (ol (Sl @atid 4l (2L QUS S Jad oo (VRA) L 22
DO-F0 (WD el psle djsel 10 sy dolilns

BTl 85 ) ple 10 i gy (V) el esiloe 5 005 o e plis 55k

S SE > S )lie 52k b (WAY) pblSablirs (Blo 5 pledl ¢ slej (obe qabuygy
(A0 5295 1S 028 pole y0 )3 udingS liusped (bl iy Dy g g0l 200
A4

lidlute QLS (dlgze o (VYY) dbls (fliS18 5 (s 8 (S L jtees ¢ JKS
AN (FON - el pple Jjsel 10 gy dolidiad 0,985 CBME sy Fal iS5

» See Jelss 55X (b (W) (odye (g8 5 (oo 9 dodxe (0lygh eppss el il
s sy doliy 1 gy . 2Bl oy )3 Alasgie Jgl 0)93 (ligel Stils LB (glacJleb
ADY-VY (Y )VA

10F



OLSeon 9 (§3 9050 e W) Wb S S

W)y yerecad NS w el (slgime p3l . (MYAY) Byl ¢ e Ll g ago ol Slboxaw
()Y il pple jo o 5 IS0 5 1 93 dlaie (Slwd sy 093 5355 EUS Sy
YAy -y

B ol gl il k) (o QIS Glgie Ll (WYRA) Laj e ol
ARk 5 izl ) s 510y o b eyl 0,585

09> 85 10l (g lis) s (g (oolidlyy (WWAY) ST (e chnn

S el STl ST g oale ddials 5 ool (V4T e s laoin o

ool (698 pisu)lisl 5 (ALb (WAR) Claglhiedns (gslow § JUBl (o)) o ¢ olio
5 osl) sl 595 dolidias . ) 0)9> igel il el 3B S5 (Sladylae 2 e
DR+ =0VA (YN o g0/

ey 5N pisel esSI (V) 6ludl (S5 o o cpllDle eyl slozel b oS o (ol
il pole 3> Cuddlo g JI0] doliliad 1) i &l 3 28T L) olanl 0,93 el sl
NAY=YYA :(FO)\Y

CedM adld pll il @il (2l lgiome ilod (WWAR) ol (oM 9 M ¢ Loy
ol 5 (o pole gusy s eyl ity cole il (aiin )6lS

oids (WA0) o (o) Kus g pmndaze b (6 Vo Loy desre ((amigy (gl cdosre 0d]jhexe
Sigel i b 31 Sl o dlally 3 (3 (a0 g (ol 4 s (5,55 (slabauly
VNV BN o pidjpel slo (y9lyi doliliad dlagio 0)53 (ljgal (231> 5Ly iy L ples

S o ledl wlyliil : s o w0 gy ol Jao] o Gl (AYAD) Cpewsdesie (bdesee )y

2 e (0900l (Sl Sy p b (V) (s (oS 5 cle colsd s ciiiio (ol

NNV (o] ple iiael 1o Simgs . ol oygd > cudMs

Albert, L., & Kim, R. (2013). Developing creativity through collaborative problem
solving. Journal of Mathematics Education at Teachers College, 4, 32-38.

Anwar, N. M., Aness, M., & Khizar, A. (2012). Relationship of Creative Thinking
with Academic Achievements of Secondary School Students. International
Interdisciplinary Journal of Education, 1(3), 12-24.

Ayele, M. A. (2016). Mathematics teachers’ perceptions on enhancing students’
creativity in mathematics. International Electronic Journal of Mathematics
Education, 11(10), 3521-3536.

Bahar, A. K., & Maker, C. J. (2011). Exploring the relationship between
mathematical creativity and mathematical achievement. AsiaPacific Journal of
Gifted and Talented Education, 3, 33-48.

100



WOV 5+ .o 00 N E W Olimoj FA 5l VY Jho il 9 Gigel sole 4 i

Bazargan, A, Sarmad, Z. & Hejazi, E. (1402). Research methods in behavioral
sciences. Tehran: Aghah. [In Persian]

Bennevall, M. (2016). Cultivating creativity in the mathematics classroom using
open-ended tasks: A systematic review.

Bicer, A. (2021). A Systematic Literature Review: Discipline-Specific and General
Instructional ~ Practices  Fostering the Mathematical Creativity of
Students. International Journal of Education in Mathematics, Science and
Technology, 9(2), 252-281.

Cai, J., & Hwang, S. (2020). Learning to teach through mathematical problem
posing: Theoretical considerations, methodology, and directions for future
research. International Journal of Educational Research, 102, 101391.

Daher, W., & Anabousy, A. (2018). Creativity of pre-service teachers in problem
posing. EURASIA Journal of Mathematics, Science and Technology
Education, 14(7), 2929-2945.

Dang, H. T. T., Bui, D. T., & Nhan, T. T. (2023). Enhancing creativity in secondary
school mathematics: A quasi-experimental, mixed methods study in
Vietnam. Issues in Educational Research, 33(2), 488-509.

Dashteh, A. H., Nourian, M., & Samiei Zafarghandi, M. (2022). Designing a model
of effective factors on creative activities of first-grade high school students in
mathematics. Curriculum Planning, 18(70), 152-172. [In Persian]

Davies, D., Jindal-Snape, D., Collier, C., Digby, R., Hay, P., & Howe, A. (2013).
Creative learning environments in education—A systematic literature review.
Thinking Skills and Creativity, 8, 80-91.

de Vink, I. C., Willemsen, R. H., Lazonder, A. W., & Kroesbergen, E. H. (2021).
Creativity in mathematics performance: The role of divergent and convergent
thinking. British Journal of Educational Psychology, e12459.

Dodge, D. T., Rudick, S., & Berke, K. L. (2006). The creative curriculum for infants,
toddlers & twos. Washington, DC: Teaching Strategies.

Echresh, S. (2020). Analyzing "Fraction™ (Chapter 6) in elementary mathematics
textbooks: A comparison of four instructional design patterns. Journal of
Education in Basic Sciences, 5(4), 55-66. [In Persian]

Elgrably, H., & Leikin, R. (2021). Creativity as a function of problem-solving
expertise: Posing new problems through investigations. ZDM—Mathematics
Education, 1-14.

Ezra, M. R., & Levenson, E. S. (2022, February). Perceptions of mathematical
creativity among math teachers in special education classrooms. In Twelfth
Congress of the European Society of Research in Mathematics Education
(CERME12).

Fakhari Mobarake, F., Etemad Ahari, A., & Saber Gorgani, A. (2022). Creative
education model for elementary school students (with emphasis on the sixth
grade). Journal of Innovation and Creativity in Human Science, 12(45), 197-
228. [In Persian]

105



OLSeon 9 (§3 9050 e W) Wb S S

Farmani, L., & Gholami, S. S. (2020). Content analysis of the 6th-grade mathematics
textbook based on Guilford’s creativity index [Original title in Persian]. The 7th
Scientific Research Conference on Development and Promotion of Educational
and Psychological Sciences. [In Persian]

Hadar, L. L., & Tirosh, M. (2019). Creative thinking in mathematics curriculum: An
analytic framework. Thinking Skills and Creativity, 33, 100585.

Harris, A., & de Bruin, L. R. (2018). Secondary school creativity, teacher practice
and STEAM education: An international study. Journal of Educational Change,
19(2), 153-179.

Hershkovitz, S., Peled, I., & Littler, G. (2009). Mathematical creativity and
giftedness in elementary school: Task and teacher promoting creativity for all.
In Creativity in mathematics and the education of gifted students (pp. 253-269).
Brill.

Hirsh, R. A. (2010). Creativity: Cultural capital in the mathematics classroom.
Creative Education, 1, 154-161.

Jonsson, B., Norgvist, M., Liljekvist, Y., & Lithner, J. (2014). Learning mathematics
through algorithmic and creative reasoning. The Journal of Mathematical
Behavior, 36, 20-32.

Kandemir, M. A., & Gur, H. (2007). Creativity Training in Problem Solving: A
Model of Creativity in Mathematics Teacher Education. New Horizons in
Education, 55(3), 107-122.

Kattou, M., Kontoyianni, K., Pitta-Pantazi, D., & Christou, C. (2013). Connecting
mathematical creativity to mathematical ability. Zdm, 45, 167-181.

Khoiroh, M., Nahdliya, N., Anggraini, D. D., Umah, U., & Mufida, T. (2023).
Analysis of Creativity Among Elementary School Children in Solving Two-
Dimensional Shape Problems in Grade V. International Journal of Research
Publication and Reviews, 4(3), 1679-1684.

Kim, H., Cho, S., & Ahn, D. (2004). Development of mathematical creative
problem-solving ability test for identification of the gifted in math. Gifted
Education International, 18(2), 164-174.

Kim, K. H. (2011). The creativity crisis: The decrease in creative thinking scores on
the Torrance Tests of Creative Thinking. Creativity research journal, 23(4),
285-295.

Leikin, R. (2007). Habits of mind associated with advanced mathematical thinking
and solution spaces of mathematical tasks. Inthe proceedings of the Fifth
Conference of the European Society for Research in Mathematics
Education (pp. 2330-2339).

Leikin, R. (2009). Exploring mathematical creativity using multiple solution
tasks. Creativity in Mathematics and the Education of Gifted Students, 9,
129-145.

10V



WOV 5+ .o 00 N E W Olimoj FA 5l VY Jho il 9 Gigel sole 4 i

Lev-Zamir, H., & Leikin, R. (2011). Creative mathematics teaching in the eye of the
beholder: focusing on teachers’ conceptions. Research in Mathematics
Education, 13(1), 17-32.

Lev, M., & Leikin, R. (2013, January). The connection between mathematical
creativity and high ability in mathematics. In Proceedings of the Eight Congress
of the European Society for Research in Mathematics Education (CERMES) (pp.
1204-1213). Ankara, Turkey: ERME.

Levenson, E. (2013). Tasks that may occasion mathematical creativity: Teachers’
choices. Journal of Mathematics Teacher Education, 16, 269-291.

Mohammadzadeh, M., Asadi Yoonesi, M., Hosein Salarifar, M., & Asgari, A.
(2016). The mediating role of attitude toward math and math self-efficacy on the
relationship between teachers' perception of academic optimism with math
achievement in Birjand high school students. Journal of Educational
Innovations, 15(2), 7-27. [In Persian]

Mullis, 1. V., Martin, M. O., Foy, P., Kelly, D. L., & Fishbein, B. (2020,
December). TIMSS 2019 international results in mathematics and science.
Nilimaa, J. (2023). New Examination Approach for Real-World Creativity and
Problem-Solving Skills in Mathematics. Trends in Higher Education, 2(3), 477-

495.

Novita, R., & Putra, M. (2016). Using task like PISA's problem to support student's
creativity in mathematics. Journal on Mathematics Education, 7(1), 31-42.
Pasztor, A., Molnéar, G., & Csap0, B. (2015). Technology-based assessment of
creativity in educational context: the case of divergent thinking and its relation

to mathematical achievement. Thinking Skills and Creativity, 18, 32- 42,

Pehkonen, E. (1995). Using open-ended problem in mathematics. Zentralblatt fur
Didaktik der Mathematik, 27(2), 67-71.

Poursalim, A., Zamani, E. and Manafi Sharaf-Abad, K. (2014). The Effectiveness of
Collaborative Learning on Creative Thinking of Fifth Grade Students of
Kouhdasht City in The Course of Science. Thinking and Children, 5(9), 1-19.
[In Persian]

Roble, D. B., Lomibao, L. S., & Luna, C. A. (2021). Developing students' creative
constructs in mathematics with problem-based (pb) and problem posing (pp)
tasks. Canadian Journal of Family and Youth/Le Journal Canadien de Famille
et de la Jeunesse, 13(2), 82-94.

Safaei, N., Zarei, E., & Samavi, A. (2021). Design and validation of a curriculum
pattern based on creative thinking skills for elementary students. Journal of
Technology of Education, 15(3), 579-590. [In Persian]

Saragih, S., & Napitupulu, E. E. (2015). Developing student-centered learning model
to improve high order mathematical thinking ability. International Education
Studies, 8(06), 104-112.

10A



OLSeon 9 (§3 9050 e W) Wb S S

Segundo-Marcos, R., Carrillo, A. M., Fernandez, V. L., & Gonzélez, M. T. D.
(2023). Age-related changes in creative thinking during late childhood: The
contribution of cooperative learning. Thinking Skills and Creativity, 49, 101331.

Schoevers, E. M., Leseman, P. P., Slot, E. M., Bakker, A., Keijzer, R., &
Kroesbergen, E. H. (2019). Promoting pupils’ creative thinking in primary
school mathematics: A case study. Thinking skills and creativity, 31, 323-334.

Shariatmadari, A. (2023). Principles and philosophy of education. Tehran:
Amirkabir Publishing. [In Persian]

Siahposh, Z. (2019). Content analysis of the 6th-grade mathematics textbook based
on Guilford’s creativity model [Original title in Persian]. The 4th National
Conference on Modern Approaches in Education and Research. [In Persian]

Sief, A. A. (2015). Modern educational psychology (3rd ed.). Tehran: Doran
Publishing. [In Persian]

Silver, E. A. (1997). Fostering creativity through instruction rich in mathematical
problem solving and problem posing. ZDM Mathematics Education, 29(3), 75—
80.

Sobhaninejad, M., & Hosseini, A. A. S. (2014). Studying the effects of creativity-
oriented curriculum contents on creative understanding growth of preschool
children in Tehran. Innovation & Creativity in Human Science, 3(4), 79-103. [In
Persian]

Sriraman, B. (2005). Are giftedness and creativity synonyms in mathematics? The
Journal of Advanced Academics, 17, 20— 36.

Sriraman, B. (2009). The characteristics of mathematical creativity. Zdm-—
mathematics Education, 41(13), 13-27.

Subanji, S., & Nusantara, T. (2022). Mathematical Creative Model: Theory
Framework and Application in Mathematics Learning Activities. In Active
Learning-Research and Practice for STEAM and Social Sciences Education.
IntechOpen.

Suherman, S., & Vidakovich, T. (2022). Assessment of mathematical creative
thinking: A systematic review. Thinking Skills and Creativity, 44, 101019.

Svecova, V., Rumanova, L., & Pavlovi¢ové, G. (2014). Support of pupil's creative
thinking in mathematical education. Procedia-Social and Behavioral
Sciences, 116, 1715-1719.

Tabach, M., & Friedlander, A. (2017). Algebraic procedures and creative

thinking. ZDM, 49(1), 53-63.

Tangali, M., Shokoohifard, H., & Gharaguzlo, F. (2024). Analysis of the new 6th-
grade mathematics textbook based on Guilford’s creativity model. Journal
of Education in Basic Sciences, 10(2), 1-14. [In Persian]

Tok, S. (2015). The effects of teaching mathematics creatively on academic
achievement, attitudes  towards mathematics, and mathematics
anxiety. International Journal of Innovation in Science and Mathematics
Education, 23(4).

104



WOV 5+ .o 00 N E W Olimoj FA 5l VY Jho il 9 Gigel sole 4 i

Tong, D. H., Nguyen, T. T., Uyen, B. P, Ngan, L. K., Khanh, L. T., & Tinh, P. T.
(2022). Realistic Mathematics Education's Effect on Students' Performance and
Attitudes: A Case of Ellipse Topics Learning. European Journal of Educational
Research, 11(1), 403-421.

Vale, |., & Barbosa, A. (2015). Mathematics creativity in elementary teacher
training. Journal of the european teacher education network, 10, 101-109.

Walia, P. (2012). Achievement in relation to mathematical creativity of eighth grade
students. Indian Streams Research Journal, 2(2), 1-4.

Yarmohammadian, M. H. (2016). Foundations and principles of curriculum
planning. Tehran: Yadvareh Ketab. [In Persian]

Yasemi, S., Hosseinikhah, A., & Kian, M. (2022). A reflection on the features of the
creativity-based curriculum in elementary school. Research and Innovation in
Primary Education,4(7), 1-19. [In Persian]

Zhang, C., Wu, J., Cheng, L., Chen, X., Ma, X., & Chen, Y. (2020). Improving the
students’  creativity in  Chinese = mathematics  classrooms. Creative
Education, 11(9), 1645-1665.



