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Aims Showing a meta-cognitive aspect, creativity is related to higher mental processes such
as thinking, intelligence, imagination, and information process. There are many studies on
the physiological bases of creativity. The aim of this study was to investigate the effects of
creative thinking on the heart rate signal.

Materials & Methods In this semi-experimental study, 52 medical engineering, electrical,
and control students of Sahand University were studied in 2012. The subjects were selected
via accessible sampling method. To assess the level of the students’ creative thinking,
Torrance Tests of Creative Thinking (B form; figural) was used. Before and during creative
thinking test, heart signal in the rest position was recorded by 1000Hz sampling frequency.
Data was analyzed using Wilcoxon non-parametric test.

Findings There was an increase in the mean heart power amplitude during creative
thinking than the rest position. However, passing time and conducting the last sessions of
the creativity test, it showed a reduction. There was an increase in the heart rate in persons
with high creativity than those with low creativity. In addition, based on the test scores,
there was a higher creativity level in females and three-lingual persons than males and bi-
lingual persons, respectively. There was an increase in the heart rate in females than males
(p=0.0398). Nevertheless, there was no significant difference between three-lingual and
bilingual persons (p>0.05).

Conclusion Creative thinking results in an increase in the heart rate in persons with high
creativity than persons with low creativity. Therefore, the creativity level can be detected
via heart signal.

Keywords Creativity; Sex; Heart Rate

CITATION LINKS

[1] Effectofthe creative education onthe creativity thinking studentswithmetacognition’s
parameters [2] Encyclopedia of Creativity [3] Personality and creativity in realistic,
investigative, artistic, social, and enterprising college majors [4| What to measure? A new
Lookatthe conceptofcreativity [5] Individual difference predictors of creativity inartand
sciencestudents [6] Are intelligence and creativity really so different?: Fluid intelligence,
executive processes, and strategy use in divergent thinking [7] On cognitive foundations
of creativity and the cognitive process of creation [8] Table-top role playing game and
creativity [9] Blingualism increases neural response consistency and attentional control:
Evidence for sensory and cognitive coupling [10] Neurobiological basis of creativity [11]
Sensitivity of EEG upper alpha activity to cognitive and affective creativity interventions
[12] Neural activity when people solve verbal problems with insight [13] Eysenck
meets Martindale: The relationship between extraversion and originality from the
neuroscientific perspective [14] Psychometric properties of Torrance test (Persian
version) of creative thinking (A form) [15]| Cognitive neuroscience of creativity: EEG
based approaches [16] Effect of vagus nerve stimulation on creativity and cognitive
flexibility [17] Application of alpha/theta neurofeedback and heart rate variability
training to young contemporary dancers: State anxiety and creativity [18] Heart-rate
variability in creative functioning [19] Neuroimaging creativity: A psychometric view
[20] Enhancing creativity by means of cognitive stimulation: Evidence from an fMRI
study [21] Creativity in Parkinson’s disease as a function of right versus left hemibody
onset [22] Can speaking more languages enhance your creativity? Relationship between
bilingualism and creative potential among Korean American students with multicultural
link [23] Age-related changes in creative thinking [24] A psychobiographical analysis of
Brian Douglas Wilson: Creativity, drugs, and models of schizophrenic and affective disorders

Copyright© 2016, DAZCo. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and
build upon the material) under the Attribution-NonCommercial terms.


http://fa.journals.sid.ir/ViewPaper.aspx?ID=118132
http://www.sciencedirect.com/science/referenceworks/9780123750389
http://www.sciencedirect.com/science/article/pii/S0191886913000408
http://www.tandfonline.com/doi/abs/10.1080/00313830308604
http://www.sciencedirect.com/science/article/pii/S1871187111000186
http://www.sciencedirect.com/science/article/pii/S0160289610001303
http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=4639157&url=http%3A%2F%2Fieeexplore.ieee.org%2Fiel5%2F4629860%2F4639143%2F04639157.pdf%3Farnumber%3D4639157

http://www.sciencedirect.com/science/article/pii/S1871187112000478
http://www.ncbi.nlm.nih.gov/pubmed/24413593
http://link.springer.com/article/10.1007%2FBF02463907?LI=true
http://www.ncbi.nlm.nih.gov/pubmed/21930162
http://www.ncbi.nlm.nih.gov/pubmed/15094802
http://www.sciencedirect.com/science/article/pii/S0191886907002905
http://www.sciencedirect.com/science/article/pii/S1877042810016757
http://www.ncbi.nlm.nih.gov/pubmed/16647302
http://www.ncbi.nlm.nih.gov/pubmed/16647302
http://www.ncbi.nlm.nih.gov/pubmed/23684733
http://www.ncbi.nlm.nih.gov/pubmed/4937323
http://www.ncbi.nlm.nih.gov/pubmed/20488210
http://www.ncbi.nlm.nih.gov/pubmed/20561898
http://www.ncbi.nlm.nih.gov/pubmed/18952243
http://www.sciencedirect.com/science/article/pii/S0191886911000602
http://onlinelibrary.wiley.com/doi/10.1002/j.2162-6057.2008.tb01079.x/abstract

http://www.sciencedirect.com/science/article/pii/S0191886909000324
http://www.daneshafarand.ir/index.php%0D
http://www.ncbi.nlm.nih.gov/mesh/68003405
http://www.ncbi.nlm.nih.gov/mesh/68012723
http://www.ncbi.nlm.nih.gov/mesh/68006339
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

S et 9§51y ¥

s by Sl 5 a5 lolun] (brd s olse
lalg gaxd cuBMS oS Cunl dime 35 0)0dlS” Canl Ay
x5 55 gh oS5 5 b Jle sz Ly
3o Ol ggose (al ()b ygye Ml lagye Cle]
09 Ohisel A Camd D 4Me (oMo VAB+ Lo jl &S
Jlo & bgpe clisios Lol sl osel d939d0 CouBMs (59
Sdoly 319ds slp AYgtue Cllidl oo L 1) VA
ol e iy by ol 2 8 LS BB ]
FB Jol p Jg o) 38 g v 2 508 e &
oS dpadhyy BN (sl | e oz o 2palSCud el
e Loy g S0l g pipillan] Il 45yl bjgel alo
S 5 655 & iyl dnay) s b o & Jlow
g onl (g Jgeme s b (904 paie 4 ISl daos]
L3 0 by yo laons] loj> 4 bas

§ By S s Bl S e |y B S panlyy S
Bad oo Mgi o 5 M S8 S ol g leMbl | glacgomes
oddlay HIS8I 5l glacgamme @bl 40 .l i Juobs 3 Sa
e JKal 4 w)ls oYL cuas b 6l (gyed olea o
Bl sio g pisueons & Sgde Jiid

J Js oSS S ol G S ) Sy
Foba g3 G D) )l (eSS ye0 5 dag (Sl
S wen (S5 Ll 3550 g9y da 4y (Slogy 5l 355
Slls ST [2ims o plosl GBS (glaylS 3o Sl
slo 6 )Si5 slapige)l ) oolitul b BN 5 ben (g9 45
Wgygel b g (i 3O SE slapygel) TTCT (0]
g olie b 0,8 o lyn il 0gy LS g dlbs by el 48 )5 plooi]
tir 90 GBS g hea cplply Byl giy bl el
adlae iz [olazan oyeje) (W) hlee > sl (olo
olis & ol 485 plol CuBNs (59, 59 9 (B Sl o)l
ol 5 peies )5 Slrd e d g5 I oalinal lesls
Lg o 28l GBS wlgl mals cel (( SO,00 cas
5 Caby (S8 S g9y B auTE Ly 4 S/
ol ol sl (B Jiblo pls L3, slase | slacgarne
Tagsgo ol e gl apsi 93 (g9 S oluly 08
g Al o cblitsl oSi5 5 las! shixtl 5 o blys «edMs (3
YU s 5 1T Sy M (¥ 5 sl o drugs
o She il o i bl & cuwl 320 oYL Y
LS o S |y aosyty g padilie

2 Al mr by sl & o8 gl gl
255 9550 Lo o pimgy > Ba)ls izl el il
oS 05 ol L 8 ploul U8 pel = glo)S 300l L (co,
@ balas )b 252y CBS 5 (394bjed (ke (Nlmer

IYAF ol g oy o) 0 lous & 0,90

&P JUKaw 52 (i yg5 BB S5 (9031 iU
8 b

MSc g S5 yomuw

G g (grio oD (G wdige 00Uk ( Sbj wdize 09,5
ol

PhD (35 cuss

Ol oy lmlyd St s oKl ¢ iy pole 23Sl (o pde 09

SN
o laanld b oS cunl 5lild gud b cgidls sl
09SE sl b ye SLMLI (3155 9 S5 (hgn SE s (and
ol pbol cadMs Sojelensd el S Ulp ol Clides
&P JBew 9y B SE pU ooy adlae ] Bua
Syl s

Y Y o 3 (g aas (el cxl ot gy g S
sixio oSty Gl S g B (SR eedine slaaid) Gbgomdils
AR addlas 390 5 0ad QL] (oysd > (S Aged gy Mg
S SE gseil 5l agmitih 3O Si5 o )l gl i8S
pLsl e 5 S ool JUS 3 o3l (spsead) @ 3 s
Faleer o ptiges il b calpal clls 3 G & (o]
Pl 5SSy (g2l bb o)) 51 oozl by loodls Jubw 1 s
b s

o AW S5 plSi 3 18 U g5 atel Lagio 1B
asell 2l e plml 5 loj b L g (taliEl colizl el 4
e L oLl s LB s £y Ll b oli Liels i
093] Slyed izman b osnlito uly BV L oldl & S Yy
ljdw 2,80 5 g 4 Cod (U GBS o (6)5 5 odimd LS
Rl ol ye ar o (5 55 B lps 253 05 beaibjey 4 o
S aglss aaljey b abjaw ohal oo Ll (p=+/-YaA) cail
(p>+/+0) L5 osalin

Lol o B plps 5 I el @S S5 16 S donil
ol paseds B 35 (o JiSew 30l | B

B oy 5 gtz iy G SE g0l 1031905

WAF/ AN wcdl s fo,l
WY/ AW 1 i dy fo b

5_7aKeri@Sut.ac.ir : Jsius sdwssi

CVRN- 2
@& W (B ad JI S B iy se

3 pale 50 g0l S0yl (Ll g3y — sole anlialogd



¥l ol &5 Sl 32 izl B S5 93] S

g poine (53,8las g Col Ll 5 (oS 18 gy (8 s
S 9 P92 S g glpe @ Gl Oygon Slug
S SF e ras pherw b maiitee LU 3 5 0)b (lejen
JiSew 3 G S8 1530 sy alllae oyl Bl i

Sy B by &

W o9, 9 390
Olgml Jl 8 OV YA Lo (ppSaes Giagly ol
e (ko oS Sl J S g B oSy (pine sladid
OIS o Codlo (gll) ey S Hge gy
390 9 odd Sl (CLB 5 o) Bpas pie ig)lon dble

b5 )5 adllas
S S5 seil Jl plbgemiih 3N SE g b)) Gl

ord doxy M BBy by & (spga) © p)f —guiy

aw Gl O pyd — iy G S ge5] b odliil
(Yeudld) pgas JooSS (Veuld) poad colo fliome S
ol 8,5 dalgs 8y adBI Y ggere > oS dabxl s Jsbouy
GBLBLE laailge o) sy 2Vl e 08 1 ge]]
B Baee cadME las @IS .ol sy cuds
248 35 e Ll (g5 Uil K5 g dllues 3B o S5
Ohan sl S (hyen Blite IS 5 iy e 5l L]
ol (gojl dsdie odlitl Sl 5 (gpdyllasl b
ssbatoy 2)llil (slopygeil Sl (Ko sl gl BN
Sl U Sluwd o cpiaw 0 &8lg o8l cuBMS lie o
5 ol ecs pscllanil ¢ s Hlano oz ol & sl il
5 ook 3 5S> 0gil ol G ool ol el Slage
L) 428 )5 )48 eolatnl 5yg0 sy (sl g S0l
bty ()5 5:2) 89 yiSUl) ECG JUiSew g plosl (sl
—igs M5 SE geil Aol e BB Yo Ssedy Yo
b colmsl clls g ogejl plol Jl S 4By ¥ g o op
Sllests JSia oAb Cud FumY e b pdiges S,
obod J s s (G pbpe £ i) HRV i 4
osgd Bpno I daodldy i jl S &S Ad auls diges
9 (S plual Sl 6 gl sl (S Ol g 03905 (5)b395
2y Sl ly 5200 gl yld sl auily JiSew aige <ol
5 ¥ asye b Ydae yld o )lplesin Copon b Gp
slaSsh 5 ()l Slang Sl lp /Y gl Wl
5 oalasiwl JUSw (sdiuo iy (glp (slasby -

Py = pdssr 5905 4 bgrye s leaa b pls claodls bl
Z b (gilwJloy slp Slias plos 3l w8 gl sl o
Yl Slpes 3,5 515 Ve b i ojly 5 bl den b 03 43,8

Scholarly Bimonthly of Education Strategies in Medical Sciences

Sih 9> a4 Cums (YL Sy djloe B 1) 25 obj g
5 0o Al OEpen dpie Vbl (BLS Jeod g il 4l
0l IS 38 gy CBMS 5 (924bj5d (59, 1) Copmir
A e A Cand (gyipg ySdas (JS s oS cal
PO g Bg g sphdlasl g cllal by
by caBdls 3l 45 slialy > oSty oS> o
Gluls §l a8 Lojlee Sl il 03y 320l Ciandd plaS &
9 LS (pabuajl talen I 29 0 Sl JWgys g 2 03)lg
o Gl 5 Jee S5 Ltals (M clacgls
Sy el anb ol gy &S Wlodpwy does pl & (S le
22 3g2g (g Comlus (B Syjglgnsd ol Sy
O 9 Ol |y cuBMs a8 ol ord 039l Bains ) Al
byl sl s 3 a8 5,8 gavdiws (gire slacdled jl atwd
o3litl b JolS5 355, o 45 Cal 005 7 ylae ‘anizg g5 pU
won oyl debl pyaed o ol |y Cu b 16800
5 ol Alols LU B VL & cad osd sl
014k o W) &S Canl (o pians g 5 dlias

o> (EEG) i pglad 5 o JUSew g5y clillae 655 (1
P V=T 6l Sl oy 4 K )8 Iy b S cudMS
calis Mledl, M depp pKa (5,23--)Y) EEG
5 JWodcsn »i8 5 ofaghy T (glisig Siw g GBS
el g9y gl g iy dgdioe jro ) oS0
Suto SledMbl g sl plool 1y Sladss |51y S&5 4 guoly j20
5 Kos 1215591 Conday dlue o clp ol a4zl plKin
Glaygejl a8 (ool 3w i den G > Jae
=VY) T bl ond ploul bl g9y (S g SewdS
S & s S W5 Jeol sloon] o LS (5,04
By 1y oy olys ol (6518 clol (gl LT (slaoss] a8
O sl &S ploxil any sl > &5 alasinggy (bl
@ W b by bayls » EEG (il el ol
5 gl Aol 4 Wl clacl puoman .l sy L]
Dyl (S o8l oM o

2l ot o Sy (EEG) sj00 oS ) 5l 425
b Lol )1 sy lgien 1y (Stuly 9 Ggamliaig St <l o6
wlad S8 > o ©pu8 &S cal oyl (o] pre Sl b ol
S5 pglbal 2 as slasilp b Bl o IS
P oS Gy B ol laggell Sl L g
Lmd o i 263 5l CuBME Folaw yiyl3l

S8 ggeil plsl e (B JUSw S gl sl cadlllae ol o
I o e85 3 olawd 3y50 (0 p)8) i 3WS
sl 3] gl 3 cBM slaigeil (wmee 9 x5 el

Volume 9, Issue 1, January-February 2016



S i ol g Vb B e b sL3l o |y (ghalasda
) Js)

M b g YU CBMS L 0g)S 93 o HRV i )5 dunslio () Jgoa
0558y o)l (ol 3l ool b il

hw S U ol 41

) . CudYs (gl )lre

S omly CoBYS YL clBS
Y clad
YOV VRS o P YRR NN % v Py Y 2 Lol
o) VRS TR Y YN L Y PR Sloje
offoosl) oSV oflo P off NNz ffo o8F & plyllasil
YV N X VI X S Y s
¥ el
NRY YRS VIR X S S Y2 e ] Lol
AR XD [XE [N Ee]eoF Sloje
deeo)  fe¥FkefeoY o[ YFaefo A &gl
W YRS Y Y Y B S P S
¥ culed
S CURRY I L FY RV YIS PRy 13 ol
eeoN  feYVaefee)  ofo¥AE[FY oloje
XA [oXAE XY feYOre[eoF S pydllas
NAZS 7SRV S /Y POY SIS L SN 2 S

SHy o dmdGLE 0ye g 1) 09)S 93 (e (9l lyed dwlie
el sbxe Sk g by 4 cuws b)) cldMS pdaw

M oy S ;0 HRV W&o @l duslie gy gy

@ Cans 0B 3 B glys £ ey JB QR ol
9 Ont gt Ose3l Slyed (ot (P=2L YA el (e
wbjaw 313l i 3Slas I U a5 @iljaw g &bjgd 098
o o HRV JUiSw lyss Lol ey ladiljen b duslio 4o

Bt e 9 551 e ¥
B e Yol ieS Sled g Vb BN lgica V-
AB GBS 5 ol
PUERVINS L;lo.)l.w L;L&aﬁ.i::n ;Jhiu.» QLo)' 0)9> L;Lb):.ila
duglio (gl U (e & g dnnle @y g (ol
CadMs | o315 YU oM b 33l e HRV JUSs &l puis
@iy odpdley Ml b ool ly (Jad Sk 5l ol
oy @95 514 A5 wyp g pelyS g0l 5l ookl b Laesls
O adlas 3y90 (glayie duglie (cly culnliy Nd95 51595 5
(c9abjuiz 5 B paw oz blod jl) cilises slaog S
A el &9“5&13.9 LS):.AI)L;U d)hj d}aﬂ 5l

aaidly

S8 Y0 Mg 350 485 V5 g () cddlllas 350 bosmily I a5 VF
A olesl b aw bl 51,8 YV g b g0 boldl ol
oy 32 sg o9e5l slaslme pobulyy CBS g0l 05
Ve YU Glied 6Renl @i 4 poxie oS Dg uglite caliseo
(ol cadMS L oLl Yo 5l a8 ilyes g (YU B L al,8])
W oauS S b ol oy

X0z [e N colpal gloj sl HRV JUiKw olys bawgie
p9d Culid o/ ¥VOL [NV g (ygejl Jgl el slp
Otlpls g /YEVE oo pgu cllb g /o ¥FRE /v A
b 4 Cuns GBS S5 pln S g aiely bawgio
L HRV JiSew ol ials .ol avg LB iliél ol
T3o9h 58 S el e ol pll 5 ooy csiS
Vo B Lol b s ¢y Gl o (et
Llday pgy cudled b sdalie ol cudME b ol & s
BB coley Koo slaclad 4 cund ((pdopel g LSl

s (slagly b ot g s SSisa HRV JUew 5 s ogal Slyos 0Silen (¥ Jgo>

HRVIES S s il olyje (K815 303 (5lb
(488> » bys)
RENVV/AYD  OF/F-EVE/\e  OVASEYY/S.  OF/\FEYE/P. OV/AFEY./A &
ay/A-£4/+9 FE[YEYYINe  SEINYEVNSIA FYINVEYAIY. $5/-Y£YV /0 30
e sb; b ol
AY/F+£\0/YA OVAYEYV/AS  SVIEYENA/AY DY/« -£YY/YS TAIEYYY/S¥ d.ilg)'sb
ay/V-+YF/¥Y OV/Y-£YD/A¥  DV/ES£YY/00 YO/ -A£YV/SD OV/YALYY/Y - d.;b)d.w

@ boye jo ol Cond b ol Sliy 8 s
YO SCRNCIN SN SUUNPS S VRV IV PRSP S PV
Slae slopsslle 5 abls (gl al ) S8 (Sl 28 Ll
o e slagie cly ST Bl5 g 2 s |,

IYAF ol g oy o) 0 lous & 0,90

& y
w8 &S Wholy i Bl glacdld ;o sadplsl cllas
oy it sy Jb Bluo o plSin sin (o5l
Cuomd g3 b syl 5l o5 et 1) wne slacyld 55

3 pole 50 il Glaopubl) 2d g3 — pols aclialogs



B B oy &5 JUm 2 ingf G5 S (903l U

wble YU i b oolLal jebs et 5 il ol 4 Cows
12Blail Ul 5 jieS i 4 Cows (£yeS CudMS
o e 36 JSI g 51K Bpae 3l dgie 93 (ol oy 09l
Getzs aSo] ol il pho Cudgizme cpdis gl adllas oyl
@ cnlply ol 433 bl Jlo Ye=VY (bgoeiily 65, s
Caansly Cannyd Wog)S 5w plad gl )le5 oi 1y adllas oy
cupo by o3y odomy TTCT (o yelly (ySojlusl al pgo
9 40 5 gawl Jole flgiea LU 30 Cumes aodly ol 4lp
Sy o Carer gd a)S s > TTCT sleesh oo
M 0> slacygejl TTCT Sy 590 45 (6 it leMbl
0903 9 0555l opl p ogde amy BBl CBMS cunle g
OSee goite SleMbl oy 3 (BS)E (pizren 9 Lalyd
Ao L8 56 cos |y TTCT wlpes conl

Slodine) dpghn lp el Cbltin (S b Jo
aely cBMS LT aSi) cass () Dyl derg cudMS dmgh
Fyore slaggesl sll pglaie cul sl S c8 L 1 0l
ooy o g CudE sloojes Gl (ol 3 P g
Sy baiges ol Liulal (Y wed xdly dube Ll o Syidie
Oilil (V08 pbol Gl plo b dwslie el )58l
5 pmastio M3l (5 50 b el Lelse oSk olly
o (Vg il Joe ol gm0 > Wlgi o dinj el > Cpme
5 ok sl b el JSoa ates ol > el
5 @S bl ol 4855 ploxl (S 8 0jgs > s s
deo CBMS ol (s (g9 dupee sl Ak by s
e ol Gl ostle 6550k slag) I Gl (> g il
Jb 0 oS Cladsd dgng b 4,8 Dges oalaiwl odly
ol adS CdME g oyl e b Cute dlaly il
LT S o)l ol o Gaos liwly o 1) ldlbs ol o canl
& b ded M 5 Sloe EalS b k) el Sl o il
Dged Colia

HRV JUSew 55y g 585 530 )L oogl sl cadllas ()
BB bps F il e L odelcanddy ol LAS wyp
gy ol 3l Dgr oS CudME L alydl 4y Cans YU cudME L o131y
095 & Carwd Sl cuas jid cld )b 81 oyl
B Glps £ Sl (59) BaS (e Mt 395 i
b5 5 baibiaw (6 5l QUi i g ogaibjay oluly
aSol p ogMe M plplo i b ye g aljed 4 Couws
ol 5l eolatul b ol jaswis BB (gi20 sla LS (g9,
sl (638l BB 35 (B JiSi 32 ) a5

Scholarly Bimonthly of Education Strategies in Medical Sciences

i ol Ul ol byl seve Vil plia ik
ol odpy Sl 4y B ol pSin e sl
e Sl 0l 5 (Stuly (i lojIUT (izmon
culie CdW g9y G5 ln gy cnl S e ol
endiiillanl 5 CBYS co) Sy cuns S0 51 1151 zn
oIl o nss g Dol a8S )8y 390 (B
sl BB S5 oo 5 Silyonslyly lael 3,Sls

YU Wl s gl i S Sy &S 05 ol Yoo JLu 5
S Jlly ki 2y J5 Jobo 3 anly a8y Su way
BT L oy @ VOY Jlo 0 ohKen g iS5 5
2 okely Jl (25 sy el plpo Sl L oolien EEG
wedls I 36 oS HRV iolisl 171ty (bieel Jls
Obrd oo @ el el (S5 sl JiBedgd e
S g ept g gl (Sid p eleal (b)) S
PGt omg) (Je pae as L8 R
P i g ceslie JadlpSe Gy pas 5 opotelle
5 g Wl (9) 2)98hS” 905l plol 2500 s |y Ol Lot
Syls > S e5 a8 5 S Yl e (il (g)b xe gles
ol DBled elpon Gl (lps copu oS L (3l
Ao by )5 dles > plSin |y ans BB ol sy
@295 il » & @il by B pbys > wlL
Ml ady @ Comd (63VL CB ghaw wilei e <S50
fMRI ¢l a0 polai I odelcwsday sales [61s )
SB55055) PET (03,58 (usblite sl (60522 505)
w3 U (S S5 )by pgas) SPECT 5 ((Soynjs
boal3h L anlie o g 231 JUgb g (sl oS
G5 M9 200l jes BB gdgn oml CNS aw
& YL L o (Sobow ) Sly cuas > S0
P9 o9l dulp s M) slogl el wal olpon LB by
Sy &S oinlojl ;> [16l305 0 3l)3l cdWS o jinlS asess
plxl hlSen g didlog) bwgs VoV Jlo )3 gl8g> cui OY
NPT o5 o Basses 1o AV 5l i > & s ool s «wd)§
Mo 33l (g9, anllas 19 anl arily ol L5 BV oy
RHO to)les g5 o 3 & sl o J) (Sl cpsuisS s
e dod w2 4es akes) LHO L (o0 cusly a0 aloo)
4 Mo o3l oS ol L ol glato lylasy cudMS
oo ¥ b s g p pSeds LialS RHO
L21] yslacsls

o Cute daly ¥V Jle 0 babjey gy Olidss
Sy 5 aibjen sl )8 T 1) cudMs maw g pgpabjas
Al Bl 4 cens gy dSkes b glaboe
o> pp il QU 3 Cumiz g g Sl oy [P2ID

Volume 9, Issue 1, January-February 2016



B s 9 63510 s £

control: Evidence for sensory and cognitive coupling.
Brain Lang. 2014;128(1):34-40.

10- Simonov PV. Neurobiological basis of creativity.
Neurosci Behav Physiol. 1997;27(4):585-91.

11- Fink A, Schwab D, Papousek I. Sensitivity of EEG
upper alpha activity to cognitive and affective creativity
interventions. Int ] Psychophysiol. 2011;82(3):233-9.

12- Beeman M], Bowden EM, Haberman ], Frymiare JL,
Liu SA, Greenblatt R, et al. Neural activity when people
solve verbal problems with insight. PLoS Biol.
2004;2(4):E97-111.

13- Fink A, Neubauer AC. Eysenck meets Martindale: The
relationship between extraversion and originality from
the neuroscientific perspective. Personal Individ Differ.
2008;44(1):299-310.

14- Rad IS, Karimi L, Ramezani V, Ahmadi M, Heshmatic
R, Jafar E. Psychometric properties of Torrance test
(Persian version) of creative thinking (A form). Procedia
Soc Behav Sci. 2010;5:1429-33.

15- Srinivasan N. Cognitive neuroscience of creativity:
EEG based approaches. ] Meth. 2006;42:109-16.

16- Ghacibeh GA, Shenker ]I, Shenal B, Uthman BM,
Heilman KM. Effect of vagus nerve stimulation on
creativity and cognitive flexibility. Epilepsy Behav.
2006;8(4):720-5.

17- Gruzelier JH, Thompson T, Redding E, Brand R,
Steffert T. Application of alpha/theta neurofeedback and
heart rate variability training to young contemporary
dancers: State anxiety and creativity. Int | Psychophysiol,
2014;95(1):105-11.

18- Bomrs KS, Kening KR. Heart-rate variability in
creative functioning. Psychol Rep. 1971;29(1):160-2.

19- Arden R, Chavez RS, Grazioplene R, Jung RE.
Neuroimaging creativity: A psychometric view. Behav
Brain Res. 2010;214(2):143-56.

20- Fink A, Grabner RH, Gebauer D, Reishofer G,
Koschutnig K, Ebner F. Enhancing creativity by means of
cognitive stimulation: Evidence from an fMRI study.
Neuroimage. 2010;52(4):1687-95.

21- Drago V, Foster PS, Skidmore FM, Heilman KM.
Creativity in Parkinson's disease as a function of right
versus left hemibody onset. ] Neurol Sci. 2009;276(1-
2):179-83.

22- Lee H, Kim KH. Can speaking more languages
enhance your creativity? Relationship between
bilingualism and creative potential among Korean
American students with multicultural link. Personal
Individ Differ. 2011;50(8):1186-90.

23- Black SR, McCown SM. Age-related changes in
creative thinking. ] Creat Behav. 2008;42(1):33-54.

24- Belli S. A psychobiographical analysis of Brian
Douglas Wilson: Creativity, drugs, and models of
schizophrenic and affective disorders. Personal Individ
Differ. 2009;46(8):809-19.

IYAF ol g oy o) 0 lous & 0,90

.

S 5 4S

YU oM Lol QB lps £y plitl cel sM S
Sl cudMs maw cplpls g o ol S L ol & s
el s Y6 5 A8 S

oKy Slusle Clas! pole olSiiylojl ;1 1 F19,08 5 SWES
b odly (yglaer o 1y b &S gtao W1 g Mg dxio
w1y 10,38 g Lol JlaS" cidges

ol 00z ()1 sdiun g g (63,90 1 WS U
ol oS u’.‘:)l)’f LXVPY ]awy $d)90 Z@UA uo)w
ol claadl j pisy )5 @lie ol i Il qile
Sl Sdp owdine dldy D Jofme odiuggl byl ol )lS
ol Ao iz 0I5l

&l
1- Pirkhaefi A, Borjali A, Delavar A, Eskandari H. Effect of
the creative education on the creativity thinking students
with metacognition’s parameters. ] Educ Leadersh Adm.
2009;3(2):51-61. [Persian]

2- Basadur M, Basadur T. Encyclopedia of Creativity.
Runco M, Pritzker S, editors. 2nd edition. San Diego:
Academic Press; 2011. pp. 85-95.

3- Kaufman JC, Pumaccahua TT, Holt RE. Personality and
creativity in realistic, investigative, artistic, social, and
enterprising college majors. ] Personal Individ Differ.
2013;54(8):913-7.

4- Kaufman G. What to measure? A new Look at the
concept of creativity. Scand ] Educ Res.
2003:47(3):235-51.

5- Furnham A, Batey M, Booth TW, Patel V, Lozinskaya D.
Individual difference predictors of creativity in art and
science students. Think Sk Creat. 2011;6(2):114-21.

6- Nusbaum EC, Silvia PJ. Are intelligence and creativity
really so different?: Fluid intelligence, executive
processes, and strategy use in divergent thinking. Intell.
2011;39(1):36-45.

7- Wang Y. On cognitive foundations of creativity and the
cognitive process of creation. Int Cent Cogn Inform.
2008;3(4):104-13.

8- Chung T. Table-top role playing game and creativity.
Think Sk Creat. 2013;8:56-71.

9- Krizman ], Skoe E, Marian V, Kraus N. Blingualism
increases neural response consistency and attentional

3 pale 50 g0l S0yl (Ll g3y — sole anlialogd



	Text-Zakeri

