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Abstract

Problem-based learning (PBL) is an active and immersive learning approach that
equips individuals with the skills to tackle real-world challenges. By fostering
problem-solving abilities in students, educational systems can undoubtedly achieve
their goals. As learners' decision-making and optimal solution-selection abilities
improve, they can effortlessly meet their daily needs and achieve greater success
(Yeung, Yuen, Chen & Lam, 2023). However, considering the current state of
students' critical thinking skills, it seems that educational systems have not been
entirely successful in fulfilling this mission. Existing educational and pedagogical
approaches, particularly in developing countries, emphasize eclectic, unidirectional
methods, and prioritize teacher and curriculum authority. This approach stifles
students' focus on problem-solving, creative thinking, and independent learning,
creating significant obstacles to the development of problem-solving skills. On the
other hand, advanced educational systems, particularly in developed nations,
emphasize the importance of strengthening problem-solving approaches to enable
students to generalize their knowledge and learning to new situations (Gaulton,
Crowe, & Sherman, 2023). It seems that one of the educational methods in this field
is the instructional strategy of design thinking. Design thinking, as a novel approach
for innovation and problem-solving, has attracted the attention of many researchers.
Given the integrative capabilities of design thinking, the present study aims to
investigate the effectiveness of integrating the design thinking instructional strategy
in enhancing the quality of learning and problem-solving in the elementary-level
"Thinking and Research” course. Since one of the fundamental objectives of this
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course is the growth and development of problem-solving skills in students,
integrating the design thinking strategy into this course seems to be a promising
avenue. Design thinking, as a model for restructuring methods and results, assists
students in achieving creativity towards becoming deep thinkers. According to Renard
(2014), design thinking is described as a cycle of (1) empathy and observation, (2)
defining the problem, (3) ideation, (4) prototyping, and (5) testing. Design thinking,
defined here as a learning strategy, helps in dealing with complex problems by
maintaining deep learning processes in understanding the problem and various
solutions (Kroper, Fay, Lindberg, & Meinel, 2010). In their study, Gaulton et al.
(2023) demonstrated that design thinking serves as an effective method for fostering
creative thinking environments and enhancing problem-solving learning among
students. Given the points raised and the necessity to investigate research evidence
regarding support for this educational approach, the present study seeks to address the
question of whether integrating the design thinking instructional strategy into the
"Thinking and Research" course is effective in improving the problem-solving
abilities of elementary-level students.

This research employed a quasi-experimental method with a pre-test-post-test design
involving a control group. The statistical population of the study consisted of all sixth-
grade male students in Region 1 of Karaj city during the academic year 1401-1402.
The sampling method for this research was accessible, and participants in the
experimental group (19 individuals) and control group (19 individuals) were
randomly selected. The experimental group received eight sessions of face-to-face
training in design thinking, while the control group underwent the same number of
sessions (eight) without this training. The data collection tool was the Problem
Solving Questionnaire (Cassidy & Long, 1996). Descriptive statistics (mean and
standard deviation) and inferential statistics (analysis of covariance for hypothesis
testing) were employed for data analysis.

Based on the results of the repeated measures t-test, the difference in means between
the two measurement stages in both groups for both variables was statistically
significant at the 0.001 level of significance (p < 0.001). Since the mean score of
constructive problem-solving style in the post-test stage was higher than the pre-test
stage in both groups, and the mean score of non-constructive problem-solving style in
the post-test stage was lower than the pre-test stage in both groups, it can be concluded
that both instructional methods, namely design thinking and traditional methods, have
a positive effect on improving constructive problem-solving and reducing non-
constructive problem-solving skills in elementary-level students. To determine which
method had a greater effect, analysis of covariance was used.

Before conducting this test, the assumptions of the test were examined, and all were
confirmed at a significance level greater than 0.05. The results of the multivariate
analysis of covariance indicated a significant difference in the linear combination of
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constructive and non-constructive problem-solving between the two study groups.
Based on the results, the difference between the two study groups in the constructive
problem-solving style variable (F=9.42, p < 0.001) and the non-constructive problem-
solving style variable (F = 7.22, p < 0.001) was statistically significant. According to
the adjusted means, the mean adjusted score of the constructive problem-solving style
in the group receiving design thinking instruction was higher compared to the
traditional method, and in the non-constructive problem-solving style variable, it was
lower in the group receiving design thinking instruction compared to the traditional
method, indicating that the difference in the effect of design thinking instruction
compared to traditional method on both constructive and non-constructive problem-
solving was significant. Based on the research findings, it is recommended to plan
empowerment courses for teachers in higher education centers to familiarize them
with design thinking patterns. This is important because teachers are the main drivers
of design thinking in schools. Additionally, to enhance the effectiveness of the design
thinking strategy, it is suggested to consider technological infrastructure, human
resources infrastructure, and cultural infrastructure.

Keywords: Educational Strategy, Design Thinking, Problem Solving Style,
Elementary Course.



VY BAEY sl e ow 5ol a3l Jus SR 3 S dolibas

55 el 0,90 a0l tils allus Jo Ulgs (b S5 bj9e] o yal, (st i
SR 9 N S

" ol (sl ot o g0l e

04 S>

3

sboaily jl oolital 3 (5,58 epole slacd iy 5| Slie c(slans ) om 059> o Slgieas (B9al (551 0590l
s &0yl Slyieas (b S 5l (6550 Ban b gycnlil el (S0l S Gl g Jam sl o]
2 ORRR g S ey 50 (b SE (bigal o pal) Gl cisu gl ) Baa b hegh ool (sy9ls sl
-t — 09051t b b sty by, 4 Ghmedy ol b pll ol )99 lisel il dlis o Ll
Ol e ) 4l ool 090 s by sy (550l 2510 48 Jolis (Lol (sanalor o plovl olgS 09,5 5 ¢y905]
V) Ghalejl 09,5 55 o (olai &j50a 5 Sl S8 YA slass o iss )5 (5T a0l s 41 o5 Widg @S
223,518 byl 3590 (VAAF) G008 5 SOV (alitin p G5l 5l 5 ol 030> (4519 elsS 095 5 (&5
S loalimal Gl o (st (9, 5 (b S Sl (e G 99 5 ol (LA Ken (F y9e5] @l
P<-1V) cesl oo Fi5e (5,0 sime jsbay oaiile pe aliis > S 3l oolainl ralS 5 o3l alis J>
S ool gl j (2 S S el S8 L sl g, 5 a8 sl s il lagS el gl
392 st gy 3| s (5o snn st oSl ud altns o Sl oolital alS 5 05l aline Jo
@I 0590 (o ;0 Asliy 50 (b S5 5590l 0 pbly 09 oo loiiiy (g (sladidl 4 4z g5 L (P<-/))
I sgis 50 8 paly ol 65 5 plelas (gilusisils Baa b (Lbgel slooygo are) cnl ;0 g 09 il

D05 518 b9 900 90!

el 0,93« o i Wlas S S (b SSE (B0l 0,01, 1508 I8Ny

Ol SIS olKails o Slasl pole 0uSisls ¢ o 5 psle 05,5 Lokl . )
ol (ST STl o8l ¢ slus pole 0uSitils o i 5 pole 05,5 Lokl . ¥

Email:Bahmaneducation@gmail.com tJgts 00k



e S o G99 K& (ud )3 abb Sa Ghisel 3 ual) gaals oo x5l £ V1A

doddo
oS g Oy Sl g el (S5 Sljeyrd 5l (o ot JBrE PBlae > el s 5o
J‘)B‘ )l k.?)" ..b)‘.) k_;w AQond 959) U] L| 45 ‘:Lﬁu«_«“} 9 u)ls.m.a Lv \))5.’.>).3 os,u...: L o|)3| ‘;J.a)
9 WS o Ol ) 955 CuS g Slgl Wisd oo azlse (T L AT (Dl 15 S5z b azlse o
30 4S 00,5 oy ole olly g la bigel 4 i) ol ;o (58,8 slacsgles alex;l (Foster, 2021)
355 Ldlie o VLS 5 a 955 OMSie > (sl 7055 a8 Sley b oilos S il s SssS oe
odzs 45 ol 4555 0l oS Con i S5 a0 | oyl g auil ails jgam 5045 LS jo Lesal, olgicas
Guaman-Quintanilla, ) &5l o Caws 4 1) S5 i (S0) aloyw (o hpte comb i
SN) 0 08 AT WS o i Wlg ged WS B,b 5| (Everaert, Chiluiza & Valcke, 2023
G 0,5 @il ol sloslel (slagewl ax MSin Jo (sl g o dalgs axlge SHSie ax b 093 oans]
(52 3 Somr 08 5SS DY 558 4y azgi b el 0,5 anzlye ol @ Glon JSCts 590 ol o0
9,5 Sl o banis sl o 5 andaail Cet 4 Sole e a5 Cnl (g0l Bl Con o bl £9.540
5 WS o0 Jos S ol @S el s WS oo |y el e ool iy JSie gz ase
03,5 28l ,o 1) dnel> odizen Pluw &8lyys 0S o oS el sl Glp 1y 6,58 slacs )l
Wolcott, McLaughlin, Hubbard, Rider, & Umstead,) o.i5 o J> |, bl § 0iiS oo (5 5 ouonats
Jleo S )0 02 5 05055, (S5 40 w45 Sl (650l sla i, 5l (S dllus o o peal, (2021
ol 8l o wdge ,0 1) Seel s Glgiee 38 (s tisel b0 )l 08 sele iz
Bly Sloy b agzlse ln ly 08 9 conl Gooe g Jud 6150k (o9 alns > )b 5l 650
og> Blawl 4 [ Sjgabe oyl5gel sils asly Bluw o oblgs o390l pllas 51,065 o eolel S0
oy easly Gl 33l 1S53 0 atg lad>ol, il 5 (5 S proal 508 az o 15 s ) dalss
Yeung, Yuen, Chen ) cosls asalss (g ius Cudbse g 0iS 0 00,90 1y 095 ailjg, slasls o>l
(& Lam, 2023

Sy S A SE oy 4o ligel ils dad Cumss w4 azg L oaS cal Jl> o o
Ohi9% Sty 5 529l Ssae sl Sus)y el 0355 (3850 iz Sl cnl bl 1 (359 n95550]
Sloime g plee Jlazsl 4 bled 5 dgwcSs o idli sl by, » aSTE L arwy b o sla,giS o

o jO ).A| U"‘ 909y (y )l ‘) u‘)f"]u‘““’ 4.“«)‘)] u...ﬂa_‘? 9 d)l.> )S.D.) Wlio J.‘> » )5)44 flew o



MABNEY sl e ow 5ol a3l Jus SR 3 S dolibas

9 S8 Ghigal o)y Jnll .l o350 slml (suz @lge lae > sloclos arwg 5 o)
Oledre aSil aloz il 1)ls 8925 ola il Gligel tils 5o [ J> sl Ggn sbas el
2 Wlee o g SE a4 i oS D g (ngs sbedpal) 5l Geg)e Slgie ey o
DS o ooliiwl ieS el g0 2l

sl Jlane 53 0325 i piy B0 (Lo 15T 0,90 455 ] oS S g5 n (B
stz sal 5 Sledlbl aslyty sl ls b o8 gl |, s o by, (slo,Ses) sy o
Collae glaylis) 4 5 00,5 Jas 3lg 1) 0l (slog s g dind e (yloj Dlodlie 4y azgi L) 29>
(Gaulton, Crowe, & Sherman, 2023) oS hows Soi; als o

by 3,15 S92 g altns )3 11553 33l g Al Cople 4y iy bt > Sl )l Sl
Wlis 51 simogs (s3lwcdlid (s sl ol g 09 oo oaliiul SDlic 3,509, o 5l Ygoro ¢ siins
LT oSl b)) 5 ooT sl oS Sl o sSle o bl daany 35 plubis (Jle Julosiga 1o
Jogicay) alis > sl Ulss byl 45 ol ol Lis Sliios 5§ el 0ids Jo S
<L (Cui & Teo, 2023) sl Lo o 15y il glocaadas 40,8 (iiSTy b (g0l S5 b
L alilie anl 4o o)l3, 5 e sible (25 lis ol peitie §l sy i sids sl alis o &l
@l ) 6,1 050 pal albye 3 Ol dhis pé @laygl clinl Sons alozsl ¢yl
Jlas 45 4> 45 b .(Uslua, Mustafa, Cagla, Girgina, 2010) aib asls bLs | gouall § ¢ misassloxel
5 g5 88 5,50l slos nl caizan 5 llis S U155 S S ol o 0 e
568 Gsnactisel by o aslols lisal 2y (jsel o Shes 5 (L3590l 003k ) (gloaisS (e
Shizgs el (ligal 2ils 5o b Ul ) Ssut 9 i 5 et Slailed e Wl |y s (o285
b o

Design ) (b ;& (o350l ol woism ol jo shjgel Glagiy, 5l (Ko dwyo0 S 4
3 s 255 elas > 5 sl sl 55 o]y st s>b S il thinking
Ban ol hasl  olob S5 il sl & ax s L Cenl 058 (i o055 41, o Kiagsy
5e] Pl U 5 6 S0l CoteS Slisl Jldo & ()b 1S& (5960 0yl 3ol chm 5T e
Arwgd g Ady () (pl ewlal Blaal 51 SO aS T cal gl o)90 ipgh ¢ S& w0
ol 5> b S 0yl 58l ey o S5 4 5,0l el gl I 5 Al S sl e

..\.wl.s L5 o|) d.u.a) UJ‘ ) ..\.:‘9.169 ‘U“")‘)



e S s G332 5 S )3 )3 AL K58 i 5eT 5 bl asls sk il £ VY

Ol 9908 iy (6 p5ls 5 B S B9y 5 Zash sl aleo iy Dlyied e |y Aok S
53 W5l o0 4555 5,49, (Al Slacenige g baJliw L) (W T3k a5 WS (o SIS Lo 09
L1, oM plgson a5 job (ol & (o n (o Cizme 9 o sloely @ Al Jo L acedee ()
0l n Alas S (555, sloosgims 5| 38, 51,3 Bam b g8l o >k ,SE5 58 > 5 (slas,
oS |y asdS 5l 2, i g 0SS 5 S dow plFapls aS weo o |y o3l pl GBS S0l
sl 1y oliselotils @l 5 bssy @il sl sl plsiear (Hob S (Pankes, 2019) aus
(Renard, L 3. wleioe )b Gros OS5 ploreds (28L dangs Cq j0 S & Jpog
(F) g3l ponsl (1) alincs Gy o3 (V) wonalie 5 Jown (V) 5l gl > lsicay >1,b ,Sas 2014)
GrSob oyl SO Glaieds el o a (Sl Sa el 0uls Caoss o995 () 5 6 3lwdiges
L ablis & ccalizeo laooly g altns 555 50 Gooe (253k lavn] 3 Lais b oS Sl oads iy yus
St Olsn wle (Kroper, Fay, Lindberg, & Meinel, 2010) oS oSS oduzmy OIS
S5l 5 (29,5 St 10 (5 Sew s Jo g solil S5 anle 68)l90 )3 1) 09 (nl (8,
(Wagner, 2011)sg45 7 oo Ju55 5 (658niS g Sledbol Ll gas jo65 o 31,15 5 IS
sbml sl Joe B9, Olecas b (Sai as Wols las 0g5 iegys o (Gaulton et al, 2023)
Lynch, Kamovich, ). s,ls 5 5 I8 bsmisls jo alluss Jo> (6 050k rizmon 5 > S&5 sloais;
b9y Olseds b S g, 45 Wlosgad (3,55 se> imgh o (Longva & Steinert, 2019
@ S8 Sl g izl Gijsel rizen g SE slaglls 5 ol e 0 Wlgise F5e (SBi90]
@D s 2L Bisel (g, nl &5 wb pasie (ragh cal )0 wled Jes 5 5050l
Deitte & Omary, ) .ccol o o Fa 150l o Si5 Calizes sla ol o i g (oigel ;0 osllae
L ool i o wlosls 5lis (S5 aipel jo Lk SE Slyie o 055 iagiy o (2019
Slesmils (a5 5 (6 0] slagly igan s Wl o U5 Sgugs 59 (5 fobine (oo
SE lgie Co dagh o (Wrigley, Mosely & Tomitsch, 2018) (6,50 Lidgh 4o 09 ol o
358es 35 ) 5yl (piZu il L GBjsel gy ol a5 sl i @bs (T el 5 (b
23l Gy nl a5 ols GLa gl Bl e 4195 olgel Bl allas S Ulg5 Geizman 5 (o)
sidgh ,o (Ranger & Mantzavinou, 2018) .ol ol jon o5 Jilue 4 (555wl SUls g b
Sybline (2L (Laisel gy ol o5 0l (i @ls sigee (Bj5el 5o (b S lgie co
355 sarmalis bt eien Sl ol e ialejT 09,5 )0 bagewly jo CudMS 5 S5 SUlgs Sgnga o
il sl @ sloanlih jsbay Sk S Mol g (o) medlie (5550 55 i) (nl Jlobine



VY BAE-Y sl o 5ol a3l Jus SR 3 S dolibas

LS e osliil adly slis OMShs > sly 50 S el oS 5 o oolitul dlias >
S 4k Jpame (5915 e wlsi oo Line (nl 4 (b S5 a5 cnl o ks lalesl
Sl iS S o3l Hobar | bplejlu o (cages Cillagy wlu e ale Ko slaaiis) 5o
w50 shisel Glooygs s 03T Bl plo 5 (Jod 50l 0 Cypae 5 (b (o)l
Alas 4 4295 b 39,00 )5 4 ol ,0 @l (ch55el lagds, 5 (S0 plgieds g attes b Sis
510 50 chmgh 05008 g ohigel £55 cnl 5l Culex 0)ly0 (i walsd sy po3l g 0ad ke
2 bk S bigel o yaly 3l LT a8 Canl Jl ol 0 (09550l o050yl (gl ¢)9lS
Sl g il 0)30 fjgal-ails dlas o & )lan 2 gy 5 S5 oy
D FY)
ool ganalz 351 0lsS 09,5 b (903l m0se3ltn b b et sy e SR 0l
VENNFY Lo Jlo o )8 3 ) 4l gl ol aly ey gl Sl 4l Jols a3y
05,5 5 (V) talel 09,5 95 50 QEWLSES 5 eyies o (gl Cnl S sl s, s
ddzr A cos oS 5 ((hb ) Gllejl 0g)8 5 wiad Sile ol ©jsear (B V) olsS
Cassidy & Long, ) allus > acliies Wosls (55910,5 Jnl () Joax)cd 5 8 6 0a> Lo)eel
Gl iy 4155 Glew VY gl 5 0 llzel 5 (b alo s g0 (b dolitiny 1l 05 (1996
Ol yod a3 oo 18 o 950 |y Jole A8 ggame 3 (e (nl Bl oo 4z )0 an il ol
Saske b Sboys sl wilole Jolge (nlogd oo (65185005 12 5 wiloood caly il o (oaozuly
2 oeipslozel @l e Jo S s Jo 53 JuS b e o 65 ln sellas J> 0
Sran T b alide ool lagiun 0550 (5355 28 b )T S 5 Sliz! S llie J>
21569 STy 050 &5 sy p plyr )0 (95031 g oo 0l Gl ((eilosed) 9 (Ge3)) ()

59 0 et 515 90300 QL 1) 055 Cillie by cdlye S oo Ol P slacnise 5 Bl 2l

an3S o oyed aly an S Gl Gsesl Gl )T ped jo 03T 1) il el 4T Wlgiee S92 9950
o slabiiio 23 Elis,S Gl culpd 258 oo Gl 0 008 523 oo o0d 41135 5 Sao0 003 o>
VE) Al Jo 55 sk o sl e 4 (1295) onnS 5 SV g 5 ol aalllane o alls >
5 oisasaloel (¢8R g oY +) dlas Jo 0 S (1Y) 5 +/89) alis o yo J0S (1YY g
103 5 +10F) lacs J> 13 2l 5 (108 5 +/0Y) dlaws J> 0 Slial (¢85 5 -1V allis >
3 (Mohammadi and Sahibi ,2008)) .( Anghi, Abedin and Fathabadi, 2008)asloads i )l58

ol |y o alsme alsy s 170 plp glds,S Wl o yd sloslial L) 93T cnl (G500 bl



e GBS o G99 K& e )3 abb Sa Ghigel 3 el Gaals s il & A VY

Elsa,S W Uog) oyl 5le 5eel s 40 (555 » (yae3] shat b 5 il cnl 5o oges (3,155
irog el 5l deesls Jdigas o0 jglaieds del Cews a4 /86 SLL oo dnliiisy JS 6l
solitl (s b cy05] (sl il lasS el doloial LT 5 (8 il Bl ool 5 (peSiles) ol

A% 9 SE () 30 b i G596l 0,8l il Sl digai ) Joir
Sluds> 7,8 RV &
ol dda 65155 0 g joe Gledae g (e sl agh 12l g pl g Slaal Gl , Glsal S Jsl el
el il 2 s plelie b ffen San h ol 4 S5 U Sl S
3 Ll J7S s Gialesl g8 99 e sl dllas o &lee 09051
=
T Lo E55 9 ol paly Bk 5l (S5 e o s S cesle (Lo
b 5SS 5 Com g ugale mutlis anglie Gk 5l Oligel il 3lo 5500 5 illy SVIge | oyl 5edls
ol 5l eles (g3me ()b gy SaS 4 e plaz] Glatgles g lacalis asis Bas | e b SE
Y fasd e U o s 5w |yl o plaaed 4y a8 slaels” sl aalss oo 50! slrosly (w0
rhae el 10 5o oy )5 QLS o aelsT ) e Gl edlool 5l g 455 55 2, O Holas P9 dul>
5319 et Bl g lacglis ool satiaisbs 4 anlys o baT 5
Solee isel 3l an (e anle S (gt 58 (f590lmIs (I S5 s 5l amy
397 a4 (N la)lS ai Cdgis (D)l ol il (Slbes lp i Jgal Dglad g i | o pal) il
oo IS IS o 1y 093 Al g 5550 @l e S b STy pligel il | e (b S
Saley Gosloly Gad iilon oo O W 5 5Ll 4y w0g)S 52 I8 ) ey s sl M b | sl e P dnle
o)y dgdise aiwlss lisel uils 1ol S azpe Sl Zaz (9,5 S o 50 (ilsd | g 0k 0 sl
e 0L P9y b 1) Bl 9590 delsd g aS 95 90 (gl o S WS )0 (lsd i Dylas
S gl ]
S ply imgh g S g Sladlas o 90 jo andli pwys asliy 5l eslainl b ads> ol jo sl uils
T W 2 iy 5 (028 ConnBye Su RLLS g0 (pl 4 b BT sl S| b S
. A . - »
O3l (Yoo (s 9 003 )13 (53 CoaBga P»‘) Sy ol aulss gl 3ls 5l gl g oy Pl anl>
Gl SlaceJlad anlsl (29,5 (G5XUS 5 o b ljgel I a5 398 oo pilae (il e e e

Dy aialst o |) )0




WY RBE-Y Sl oo Bolais 0235k Jus

G938 w3 dolibos

@l Loy S walss oo plas IS5 ogas ;o olisal il (515 Gl g oy 5l an
x5 G o)lys Ohigel Gtls o Cess olae 5 iy gl ST 0 1, 395 (29,55
g WS oo SuBlosl bl (59, Lo jet U 1SS (g 09,5 o waalsl 3 )5 o 5L ) Loy S
SO O] s 9 00,8 Sl ) o ol 51 (S Jai o (Bolas &jg0ty olhae (o1 51 e
395 Ol 1S3 Gl G 955 Gl S5 Spgoa |y GLalYs wing 00,5 DLl ek ol a8
AL WSS 4y ob lage 995 (patd Sla(Shy 4 a4 Uile gt SBl s o oS
OS5 g1 s S mracs 638 ,5b oy o elain Slalllas LS b Caad ol bl
4 B oo,S sbnl sladdy o 5l o3 Gl 6 )9lol sl ligel Al iy ) (8,5 S8
Syge 3 SVIges pleo ool jo aisls b el Sl (SisSar 4 Cond 5 Gres SE
Ceand gl 1y QLo 5 JalS 5 s Yo 590210 b s iy lage Dl 28 i iz
S5 sn Slages ey Sl o a5 V15 5l ass (T (prizman iy gy QLS o Jlais 5
ddr o5 0SS @ 55,5 phae cllan ol 1 ey anles cldlsaly abg e Cand )3 o0 |,
w2 5 05> G 4 o Bl S Sl sl T 50 45 e 3y 0l e sl

ol ST oy

4 @ JiSS «l)|
L olyselotils
Jisl Gos Pk Al
»ErSel
S paly de;

b SE

Sl g Cagh Egi90 b 1) oy gl LI g 00,5 o)Ll oyl SLS o LS gaul)] Coand
023l Gaiges 4 Ly glaml e elae cyligel mils 5l golass 5l el Ll e iS e
solel old &yguoas 8 51 as 1) liwls cpl caalol jo ailes o 1) Gl uyd e il
Ol @l wSe pgondly o Jlws cdo L b aalys o oyligal 1318 5l 5 0uS o s 340 00,8
odd axaS Cdllas 4y 1) ol Bl amgi o Ll gla ey SO L el (olid plas] jlamy oS 55 s
e s aale o lgel ity 5l ass (b (gl elae [0S o il Gliwls 550 slaSslls
by anles o g ools LT eyl liwls oo a8 5 s s e b ol Lol oS g9, il
Vg 0 80 slacsly> agSnl B asygl ob ao)bgs |, old jo sols ylid pglad cum
Gaalol jo a8 s laco!l coacds e sl iy 4 Sl aurd 5l 8 oS o oo s
oS LT 5105, o0 65 50dS Coonnd g s 5 ilgS o plae | 09 00l CLS jo a8l il
Loz 1) cdbogls olydl (las g L8 50 plre ool zylae oVl5w lea g5 o1 Jsl Jlgw 50

i gl Ol 0 Caand ol Jgl Jlow lez 4 amlys co ligel il 5o g 0gd o

S yely Bl
2 b &
& s 0
oo Sl o

wiley B




e G o G 9 K& e )3 abb S sl 3l gaals s il e \VE

Oyad g o 03l ol 8 dude ond atuler GIIS 5 e dled I glasdls ol o
Coond 2ol i ez oy 3l dm 0,5 0 OHge alBdS Al @IS 1wl

Olyaelpmils 5l g aaS el oI5 T & 55 odae jgel tils sim 5l 8 and> (545 50a8

e ol it S 3] o 5130 5% sy o5 4 i s g o aalys g | S5 )

g 58 g0l ail & gy 05d co atwles oljeel tils 51 aiS o 5T 1) Bu (sand> plae L olygaladls

PS5 s 1y il S L b ol e 0 am g ol |y cannd ) 51 | JUI o

L sy slbog,5 55 5 onds (saimog,S Sl egol il IS 5l o ctirod Billas les caslooly | 20 x50k i auls

0955 32 s e 055 LS o (el L logly Sl 90 cnl sl s ySen | SR

5315 se Al o 0B 4 K33 Gligel Bl 5 05,8 Hlsie LS o 1, 955 L games | T S

55 s gy Sl 99 cnl dr e lol 5050 @ bagely Jlail 5 oSS sl e 10T 51 o

D oo oald ST lareds 41idS ands o aS o)l I3 Al o codled (OLST gum Cand

S Sygo 5o il WS j0 1y 053 sla IS B alss e lisel s 5 golaas ) elas

030310 09,5 99 8 (sly b 03l (S8 4 Ggesl i sl eg b Akl o (redg | seilim 2!

=5, I8 OOl g o ;05 50 sad ataS a5l ol atwlgs oligel iils 5l g ol 550 | 5l SS9 pol g | ede dwls>
3l 55l & (29,5 | Oliselitils

iohgs sldaidly
05; 99 4o ‘) (o&)’L..u J....C 9 OAE)'L\A) alis J_’> GLQ)..J..A )L..:.r.a d‘)}ul 9 u.i:l.\.o Al de} LsLbe.bL)

Do oo Hlis gaejl e g (903l s A e yo adlllas 5,90

s Jo (61850500 Jloma Syl g (2 Sles oF Jgoz

Cnron (5 3903 o95lom o3l 055 e
T s oSiles Sl | el | Gl | Sl
Sl | oad Joasd |l Jbexe
SVV/FEE | Y/AT FIVE VAY | Ve VA- | N | olb Sispal, | diue Jo
7S Aadi TR FIsA VVE | FIfY | s | YIEY s o3l
VIV YEY YN VAR | YIOY | VAd | ORF | olb Swopel, | ke >
OIAA™® Ve \lla \OR ATAR T R /00 o BN v T ol ué

39 % )3 09,5 95 8 ;5 (6 pSojlul Al pe 93 (o eSile DS diien 5 (50l @l ulul

s Jo S 012Kloo aSyl 4y a g5 L (P /0Y) 09 o gre o0 0 ) (g)lo gre o Uy

Jo S Sles g wdlise 33l Al ye ) i 09,5 50 8 50 (05T Al ye 50 0l

48,5 4 aBl oo (903l Ao pe 5l yieS 09,5 50 18 )0 geil g Al e 45 swiile é i




\TO&\Z-YMQ‘f}ws)w‘fas)‘L}_db» G295 L5 dolikiad

ojl bt Jor (al3dl 50 (s G395 b S 0 paly (S (D590l S 50 0 45 09 o
sl 0y30 ligal il s Jo ©len 2 Gy 5 5SS Guyd o ol o Alts Jo il
a5 oliul uillggS Sl 51 Canl 0392yt by, plaS Sl Al et (sl )l st 3T
Lol ool 5,155 (V) Jgoz o J s as
S0 5 5SS 5 olosime e b (e g (o) 0051l Sradg e gail nl 62l 5l S
b oS5 0 andllae 8,90 09,5 55 457 3l (yLaS (6 uiite dix el lgeS o s sl ol

Pillai's = + /85 F= YYIVY P= +/+ 1) 3,1 Sg2g (5l come Ssld onijles od 5 onijls alivs o

.(Trace
okijls ek g 0kijls altus > 2 (>l S5 3 penly edls 3l g 51 ol lgsS Sl gl oY Jgizx
HRPrES e F Sl 4y Eocne s e el
(5l o3laily & loline Sl ygdome &byl Sl ygdone JUESH
1Y ey | oFAY oI0Y \ 72T a5yl ! WLs >
100 ey | FY/eR YEYY \ YRV 05,5 il s0i;be
< [AY ¥ YYIVY U
“I¥4 e [ AYAIYE /YA ) AF/YA a9l ! Lo >
e ey | oYYvY VPIVE \ \FIVE 05,5 il saijles é
“IVY ¥ YF/24 Uas-

b oijle dtns Jo S piite )0 dalllas 9590 09,5 93 o Dglds -V Jouo @l bl
ol 055 5 ime (P<+ 1+ N 5 F=YYIVY) b osijlas o liacs J> Sioms 5 (P<+/+ ) 5 F=FY/ )
Obgel o 09,8 50 eaijle lis > S b0 Jrawd 5 Silke (V302 o0y fraas (sloreSikee
b Al o S e ) g ey (S by 4 S (b SE (Bgel 0yl L azs S )8
W5t yeS (s (g, & S (b SE ajgel 0 pualy b a5 18 (ajsel 09,8 0 onisls
Aes Jo (o Gy & a2y S5 (g0l 0l Sl SIS 29 e aid )5 azeits oS
S 3l ool Gial33l 50 (2l S5 higal 0pal; il cim 0g Jloigie eijl il 5 oasjl
6 g ity e (b9 4 Coms il i Bt o 5l ool malS 5 eaijle Altes J>
0y oy Frog B0 iy aoaijle zé g oaijle i oy (b S ijsel 0 peal,




e S o G99 K@ (ud )3 abb Sa Ghisel 3 ual) gails oo 3l £ \YF

G5 dmS g Sy
4l e Ogaltols e Jo QU5 (2l SE bigal jaly 5B (o) ol Bk Saa
Oligeloiils (b S (el oyl ols (Lt iz a0 55 b ) AU ol et
5 ol LIS olgF 05,5 & a9, ol el il Dlped 2l 2 s ylolime Sl alesT 09,8
550 @5 Ol pied ey Sligel2ils b S Sl p0 Ak S Gijael 050ly calnle
S e (P R 9 SE ) 50 (b Sl sl esliul a8 ol plis bt asl o
b o)Ll b Sa o pal) Gl by 50 a5 jebplea anl jeel tils (550k 4 olae 5l az g
(Gl 2 (Sl G 5 W0 Az lse 53l il slacumise b ligal il (igly 5 S ey0 50
w23 o il T (6 ol Lot 45w e ] CanlSS lgieds a3l 5 Lo oo 51 (bl (glae gacma
el b Aok Si Spoleay S oo 5 35Sz L5555 anta il oo 435Sz 9550l o0 (T 4 oSk
Gk 3l s @lelid 1) (oadly slis Gla iy b aiS oo 3155 1) Gy g gl il zlibo Cosn

(Pourmohammad  sla g L adl pl auls wws &Il J>oly o s8lg JSiw 6l p (g5lwdiges
Gouchani et al, 2018), (Kamali Ardakani, 2013), (Galton et al, 2023), (Ranger and
Montezvino , 2018), (Baird, Gist and Lewis, 2018), (Lynch, Kamovich, Lungova and Stinnert

il oo gean , 2019), (Detti & Omri, 2019)

CBMS Jgol 5l 6 pmSo e b >lb a5 as auzdl jo 50 (Kamali Ardakani, 2013) aiw; ol jo
slo >ol, a5 T o Dl J> 0000 aiS o solatul 093 law J> 10 oylalb a5 sla g, g
Bl las 5l 7,5 o5 a5 lae Wigd cos 215055, coge b g diiugs ol J> 4,0l 5990
S ey b S5 09 by ] Cis ya5 5 S el Wl oo b S goged Jg o > b
909 y9rmebas! b 8 3 pamie Jyol 5l 6 pSone b aS ol dlas 4B Jo slaol, 5l (ST
J> slagts) S50 5l Wl oo adgl Gladiges cobo 5l S ose 5 dmgn o5 b e 5 Slas
S e sl IS b 5 Sl eamy 5 Gl Bl Jo o allee aldls
Alis 5 5l 3390 S dzoly 5 5luge a1 ;3 AL e,lo 1, (s slo Jol, 481,) colll s > b
G o olp Gloged laicas b S&5 G 6,500 plad dzg cpl a5 ail oo b cadaslis
a8l o 55 (Ranger & Mantzavinou, 2018) .ol alluws 4B > &l sla Joe [0 5 allis
Oialejl 09,5 55 bagealy )3 S 5 S5 Ul o50e 50 5ylobine (o250l b (Hob S5 (g, a5
g1 oy pedlie (6150l 45 by, ol jloline 5T eameyLis el isres sl ol ya

Sy ) 5800 rbe (Fhb KB (S50l 0)90 y0 &5 RIS AT S Glgie ke cnl 5
UIPCINR ST IR S PRCIUN JORURL gUURICHPNS S [ RCIOC S FRS SRUPSL KU g0t CRNEINC Y | P I



VYV RAEY Sl e ow 8ol a3l Jus SR 3 S dolibas

a ool o ssbilan (b SE anTp 5l Cand sl aaiadl e ooy JulS5 oy 5 el
& g gn 0305 el graly 4 demsy g S 0970 Slaby, 5 byl s wijls 45T (5 xS0l
Lo, l5l 51 ol jo wailes,S ol "yl an peS™ laieas b Sas 5l licale 5l (S LS aen
b Saranlg s als e e gl aS casline Gl gl oo colaiu] STAST O jgoa b g, g
ol 58 52 pealss o lag | 51 IS jo Jleglgiods catiS co il ;o 15l Szl jo 550l tils
Garcia-Manilla,) oS oo (S0ib alul s> ¢ Sl sla ol (55, (6 i ST 5 ales koo |,
Uhgy 45 aisgad 5,155 5 (Lynch, M., Kamovich, U., Longva, K. K., & Steinert, 2019) (2023
Gisel iz 5 S5 gla bl 5 S)les S9ne 50 Wi e S (D390l (B9 Dlsiear ok S
2 st oLl 5 cisu Bl L iael Ghgy cnl wled Jee S5 (5050l 4 SE ol 5 152!
5 (Deitte& Omary, 2019) .coul ol o 5, 50L jo Sa5 calises sl ol o dan g (o590
6] slagely e g allis o oUlss Sgege 5 (5 loline st i1 L >l,b Sas a8 wzsl o
g olyan Loass 3Ll

WS 550 1 LT eledlbl by cred wub 8,3 Wl Jo ail )3 0 a5 S s o @ly o
s Plas 50,5 do sl 1y L] 5 ame glojls |y Galadisgal ol Lo yo ooy sloar 205 &
! (Ranger& Mantzavinou, 2018) o .o IS 4 656 slacaades ;o cduzen Jluw glgil 9 S5
3 8bes 5 Sy Jlab g 5o 0lSS5 (Sl il ijgal wms g o Sl e 1) S e dly o s,
f‘)‘b SSE (S 6ol slalaze 5 sl a8l w\)sl b S& by, Cangese Wyl 0,8
S Gl oo el Lals sl polie (6 250k 5 (n e ekt (b SE il o SR s
3l STy 095 oo @S 554 09 oiluiS wyd sladasliyy 45 by, (nl &5 J5y50 )0 bl
Jolss Sgy0 else 09 oo Sle Sgpm b (9 sowie Jelee 5l dllus J> sUles .(Lynch, 2019)
@il o5l asile gy Jolse il go Gz b ol llss o slowiul dle (355 (Sisn
edge boaipnFol a5 Sloy aiil o 008 g (55 ol S Jped (plro) obiwl ¢ g ys anliy
UT 4 .))‘.) )L\.».>‘ ) ala] L)T 3o as ‘SLDU)LQ(Q 9 SleMbs| )‘ oolazl l) ..\415.:6“ as ’39‘“(5" 929)
asS wilasls |y ol 4 faww, ol jem 9 o)l S a5 Z8g b dany Cawyo by L!.»J.w Cusdge
W3 sla )l 5 231 o)l las Jo Lol pate nlpley ol g, e o L (55 09 0
.(Pourmohammad Gouchani et al, 2018) <l o5 (slacaadge ,o ool disgal
20 by sl iloasailys slooygs Jlo (59e] 55100 10 355 g0 Sletiy Sioh @l & 4z b
b Si Lol aies lales a5 L 553 g,anlin b Si slasl b olisl ai;



e S o SR 9 K& (ud )3 abb Sa Ghisel 3 ual) gaals oo x3l £ VYA

gloslon; (2l S o), (p5u 5l 6lp 09d o0 Sleiinn rizres gy sled 4 )l
b eizron 29 43,5 Jlai j0 (Ko 3 sl w5 (Sl (695 4 b yo (5l s cail5LS (sl s
ool G5 ma0tipel polety J975 S BR oo (w0 3l (Ko GheRy 5 SSE ey0 4l 4y az g
Spealy alex il g o paly 1 auST b e yo5 slosaly o uyo ol Gl LS )0 098 o slgiiny
23 OlFse dwy (rl )3 025 13 plebae LSl )0 ol Sz 5 (29 (paain bwg (b S
S 3yl 3dli g eolitul p bowS S bl g P jgeds s S slagsdl o lpiie
b asgame 5| IS ST il 4y o il oolil gl g mlolid | Hlees gloonyl s 05T >k

Q)S o)L..u‘ L¢‘>‘).‘a )SJU 4.....‘3) )\b ¥ L.Sﬁﬂ‘ ‘bu\.c L Q‘?"LSA U’“‘Q5)" u.:l
S >

el 00 el Wlie B ainy g5 Lags polo aslllas slaas so

&l (Bl

2p 5o JUS Allie cpl g ol oo @dlie Lo ka3 4555, w3l Lol alie B aias bl b
P93 oy aslilad )3 Olr g cwyp Suz Bro g ouits Olr (2B b s 5l el (glay a0

References

Cassidy, T., & Long, C. (1996). Problem Solving Style. Stress and Psychological lliness:
Development of a Multi Factorial Measure. British Journal of Clinical Psychology, 3, 265-277.
10.1111/1.2044-8260.1996.t001181.x .

Cui, R, & Teo, P. (2023). Thinking through talk: Using dialogue to develop students’ critical
thinking. Teaching and Teacher Education, 125, 104068. https://doi.org/10.1016/j.tate.2023.104068.

Deitte, L. A, & Omary, R. A. (2019). The Power of Design Thinking in Medical Education.
Academic Radiology. 26(10), 1417-1420. 10.1016/j.acra.2019.02.012 .

Foster, M. K. (2021). Design thinking: A creative approach to problem solving. Management
Teaching Review, 6(2), 123-140. 10.1177/2379298119871468.

Garcia-Manilla, H. D. (2023). Application of Design Thinking and TRIZ Theory to Assista User in
the Formulation of an Innovation Project. In TRIZ in Latin America: Case Studies (pp. 57-79). Cham:
Springer International Publishing. 10.1007/978-3-031-20561-3 3

Gaulton, J., Crowe, B., & Sherman, J. (2023). How Design Thinking and Quality Improvement Can
Be Integrated into a ‘“Human-Centered Quality Improvement” Approach to Solve Problems in
Perinatology. Clinics in Perinatology. 10.1016/j.clp.2023.01.006 .



https://doi.org/10.1111/j.2044-8260.1996.tb01181.x
https://doi.org/10.1016/j.tate.2023.104068
https://doi.org/10.1016/j.acra.2019.02.012
http://dx.doi.org/10.1177/2379298119871468
http://dx.doi.org/10.1007/978-3-031-20561-3_3
https://doi.org/10.1016/j.clp.2023.01.006

Y4 &\z-r}ﬁg‘f}ws)w‘ﬁmmdu SR 3 S dolibas

Guaman-Quintanilla, S., Everaert, P., Chiluiza, K., & Valcke, M. (2023). Impact of design thinking
in higher education: a multi-actor perspective on problem solving and creativity. Intemational Journal
of Technology and Design Education, 33(1), 217-240. 10.1007/s10798-021-09724-z.

Kamali Ardakani, F. (2011). design thinking; An effective way to creatively solve the problem. 4th
National Conference on Engineering and Innovation Management, Industrial Organizational Creativity,
TRIZ, Bionics and Innovation Engineering, Tehran. (in persian).

Kroper, M., Fay, D., Lindberg, T., & Meinel, C. (2011). Interrelations between motivation, creativity
and emotions in design thinking processes-an empirical study based on regulatory focus theory. In
Design creativity 2010 (pp. 97-104). Springer London.

Lynch, M., Kamovich, U., Longva, K. K., & Steinert, M. (2021). Combining technology and
entrepreneurial education through design thinking: Students' reflections on the leaming process.
Technological Forecasting and Social Change, 164, 119689. 10.1016/j.techfore.2019.06.015

Panke, S. (2019). Design thinking in education: Perspectives, opportunities and challenges. Open
Education Studies, 1(1), 281-306. 10.1515/edu-2019-0022

Pourmahammadghoochani, K., ghadampour, E., Yousefvand, M., Padervand, P., & Aj, A. (2019).
The Effectiveness of Cognitive — metacognitive strategies training the difference of Problem solving
styles and referential thinking in high school female students. The Journal of New Thoughts on
Education, 15(2), 203-216. doi: 10.22051/jontoe.2019.12602.1541. (in persian).

Ranger, B.J., & Mantzavinou, A. (2018). Design thinking in development engineering education: A
case study on creating prosthetic and assistive technologies for the developing world. Development
Engineering, 3, 166-174. 10.1016/].deveng.2018.06.001

Renard, H. (2014). Cultivating design thinking in students through material inquiry. Interational
Joumal of Teaching and Learning in Higher Education, 26(3), 414-424. 10.4236/ce.2014.56047

Uslu, M., & Girgin, C. (2010). The effects of residential conditions on the problem solving skils of
university  students.  Procedia-Social and  Behavioral ~ Sciences, 2(2), 3031-3035.
10.1016/j.sbspro.2010.03.459

Wagner, T. (2010). The global achievement gap: Why even our best schools don't teach the new
survival skills our children need-and what we can do about it. ReadHow'Y ouWant. com.

Wolcott, M. D., McLaughlin, J. E., Hubbard, D. K., Rider, T. R., & Umstead, K. (2021). Twelve tips
to stimulate creative problem-solving with design thinking. Medical teacher, 43(5), 501-508.
10.1080/0142159X.2020.1807483

Wrigley, C., Mosely, G., & Tomitsch, M. (2018). Design Thinking Education: A Comparison of
Massive Open Online Courses. She Ji: The Journal of Design, Economics, and Innovation, 4(3), 275-
292. htps.//doi.org/10.1016/j.5heji.2018.06.002.

Yeung, M. M. Y, Yuen, J. W. M, Chen, J. M. T, & Lam, K. K. L. (2023). The efficacy of team-
based leaming in developing the generic capability of problem-solving ability and critical thinking skills
in nursing education: A systematic review. Nurse Education Today, 105704.
10.1016/].nedt.2022.105704 .



http://dx.doi.org/10.1007/s10798-021-09724-z
http://dx.doi.org/10.1016/j.techfore.2019.06.015
http://dx.doi.org/10.1515/edu-2019-0022
http://dx.doi.org/10.1016/j.deveng.2018.06.001
https://doi.org/10.4236/ce.2014.56047
http://dx.doi.org/10.1016/j.sbspro.2010.03.459
https://doi.org/10.1080/0142159x.2020.1807483
https://doi.org/10.1016/j.sheji.2018.06.002
https://doi.org/10.1016/j.nedt.2022.105704

