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Abstract

The Impact of Engineering Design -based Program on Engineering Habits of
Mind, Mindset and Scientific Career Interest among eighth grade students in

the Sultanate of Oman
By: Marwa. M. Z. Al Hinai
Supervised by:

Prof. Sulaiman. M. Al Balushi Prof. Abdulla. K. Ambusaidi Dr. Mahmmod. I. A. brahim

This study aimed to investigate the impact of engineering design program on the
development of the engineering habits of mind, mindset and scientific career interest
among the eighth grade students in Oman. The study adopted semi-experimental
research design. The study sample covered two experimental groups; the first group
(23 students) was enrolled in a special program of engineering design by the
Museum of Science in Boston; the second group was a control group (25 students)
which has not participated in any engineering design program.

The study adopted a set of quantitative and qualitative tools in order to answer the
study questions. The engineering habits of mind scale consisted of (17) items. Its
validity was verified by a panel of referees, and the reliability of the scale was verified
by using the Alpha-Cronbach coefficient, it reached (0.84). The mindset scale was
used and contained (30) items and its validity was also verified by a panel of
referees. Its reliability was calculated by the Alpha-Cronbach coefficient, reaching
(0.65). To measure scientific career interest, a scale of (40) items was used. Its
validity was verified by a panel of referees and the reliability was calculated by the
Alpha-Cronbach coefficient, and it reached (0.93).

A set of qualitative tools was used such as reflective reports. To verify the reliability
of the qualitative analysis, an inter-rater reliability analysis was calculated along with
another researcher and the average of agreement ratios reached (84%). Self-
evaluation reports were used to investigate the most frequent engineering habits of

mind among the experimental group. Furthermore, focus group interviews were



used to compare the frequency of students’ using engineering habits of mind and
mindset among a sample from the controlled and experimental groups, and their
validity was judged by presenting the interview protocol to a panel of referees. To
verify the analysis reliability, the inter-rater reliability analysis was calculated by
another researcher and reached (85%).

Statistical analysis of the quantitative data was performed by using the descriptive
and indicative analysis. Moreover, using the mean and standard deviations, as well
the analysis of the ANCOVA to detect the differences between the performances of
the two groups. The qualitative data were analyzed using frequencies, percentage
and chi-square test.

The results showed that there were statistically significant differences at the level
of (0.05) between the mean performance of the experimental group and the control
group in favour of the experimental group.

Furthermore, the quantitative results showed statistically significant differences at
the level of (0.05) between the average performance of students of the control group
and the experimental group. The difference was in term of habits of problem
recognition, improvement, and system thinking in favour of the experimental group
in the scale of engineering habits of mind. This was consistent with the results of
qualitative data. It was concluded that some of the engineering habits of mind have
been developed through the engineering design program in terms of identifying
problems. As well, the study results showed that there were some developments
and improvements in the engineering habits of mind. Furthermore, the analysis of
the data of mindset showed that there were no significance differences between the
control and experimental group of students at the level of significance (0.05).
Furthermore, there were no statistically significant differences between the pre and
post-performance among the experimental group students in the mindset scale for
both the fixed and developing pattern in general.

For the scientific career interest, the results revealed that there were statistically
significant differences at the level of (0.05) between the average performance of the
controlled and the experimental group in the field of engineering in favour of the
experimental group. Moreover, there was no significant difference at the level of
significance (0.05) between the average performance of the control and

experimental group in the fields of science, mathematics and technology.



Considering the findings of the study, a set of recommendations and suggestions
were introduced including: integrating the engineering design in science teaching to
develop engineering habits of mind. Some of these habits can be developed through
engineering challenges such as the habit of identifying the problem and
improvement. Moreover, the study recommended that students mindset should be
developed through direct treatment and the results confirms that indirect treatment
will not affect positively or may require a longer time to observe the effects in the
mindset.

In addition, a linkage should be established between the scientific and applied
aspects in the science curriculum to clarify the role of this knowledge in serving
different professions.

Furthermore, the results demonstrated the growth of career interest towards
engineering within the experimental group because of the program focus on
highlighting the role of the engineer in solving life problems.

As well, the study suggested conducting similar studies to investigate the impact of
engineering design on the engineering habits of mind at different stages and to
conduct surveys on the most common engineering habits of mind within students
from different grades. The study also proposed different studies on the student
mindset and its relationship to other variables such as achievement and motivation.
Moreover, the study suggested to develop an engineering design that is not be
limited to the engineering but also to develop the career interest towards different
areas of STEM.
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0 S8 ) (50 Al g Cila slaall
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Onalriall (e clalall (e g i) 138 aladiad G as (STEM) asled el cbasiiall dSLaall
dagi jall Al )l g dpalal) Colaall gd o anaeluy cdlas) AN agasdbiai 435 O
.(Department for Education, axbaill (st e agioelu 4313 G gl g cambiailly
2013)
ol Al o) pumdll L o) €3l b G e sy el Caad (Y410) wilad Al o iy
) Gl Fulla (sl on o) A 3l el e el e o 5] S ranal
zhsal o Aty (S Bles L Gas ol leall sda e ey W it (55l

el

gl 5 Jandadll 5 2l IS (g0 apebiall ot o g sall Janlld 1 g ghalll g Cppmuall
skl s Cpuatl) sole Apali (A agen ) @ siall e @l JS ¢ uSal oy yaill 5 el
oSl Qs AlaY) 7ok G les e Ay plaid) e 5S 5l alaial) sl
Orshill s el il i) At e 4n s ) ALyl ol ey L)
o(J=d) -uauj — 33 — Jalal) Plan- Do —Study- Act (PDSA) 53 sall (pusis g0 1 Jia
b e 3 LS ol o e ) Gl b it S5 8 Caaniiad 1
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(PDSA) 33 gall Grwais e (Q) I
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DY) At G5 (Gakail) e Jasy )l s ccBlaxill 038 & Caniall 5 58l ol aal

el sdaill g alll aga B ) sall e 1S 5 i Joamil Jalady g
(tinkering) Cuadl daa jin) Lgianl dalall o328 Al (8 aged Clpail yin) 3o O jedas
daal yiwl) ol g «(Hanson, 2017) fé_m.@\ el dald bl )3 Bac = G yela ‘é_ﬂ\}
Coagy Cuadl g 2o 20N P& (e palill () 508 L oS Grunigall A jlas Cia sl duilia
(Brandt; Guo; Lewenstein; Dontcheva & (Al s il y 48 je 5 ¢y shaill 5 (aeall
IS8 aenst O Sy ol paasil) 238 5 cdauilall < yuadll sl dlee 45b Klemmer, 2009)

& b Lo e 5l TaaDlall (e calriiall e sapaa U1K o 5k vie 1edMS&al) Ja A g lay)
Jenlly aleiall fay (ha ¥l (mny by o 5l SE ¢y aiad e sy Gilsa Il I8 )
LS ISl ae Jalaill dadaie dpal jins) Aok puia g (505 «Dlagledll 48 jra J8 oy 2l
O3 Len s Jamy 9 5588 ) 15 J gl 8L 385 elgagly o J 5SE Lagli Gand) 2y
Y Al (Yoo ¥ @Sy L sS) Lgie anii 28 3 il g o AY) Jiladl Qs Sl
8 dendl e 3,06 Juad dlac) dal (e @l g cDICaal da 5 jlgm o alaiall (i 4
pll Alany adally lgiladiae CEe Ja o 30l Lgaly Slee (il Calide

.(Saavedra & Opfer, 2012)

Glleal) (o e gama ey tie Jalii il Kl Ja (Y41 0) G gy Cayay
Cilaglaa (e 40 Lo Laddiie ol grall e cdaill A glaa s Cangdl aaaty sale o
ol jaS COMSERN Ja aladil oy clal jall oy g ccbagll B dal e O jlgass
praaill araa (0 KA Ja Alesd ¢(Lucas & Hanson, 2016) odigll asesill
Jal Al gaill 3y gall (Y +) JSS mia 9 (Pecen; Humston, & Yildiz, 2012)  (oig]!
.(Lucas & Hanson, 2014) &S
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i) Jall ) J g sll (5 AT 3 5 3 5all sale) 5l Jall

llia Loy caald A )y 8 Sl Ja il g Apati s lsl 50 B30 Sy sl
COSEA Ja Ol jlga dgaii & (STEM) J32e 5 sua 8 Aa jiia san g i Gl (Y4 )7)
(Y41 71) deal Cuald LaS e jlgall 028 dpasi e o) la 53T 0 el a) Caall A0l g0l
s b daanas ban gl ) Y)Y clia i ol ) Caall Al e dgilie Ay
Oalaiall (gal OUSELN Ja Ol jlea dats & (STEM) Clea 58

el Axnlyas ypeil 5ol 5 ¢ S aole) A (po 38D (S8 CanSll Ciany 2chesl
23 saill S 5 L qanlls g a) il sal s 3 sa sl IS e lee S0 Canay LS
el sale 5 (Lucas & Hanson, 2014) 4 sbadll clatidl e J geaall AlC55 30l
Bl e (58 138 5 Baaa 8l ga B Lewladind Bale) g Ad jmall J8 e 3 )08 alla® ale JS
(Y o F) LS L o a3 el LeS M il ga (3 ALl 5yl ket " dulial
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3,0 a5 A3s yall Balay CanSill 3ale agi i Liayl 6 yualall g dpalall il puall oy
(i) Baanie il ke ae AdliA (3 oy UL Aallaal oS85 48 0 s e 2
(YIv

e 33l 35e3 Sy 481 (Perkins & Salomon, 1988) osalbes S sum S
Bl 3 aaliall 5 aal sall el ol ds jlaadl IS (pe B a8 gl ARl 48 el Jis
Gl alasiin) L oSy 5 AT Cliln pass el jaiuly alediall aaniii g dalisng
OSars ARl Cajlaall (5 aalay Lo (g A8 el el YY) e 55 () A8l YL Lgalas
sale) bl Jie bl (5 k) (amy aladid JMA (e aliall (ool Cauill ol 4
Gl Loy ol padll Jiad il cVlae Jilad s Jalad deluall
.(Appreciative inquiry)

s (il se & AL 3 Al Gadad) Jiall cidle Jsa il j0 sae 6l gl G35
(STEM) daae o aild zeali yy 5l Cand (Yo 1V) ashall Al ) Lgia (L5 par LSl 33le
AN Caal) el a1 a1 3AS) < lga s Jiall Culole dpaii 8 4ileld g o slell alad 3
o Laii o il 3] ol Y1 ) il 5 s smaad) 4 jall ASLeally o il
g e SEl DA e oyl Balay Jag 5 Sl 6 g ey il Bale Lgia g cJiall ilale
B b o 2l Leda @l ghad (a5 5 A (8

dowaigl) Jial) clile dsall
On oled) JEEY) ae i il Jiall Clale daaii O (Hanson, 2017) sl & KA
(530 el Cppmstigall (e dim ) b e el 038 At el ) Aol
(Lucas & Osia s el L pld Ao o8 4l 0 A5 ((Lucas & Hanson, 2016) sbal)
e dpuigl) Jaadl e A e Ay il @l jladl i il Hanson, 2016)
& Al galie Aa )Y A pall cilagi g ddling dpaled Jal je o Cpalaal) (16 de sane
elnadi D Lad daigll Jiall Cilale 4a5
Apatigh Jinll sle psgie zainsi (55 el (pab calaiall (ol solel) agh ypskai )
el okl el oodllys gy dadijall il jlgall daaS s Ledua s
Opdigall g elalell A0 il wasd A (40 I3 5 ((Huntly & Donovan, 2010)
Cum Il UL aladiul (Sa LS cclalal a3gl agis jlas e st
.(Hanson, 2017) L o shai sy 5 lalall a3¢] agh alaiall () S

¢y



D85 A e el calaiall (sl Clalall o3a Apaiip yshall Conliall Fliall diggs Y
aalall la¥) Sl A e Lyl s (Bl die A jlaall ) S dpilia (a0 b
S iy aillae)y calaial Ji e sl 2gall 3alEY) s Leihadle el
A8 el acn A e la skl aulie Flie g (e S laall Calisiny
Leale aleiall (5 5 5atall 45130
paanaill dalae a5l ey el g sl g 3alal) A lan Jens Al Gl Bk lial) ¥
ey @iy ¢(Lucas &Hanson ,2014; Kelly & Knowles, 2016) (sigll
DY) il g aald 3l A 5ol YA (e (Lottero-Perdue, 2016) 52 sl ol
Jadll G Clia g3 g caaldll Juall o glall julre (8 cdigh) avenaill e e yidll
Oe Liadd «oDICaal Jad Jaud) Juadl agdl 3aa a4 jhsr (oudig]) mraail)
Jaly g (tinkering) Cually (cam Lo Apudigl) Jaal) Cilale Al dagall Clia) yiny)
Lol Aoy s Aa je dopad Ll 585 il 5 e Sl YA (e SLISILY) 4
e alaill Guadl il aladiul G LS ((Beckwith et al, 2006) glau¥ls S
LS dnigll dlaall Sl pall (o 58 jill alatiall da 8 iy Grudigall 5 ¢ sl
7 b el Al ea daigl) Jiall cilale il Aaguad) (3 k) (amy aladial Koy
) (g W e g A il alaiall LASH dua ) Al 5 s sibe Al = yha g a3
el 238 Aall 8 agus Sl
A s Colalall 23 AS) o) amy T @lld 5 el 4l 311 g Balall oliy A alaiall 4S jlia £
LS Taga callaty Culalall o3 pai 45 ) yaiuld Lgale dgy 55 5 Liatil Causliall 5Ll
Oe cailal) 13a dpaii Sy 5 Adadiil] AS Hliall g 33 adaiil) ) ALY alaiall (pe
Laial 3 g il gl aladind 5 oA aAlleel il alaiall (a dll Aal) DA
A e shat i 5 Ll g 4llac]
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pant b Lpuadigl Jiall clile 5 Jial) clabay Galal) (g laill Y (e s3EY) &3 38
Lo sl 5 A Ll ol gal el g ddladl il Hall L) ol ) dpsigl) Jaad) ilale
Al (e ) Jadll b e e 8 LS
(ad) Jaail)
LeliS 5 o hailin dxals 3 (Dweck, 2006) <hisa gy caald 3l Eilan) iina]
<l Ase o3 418 (The New Psychology of Success) zlaill saaa Lia of Ko g il
(implicit theory of ¢S dyiemll 4 lail) elygy Cmag a8 caladll 8 <l 3ale)
£\SA ()] Siny ansd (o \SA (o agilafine Caua Gpand ) o) V) e Al sintelligence)
Wiay JAY) aidlll 5 (fixed mindset) <l il aailly 4a gl 138 Caymy g0 st (S Y
(Dweck; ) (growth mindset) <lll sall Jaailly s jayg ) ghaill g gaill olSA AuL0G
e 43l el Jaaill (Dweck, 2006, p10) <lsa <ayxis «Chiu & Hong, 1995
il iy 0l Claiiea Loayl sa 5 caun) ga g 430 508 5 5S35 giaeS ATliin g 4ndi (e 3 il
Si%is «(Mrazek et al., 2018) s8I 5 <l ) Jia cpad Sl clicall any gei LG
Adsn e allell aiylig Glaa¥) ae deliy aslaladly 2al @ola o Claiiaal o8
Ll 353 LS ¢ (Eason, 2014; Mueller & Dweck ,1998; Gunderson et al., 2013 )
Juadi L lads ((Dweck; Chiu & Hong, 1995) Jdll 5 mlaill (e 4 ga 5 adlial e
) tiad) Jaall
LS sa KA G 5 S8 ) pASAN & LS Al o KAl Anal<Y A plall s
Dweck, ) ssal) sl skl aa iy o Jainall o a5 380 (A (5 k5 Jaalia g <l
Agy 3 @l G ¢ sie s ) Jall Jaail) sl o (Dweck, 2006) <l s < S35 (2006
et il JBial) Jaadll 3 alatalld o st (S Y (5 sieaall 138 5 celSA) (a ma (5 sianas
oA ) (S Y AR ) 538 5 43l lga s 438D (5 s
sl cuiad ) 535 LS cagall Ja e 45 )38 5 2 all ililSa) (e an Jaaill 138
Cangll (5 s Adlinal) cilaaill dgal s L dlial) dilas BUS ade e B s 3302
e Gaiad o agal aladll Calaal 3S 5 o AN alal 43l a8 ] alladl a4l o)
Sle aaldial S 5 <l ie Jaai agal g Ll jo (3 8iall alaiall DBed ((Dweck, 2006)
Cilbaail) Caiaty 4K ¢ad) Had g S e ol e daayg ddlall Gl il e J paal)
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50 o el e JdaS aildadl ) jlaty sed ¢ BEAY) 5 Sl (e Lo sa cas) a8 (3o A
e aSall 25 haill 138 8 ((Dweck; Chiu & Hong, 1995) 4mall aleall (e aaiy SN
(Muenks & Miele, 2017; <l il 5 lSA Al6y gl Jasdi jo ged (ol JSGy 2gall JN
Ja e Ll ealgia¥) oy 5a G5 (2) g aa ) slaie (g (SA 23316 cNicholls, 1984)
) e shaia (e lSAL ddia s Sy D8 (380 5 ¢

Cysdiny Cppalaiall (pe ) S lade G Ay g il G gandl s culad jall e sl Chiy 38
23 5« )l 5 Auudigl) 5 Lin sl iS5 slad) CYlna 8 Aali caglS3 5 a8 il
(Dweck, 2006; Hill; Corbett & St Rose, agd iy s siue Je Jigh Gl
2010)

Akl ABad) Jaall)

& a il kil ol clSA dpieall 4, k) A (Dweck, 2006) <y i
sy O oSy 2l 6183 (s (e e alai (e 3 e s el i) Jaadll G oS
o) il el 55 alaialld alaill o 58 5ill 5 aeall ds ) pa¥) JIS (e skl
sed ¢ Blayls Jadll (i ety lsmall anls Ol s oo gl alad o )8 (e
s sl 3<% (Dweck, 2006) zlaill J sa sl 4iSay agall Jais ) el of &y
132 (593 ol alall Calaal S 5iy agd cp oAV sk el aledll e caaiy Jaadll
«(Dweck, 2006) L Juasill 5 Slasy) ge Liase @l jlgall iy EY) e Jaail
Muenks, sl Gl A agil 8 i agald)l Jy die olSAL Jaail) 138 ) 3 iy
.(& Miele, 2017; Nicholls, 1984)

0o pe o3 adll G g calatill a3 Jadl) )l el sl Jaail) 530 a1
132 5 «(Elliott & Dweck, 1988) 2l (e 21 30 Jay JYA (e dile il Sy g calxill dilee
(Moser; Schroder; Heeter; (s Al s i 5o Lo a8 Al Ay jaill Al jall il ae Silay
owd (ERPs) s i jall agall (ald o) ja) YA (e o3 5 (Moran & Lee, 2011
dage Ao Jandl ol 3 plaa¥) o ddliadl Judl) 550 ) Cald 2aalS dyuasd) Y
((Pe) Wasll AoVl o jay Lo ol Ut Jiid s sl Tzl B ) odlisl) il i 5 dana
il Ll ) Taaill (53 e AV eUadY LY Gamadis o ) puSay s3I
ol aall Taail) (553 2 81 O el iy LS el ) daaill (g 5y A )l dle
deall Jhg UL alaia¥ly o ol 5ol 3 dasi y 138 5 Unaldl aey 4808 483 agual & jela
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a1 400 (55 o Uad¥) 481 ya b Jlad alid) i) nails UL 5 colad¥) cmia]
.(Ng, 2018) sball (20 alaill a3y UL 5 A Dpmdlall ol Laa
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.( Dweck, 2006)
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8l 3 538 J) gha paaill g Canall g Huadll e glaall 3 )08 a5 ¢ (neuroplasticity) 4wl
I daeleall AU (e (Alady A (el 1JUd) Jus =8 ¢ (Ricci, 2013) 24l
DA e el lasid 3l 43 )08 mmy (o gl i Jagl 5 05 LDIAN 30a3 8 42 lad
St Ayl &g yall O SSAL Sl s 38 all Ml il e ) a5 2eal) Jy
day A Ll gl (o ol 43ld Gl By aaa dguac daglg ) &0 b oplaily
.(Ricci, 2013) Leelaaiul

Lybaail)l e i) Laill ¢ g3 55 3 el il ale 3 Glilja 330 Caaa gl
(Mangels; Butterfield; Lamb; Good (s als daile L ald 4l 5o 88 g leall 1 <))
Al yeSl) g ladll LS DA (e (ERP) Sasg hadi el 2gall il & Dweck, 2006)
O il iy Cgulall aladiuly dalal) & el A Coa jlidl o) o) ol 8 el
JS a5 ) gl lladlY) sl e ol | geanad ol i) Jaail) (5 93 (e Cpalaiiall
S LAY sale) die Gt agdll O LS el Jaaill (53 (e Cppalaially 45 )i J e
Gin Ally (Moser et al., 2011)  (oAls i se Al 50 m000 aa 38 5 138 5 alia
Ay e el Jaadll (o i ¢ Jial) Jaaill Cuem § Lall 8 2500yl <l LY (oDl
) el 5 jlae Taail) 138 8 (Pe) s se 33b ) JDA (e b il 5 (Pe) Unall

lial) baail) s

ladl (saa Gpalaia o) il Ll aleill ddee 2 gad (8 508 )9 bl i) Jaaill

Sila O el Jial) Jaailld calaiall (ool Jaaill 138 dpai o 5€ ) (e 3y Y (IS Sl
aaladl 303 adati 1) el i i 4] o3 alaiall Jaay Cas calaiall il I3 (550 0
Sle pasall (e il canall cipasill 5 <Y aleal) go Jalaill Ja dgal 5 ¢l
(Aronson; Fried & Good, alxiall oSV e sy o) ¢Sy tiad) Jaaill dpass
el ga g Sawig g J eSO Al )0 A e (381 5% 138 5 <2002; Grant & Dweck , 2003)
liadl Laaill ailas & ) calia g5 3 5 (Blackwell; Trzesnieweski & Dweck, 2007)
Cun alSY) Juanill Cpad s dpmdlall 33l ) () ool sl G laall Ul bl
sle eV 818 sE el ) el dalles de gana 8 Dl G il caig
aledll e I s Lae ol pall Ol e 1 5aate Ly i 15615 0dl)) ddadlicall de sl
A e s Ll £lSAN G 5 )S8 2S5y aletiall o) JGal) Jaail) agleid caladl Jandl 84
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saga alaiall Jh L 13) ehaill g gaill Q8 43S 5 (Aguilar; Walton & Wieman, 2014)
B O jlee alad s <l el ) e 4dlaal S

alriall el Jaadll uuad 41Sa) (A 4 s il lan¥) 5 bl Hall e oo cilia i
8l (S (Blackwell; Trzesnieweski & Dweck, 2007; Dewck, 2006)0 s A s
Laase seall Jy oY) e abaill Calaal 38 55 A (o gaill anday Jliall Jaaill e
aleiall 385 (&Y o alaill Calaal 38 5 diad (Juanilly iyl e 58 Ge
AR Cojlaall dagh Gaaxis il len pshaiy el Al sana oLl ala o adlal
e Gl oY) o abeill Cilaal 38 5o Ladie Laiy ¢ gaill Jiall adaai @lld adyy Uil
A e A4S s G el adl s a3 US ekl e Sl alaid) ady
(Adams, 1992; Dweck & Leggett, 1988; Elliot & Dweck , 1988, Nicholls, a3l il
1984)

dalleall DA (e ailae JS0 i) Tl puas oS 4l ) il ja 320 clliagig
el 8 alaly Jelal 5 ¢ Leall Jae 4301 eaia g5 DA (e lld g calaill dlae o1 85 puilaall
Jardl &) e 58 5l 5 ¢alaill ddlide Sl jin) aladinl o alaiall jpial g calaill 4lac
Of sl 50 Bae iy a8 @lly ) ALYl caleill B (a ji CBEAY) ae ety Jalaill 5
GSay fladll Gl agd U 0ol Gpaleialld ¢ i) Jaaill e i 5 i) 4l clalleall
Ll el e jo e Vshean alaill s sgall Lo aaiag #ladll Ol CBlanll Jie ey )
(Blackwell; Trzesnieweski & Dweck, 2007; Dweck, datall de saadll aa (pa
(Schmidt; AS,ES 5 | sandy Cal W al 3l 4wl jall ae Liad 38154 138 5 <2007)
Al oA Aoall Jaaill sl als p duleld 2l )Al (Shumow& Kackar-Cam, 2015)
a5 agSY gt Ay agilains alill 3 () sS Ll sl a8 (s giall Ayl
Ll gyl Lo S o agdl a8 dpan diall clbadlall cidl WS cagladl
8ol 8 2ay Adaliay i) Jaail) jiad Sy LS mali pull sl i) g ddagliall e panally
saill AL pali L3 oS o (i Jie Jaadll (g ) s a8l olSA Caual dpale Allae
(Dweck; Chiu & Hong, 1995)¢all 5 alill IS (e Ly dal oy (el 2]l Jaaill)

@58 aall g oLl Qi S il e 5k el haatll o il oS LS
g sall 5 Ao V) il )1l DA (e ¢ Jial) Jaail) D 8 Laga 1) 53 (pall 1l 5 aleal) (40 JS
dgple diany Al daill e 58 5l e Liase alatall aday (0l agadl o 58 ) sas
e Cilag 3 (Juadl 8 5 AY) o Cpabeiadl G dadliadl e e sl L
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s Aga ge CilS 1Y)l el Jaaill 3 o Sy ol g gl (s G ) il 50

) Jsall agadly 3l a3 13 elill Jaail) aaa ay Gas B ¢l e Lis i) 3 )

(Gunderson et al., 2013, Mueller & (S 48,k Juaad — 1) juS laga Ja &l
Dweck, 2013; Pomerantz & Kempner, 1998)

aaaall Aial) Jaall)
cpaadll Lali ) Sl el g2 dinaia g oA Jial) Jaaill Cay 23 8 (Brown, 2013) (s s g 8
33y e 3ig lgae lelii Ay jha g Al g (o ClanDl o ol 48yl dany aanaall Jliadl aalll () (s
b ponaall ) Lacil asni 1] 4536 cligh iyl e 3Ly s gl ) 5
i e Jash a4 g (Rigid) ASkall Jlie (o6 e Jasi 4 5 (Adaptive) Aigall —
Sl e Laai a5 (Solitary) Al el (AU Jie Jai o2 5 2 (Collective) S il —
i Jie Jasi a5 ((Passive) dulodl 4l 5 e Jasi a5 i(Assertive) AulaYl s —
b o2gd i Ly Lad
i A g 5l et oY) (i alaiind g ) gladll i il (g pancaall ) i Ly ety g A g 5all
gt 8405 pe 4l el (oo 5 (il 8 iy O pall panaald oyl g8y Ll y Cllery 5
5 Sisa g Baya Claie apaali 4o il s« gl 8 < sl aa ol 53 apansall il 53
B (3 @l I s el il g o ) Ll kg ¢yl Jacl) ) asadl o LS
An dia 5 \gale 1l shadl g (ol 8L mancaall Slossi e e A (f s L anaal) S
e i gl
el o) s eleadl Jaadl dpaaly dEie W) 8 Jiahy s el liall el Laadll oY
Leaalioa 5 ¢ O 3 (e dadiall Laad I A3l g collaadlall gat A8 jady s 3 dl
Ll Laiy deliy (3 yhay (S Hldiall aan A8 Hlie e Gy 5 capanaill okt 8
Sy ¥ g Al (pdlia€ ¢330 (5 oo leal) Jandl 84S jLiall cainty gajall lial)
el Lo Jaall ol 3 ansi Al Cllaadlall e zle 30 jady g caael )l
g b e AN A 555 485 (gl e el dpanly A Y gy 2ay 5 i Aplany) Y
Gy g gl eliac cp agdll & ol a3l au g dda g laall ol SV apl da gide Al
Lol calia Loy (el #lad (& 0S )50 (e Led W curaail) b cadl J8
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Pl g Baninall ) a1 5 ALY sl iy W 3] iag 4] LS caing ¥ e sanal

el
4 o anadl il haal) duaih dlaia¥) G gind Clad 33 (Brown, 2013) O3l O
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