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Abstract

The aim of this study was to assess the moral development of civil engineers
using Kohlberg’s moral dilemma stories alongside simultaneous recording of
brain activity. Thirty right-handed male engineers with at least three years of
professional experience participated in the study. Hemodynamic activity was
measured using near-infrared spectroscopy (NIRS) in the ventromedial prefrontal
cortex (VMPFC), ventrolateral prefrontal cortex (VLPFC), and dorsolateral
prefrontal cortex (DLPFC) across three phases: story reading, question answering,
and prioritization. Data were analyzed using the Mann-Whitney U test. Results
indicated that HbO2 levels in the right DLPFC and left VLPFC during story
reading were significantly higher in engineers with higher moral judgment scores
(p = 0.047 and p = 0.026). In the prioritization phase, Hb levels in the right
VLPFC were significantly elevated in participants with lower moral scores (p =
0.015). These findings confirm the critical role of prefrontal regions in moral
judgment processing, consistent with previous research. Although NIRS offers
several advantages, its limited depth of measurement is a constraint. This study
provides novel neurobiological evidence aligned with moral dilemma
questionnaires, representing a step forward in predicting engineers’ moral
development and enabling the use of brain data for artificial intelligence—based
prediction. Future research is recommended to include female engineers, left-
handed individuals, and broader brain regions.



https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&meb)ibw \3)10& dy 3)36 AF.¥F )leé

0 Coliz 3908 Codld (o 28 (Sl 101 ok Oluige 33 (FUST gL (w2
5ol 5L hban o7 (Bl sy rmigi T pnS ol 010 o0 T (5000 LSyl (Sleol 591 alio Hlges
ORI ol Cano g e olRails () poe (cwiige 03Siils S le o e 5 (pudies (555 Sormidls )

ol g5 ey oKl il sl 05,5 il awsliily, ozl ¥

be‘ ‘UBLMMJ)[} sd)b)le ui“’J" cuSiials ‘W?LM:LO ) et uLu..:)Lo.....\ ‘Q"?“"“‘)LA Y}»_u] JK:JA}:J L;)b);ﬁ}a.\ ;JA 56)..Sd Y

Lodoe

Sl el (S psle Jlo Gaisel dgo (esmas Gigs 5 b, (S lasl psle (5,50 symidls F

Khanzadi@iust.ac.ir. .l 1 ;|55 o)l pl Coro g ol olKisls )l pae cwdige 00Sisls il (Jgtme 0dinss) 0

ouS cdl o &b
slglisls 5leslatnl b ol ae ludige (IS al) maw (iovw i pl Bae VE-F/ VY

L cavocwl,y 0y udige Yo 0gs (g3 gloosls flojpee i g S,dS WS oalyg0
b lagy] jie Saluogen collad 5 0,8 &8 18 adlas o oll il Jlo aw Jlas | 2l oo e &)U
S oS Gligin 28 2y 0 (NIRS) Suop grwsp (ol VEFT
ad>yo dw o (DLPFC) PN E S (VLPFC) ol oS ‘(VMPFC)
a0 s3] b osls ab gy gancaglyl g lagien 4 Gl pliuls il
LT %VLPFC PR DLPFC 49 HbO2 Ol ol plias bl 5 wad Judos
+0 YY) g yin gylobine jebay YL (IS glad b luaige ;o aliuls ailes
00 b 05; 5 Sl VLPFC 59 Hb Ol cgancuglyl al> e o ((P= ¢, Y 4 P=
>3 GolS 28 bazsl cpl (P =+, )0) Sl 2l 6ol jebay 5wl (SIS
ool ot g Slalllas b g 08,5 0l 1, ] slacsglas (il s o Sliw i
3529 (e Cudlad (6, Fojlail Ges jo QT Cudgasme Ll (godsie sble NIRS RVESY
ST S L) = R JYR P P OY CO AWV RS UWON - SWER SR V-Y PV JY [ NP ES O PR TR KY
Slp e glrosls 5l oolatul (Gl g atils y lodige DS o oo i 5o
oais] Slallas ;5 05 g0 olotiig S o pol B 1) ogias (hga b (DU 0l ot
LS 8 5O 500 ynS (63 lgs g Cowsa ol 8l (5 oylwas .

7 )8 ey )50 Fod S (Sire (9 g 2 O8Oy Ol GoalS 1551

‘Sb‘)sd ‘}i.o Lg)‘\)))w
P ES IRV EE o8



https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&L& @»W‘,) aollad

16 b AV 5,90 N F+¥F g

3 S (Kinls alike mlio pleaige ple o

cale [, b1 Ly o)l lodns caadl e luodige
oS wasl oS b 5 wjls B 558 Sl slacsley;
S8 > diejls Sl Hoebs Plaw 5 5 0kd slacd i
Koyl Glyee plunige ezl ol (IS (5 pdy gt
Olree wiige SR G5 pgw alng (ASCE)

Jlalle gpSol amd S plge a4 | BB
ol 55 DB o5y ool b Col 05,5 aseine ol 5 sldd >
Olwaige ecnlpl (Yo VE (o Kan 5 alla) 35 aST axs,
CMare b agzlge slp p3¥ (Solol Wb cole Caro 09>
5 ool ail) oo JYarol b oazsl azals 1, B
3 M slas Jaibiul s olas 35 5l calin 65 ,Shoe
5 poe LB e ae gl peage 48>
95 Geoe S50 b plosige g WS (oo Olo 1) S jlazs
@995 991 g 315 68) aal ails beolaslinl ol 5l el
Dgldd 5 Slulus! wis D5 Wb eizres gl (VoYY
2ddgie (DL 1T aams B9n 1) 955 (S
ol (VN (e g S 0508 VeV 59, aily
o3 @l &5 (Slhes Sy sbaojan 53 ohsh Cudyiaw
23,08 el (5,08 o 13l po e S0) g9 oS o B yan
ialejl glos Sog; 5l eolazul b B (s55lsms )58 Dliios
SrSpreds Slagy w5 lovalin by alex I goite
g ek VoA (Ghles 5 o) Cunl 03,5 Cd i Wb
19 e 6 5le b slosSIl saims ylis ¢ (Y- YY o) San
5 Jse TN L San g 0SS) ool Gilisee S iyl
Sialon ol 5l 50 OIS Sglad (YooY o Kon
5 6 sblle Jols cadmjs (oas 4SS S
ol iy o5 (PFC) Glig G p28 ol 5o (6228 5
DNz smas wly weoe S8 ) Gliy slacs
G s sloanT s g el pladl 25lis sl LUl
Gk 3l ], Sllas g Jleel 31 a5 glasgFay o s owlul
(o) WS (oo melai Jhe (g5 ple b oS Sl
5 Tse TV (hen g de VoND (g9 VNP

58 odudeam] ol 3 bl o Slos cuyp (VIY ( Slyn

doddo

o laslinl 5 Jeol 5l Glacgasme 4 cwiige slad,> 3
2 Olwdige o Sereal 5 L8, a5 05d o0 DI
ol 4l S e Solae ) gl Glabs Oz lr
125 0)le Slong Comal iplyee Hlosige slp ohgt (Jool
g dmal> old; (ooges (ol p it by (T Sleess
Wy (VoY o )en g 550 S13) conl JIAS 31 Saiy coas
Jole jo oy S cliae @ gloage o (SIS
GV zohw 4 a5 Sludige 5 Cul BB glad ali
Socasdge 1o 09wty 06wl oo aws wl) pl )
oS oS 36l melr 5 ojlsie Sleren oouzy (glab,
5 i) w3 3 Hlaie 1) Al 5 (liied (ooles @il
o lns 5 (BT b, slas oo gli,l (Y )F oS
&S 1z 09l os gmine plasigs (2l g Sl s gulS
lad> o Shee g Cuga 5l pdliglaer pis (DL,
(YN (S99 9 199, TL) conl oLl

b slaalim, 5 bl boojlgan lad> gl
5 o SE) Wy axlye Sglipe 5 (D laws,
Sl S, (el 5 anmgd culpl (V0T (S
(VN7 SBog9 5 log)iSIpl) cwl (59080 luoige
Dolad 5l s)lsye5 e (SUSE) en LAy
S s DI o) oo iy )y cwl 38s (IS
Sl 03,87 Wl SlE (M mhaw (e 0 S50 R
hol ghaw 4w ol oI ul (VT (LSe35 (2l 50)
AN o5 IS) sl g0l 5555 5 68,3 ecsals 3k
mho 5 (YT wlls Y L Ses 5 S8
Olositer SrSpeeal (95 5 So J2le) (o3l E
Sgo a3l oliml b pasd gl lal  Baes
(ol 5 pom Jo1ie) ools)l8 o @y 28500 b 05 (o0
Sl b @l 1) plashiSen 5 955 slajls pluoses
3133588 gl jo S e Jolite (il g aml>
ilse oolol B (6, S el (o 5 o2ty J>y0)
SpS o Dype o b (ot Bl 4 az g e 5 (S
YV oVY g llg VAAY () Sen 9 5,05 VAV (5 ,0S)


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&L& @»W‘,) aollad

16 b AV 5,90 N F+¥F g

Ses 5 ol (YY) il 5 Tgel asile ,S5s olalllas
565 (Y20Y) 9 S5s8 o 5 (Y 10) 50 ms) 5 (gl LY+ YY)
b oy slaceade 5 slud (D Bl (owypn @
3 oolaiwl &g o g aSl el sloyelS jo ludige
S anwgs sl g oSy, 5 lr slosr )l
Slidions )y p los,S anl 1) cSle Caio o lad >
losie (IS 45, gl ess o5 a0 Bl ey
sl 00 plowl 05 & ST B slaglials L )l pee
oxe ey rl )l olien aile b, ple o5 Jl> o
Caio 5o oolaiul 0y50 sl g, Cdél (yuzmen los
Jols g arlas el aile wilodg od el
| L) Sl s e Glagbs, 4l g (sl
2,15 5ezg (slad >

hodlitul b pol> Ghagh (398 (ohegn M 4 4y b
(VAYR) Cey oo, iillae S B ol gn slagylivls
SS oo W ¢ FNIRSLawgs (s3me sboosls lojon <ud g
WS @l SIS laglinls sanSunl ey aled
g clie (D 095 93 4 plres Gladige ganatws
o OBl g ams pll sue Dge a4 1) bkl
ol eghan heo 5l eolitul b pludige (S zolaw
| b, gl G g ol ol Bas a5t
s Sl S, eSS b s leane
el (399995

o9

S5 Aiged

biplle 5 Covolanl) 050 00 ES 10 (o i RagR cnl 5
YONY & )lse il 2 Kile) JLo $O LYY i o0g0me
dile HBaLSES 0 5l Suge wo,S oS lie (DA £
oled Al (Saply, b (oras o Bypem B WS
Olpes (gt A, ,o owlid 5 S o JBlas sl ls ol 3l
SN Ao Jlo aw Blus 5 olnl pole Ol anb )00
=S BT abculs, Fauses i am wog o>
pole olKails B ateS ol b adlae (pl 5 ws,S 4l

sbasz nioszm ol ol 18« PFCasl
XY ilaligh) sms o olis |, Sl b, 5 sl
Slimin 23 it (g (oras Sl pngal Sl
D @llby Jsb 0 1, OFC VLPFC .« DLPFC JoLs
Ka 5 OSS ¥VE S 5 Seigw) ailos,S olulis
YN0 oL Ken g JsalS ¥ VF (o Sen 5 Sl V)
(VA (goams 5 gomge YT (o Ken o JSLogd
VMPFC a5 ol slaigS a4 PFC jo (g0 Sae aass
50 el lagye DB Gl bl bacs Lo
oleiis Lb o5ls slas Slee 51 DLPFC o5 Jb>
S it et 0z Jolei 5l (Y)Y eyl k) 05 oo
SH lasglad (Sojlgmgyy al SSld y able
WhlSen 5 Jgo) Col (eloixl sladie) o0 ouzey
O Sglad oy el (Ve o F o San 5 GliylosS
sl Wiy oo Slinfay Ceond )0 jhe gl pasdi b
ke (pg,y 1y o8 (e bl e

Sl D sy ;o goaxine Oladsd ol jes gwdige o
L (VoYE) oKe 5 o oJle lsie 4 unsl os ol
I sl 9S8 59,00 A0 (slaools (DT dsliduw y 5l ool
Ssle siloan 5 BT Lole b b 5 s slenz
aie cae mls s, Jdss (PLS-SEM) g lsLe
Sl o5 o8 it |, Lo e BT S s
O s 3 0g b i 5 o Silay S5 byl
YV Galem L e j5i8 po ladisd (D pe slajls,
ol ASlae g lsPegd; wlid ol olulid u
e Ll Jold Gadons Cusgase W39 050 (0 S,
g yoiee Ol ah oleriny g 09 el sladdliiny 4
05 18 e can] Gl o (glad,> @IS oiee]
o b (Y- YY) 5 g gm,85 (Y- YO () (Ko 5 315
ojgy o, e IS gla,lid, a Wols lis ( aasio FA
Gy, a5 U o widue osde sy TVA I
GResi Cadgime )l gar hie sladely (S8
slal g (B Clie cosii 4y LS g S Aiged e
28,5 15 05T 90 Jius olud 0 sbaolys


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&L& @W‘s, aollad

Y o o AV 5,90 AFF e

(Cwly) e cows S gl B oo S o (idu olej
03)1.:.3 w)’l—c l) J...D...u LS‘W suu...uf R )‘ o u\.19.....1 w
ools Judow <o b ol oo oole ioled 4l VO Guw @
el gl

oo Jold ISy datny plod @ gmogaly I
T ool g b el il sanS el a bauly 5 ey
ooz 3 ) S hen sl B ool caop aide
DAL IS b s sainaglyl 5l S SeBlol gancadlsl
S8 glsls bl colpul adls s adds g0 Sow w
LSS slls dw o gl as el 8 T e

5 oiabeyl w,ms PSS G-\ ERg B F I -1 Rt or L =
hotls o bl colpul 5l g (( Ks 1 g S el
dele sl e b alpd pases s
Wyw b Ges w5l g 0SS Cosro il atils
4495).0 59 u)sAo B ol.iw.:La)T )5_!‘).:‘ RVSLY 6)|é$9>
&, IS g ol o oMbl sanSeS s 4 1y o] (S
e

&l ulf..\...»fu\f)...u ‘_g)’l...qooLa] 9 fNIRS Codled ol oguis
oads ools HLas ¥ g ) o S 0 cus 5w Qs,a)'] plol

]

IR.IUMS.REC.1403.238) : ! awlis) olpl Sij
Al pll

o295 1yl egaid

oy b s b Sges elnlejl & bl pFasses s
Pl ;o (S w28 Soa WMo S axg el sl
&9, Q}A)"I sl (VAVA) casy S| oglad chﬂ
Slooliiwl b ol (cawginS g ol eols iuled FauslS amin
o305l el ed S plxlb YeYY axls Matlab el
Ser— S5 9 4 i« (HeiNz) jlug lo—lewls aw Jolis
SR S sl b agzrlee o ) pBases ;s a8
ool &yl Y o leds Cewgu yo slugyle Glisls diges assls o
4 (P00l 0556 5 aliuls Ol L s G,L,...)T &ly g
odls oals gl )l (VYVY) j5005 5 (VAVA) Cowy sl gl
o

o g &b 5] diges liwls SO ioles L FNIRS cols
Gy B Soenl a5 0l Wl GBS S 0 4 b iy
> B €S Lol oS Gl e b o
kg antudl 0g7s (pizen WS e atie (0) b

(2isel i plodl Sl e ools edg ke e
lwls yo ol jo 0,8 kel alfaw slaglwls sl
SR celpul cdle jo dads g0 Goe 4 cuSES G
Slp oS Glao 5 e Ojgo ay Glsls s 5 85 0
03jl90 5 (ol iy (ol 5 G ddge ity 4k g

g w0 00l Giuled 4l Yo Sow 4 G o dad e Glewyy

obk Jlaie 6ln (Bg lae Gloj 0Ll Sl G 40

g INIRS cullzé glyal ogui ) JSio

. e ke ply!
e ) s
_ ahds d ot

l U g iyl
o ke ¥ gl e

U . andsd s

- i ey
CET e s SO RS -

- b T


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&m @W‘s, aollad

\ ;D)bu:l “r ;0)30 ‘\f'f )@.

NIRS cadled ploxil s saias &8 i g 5w solel ¥ S

sbwl JUBTYY ggomme jo g 43S 5 Con 2 o
dwdip Sg Fp Vg Gl paiges SR 0 S e
VOUSS )0 e 9y 2 609 sy 9 UL (5,58
51 oslizal b FNIRS (gloools Julow.cul o sols olis
Sple) ol plsl MATLAB l53le 5 0 Homer3 |ljlass
o8 Lelel  INIRS (5,9 laJi&ws (Y41 )], Kon 4

5 ol WS Judos g Ay DY et

&S bl 5l oes
;3 INIRS slacsls

-

RARER R JCONS

S 7/7 T T S T LTVt T

Y

5,968 6 (FNIRS) oo 50,8 cygole (59,55 (5,5l
5 sras Solld a5 il )8 @S Gl nga
$#Bed) WS (oo spSeill 1) e Sealusgen slagaly
15908 sl sdlas cpl o (VYT (o Kan 5 U
95 L Artinis Medical Systems s 5 Al )9

Sl ol lp gl ADe g VYo 503 (g0le zoa ol
alfan glagbah GJS pbl (> e Seslusses
A 5 oditord gy A Lol i ol b oolictul 5,5
Sl Toalols b oglite &0t a5 09 0k pS o

69 B @9 g JUETY (05,18 awaiat o

T T T O T U T 7T 2N T T Ty T T U T T

:


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

ebu @»W‘,) aollad

16 b AV 5,90 N F+¥F g

Ak 4 4> b ws S Jlel (DB5) 0 5muls jols Soge
Jobs calpo plo 5ol QBRI A o a5 50 il 3
Cod Cqm iad 4SS s Lao ), D3, D2 D1
90 >l 3l e ol las o TNIRS (slassls
b caly 5 oo oo Sas o (TooF o Son 5 5,55)
w05 ol V Joazr @llae jolme JUS LYY oS 5

PRSP S I RV-SNRYA B R IRV NP LSV PR PR
o AL e o3l jo pw s BB ouslS 8 godgae
SleSidlnsd 5 S slng Si Glp nlale o
gho dw b (S Sage g 3)0) sy b
(oL g (0l5 5l VoV 7 ]S g yiuSolo) ol olaul

3eslaiwl b oasies (VoYY ) Ken o (g0l il VY

(PR{PYety edion sLJUL g (6300 lio (21g5 ) Jgu

YEFDATAF NN YY) YY

Ll axl o,
VA Right DLPFC )
Y O AA Left DLPFC Y
Yo XY Right VLPFC Y
V&Y Left VLPFC ¥

VMPEFC N

o plsl aws @ TNIRS slaosls glp Shgg,mls (yoej]
Jloy bedls 5 US55 5o bools aujer 45 ols olis
it g ol g line et sl inlpln g
e Syl sl 5l pleaige gaiss 50 Gle g3
S lime o (Yo ) wolos g cobise) as ool (g

A a5 P <D g

a4 2ogwl daplisly fules llh 4w 0 gk
IR ewin S5 2 aaaglsl 5 alosslss sla i
Sl oal SLIF LY Jglaz o cudya ol mls as )8

8,5 pll YV gasens SPSS l58le 5 L )kl sla Juds
SDglad (yge3] 50 eadwnS (goyed ulul  luaige lo
392) (Sbe 0503 5l Fimb 9 FYL gatws 93 4 ( S
Jiteo T 903 S5 4 p-value [loie g 0o s (V-
90 ol 3l gasaiws dA g e plp aS 0l acwbre
alol jo s Al loline (nSileo das 3l s 5 eS 09,5

aassly

calisee (g 50 (GSilee 5l iy g a8 0pei L) Gludige


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

ol wlidlg ) Aolilad

\ ‘o,l.o.& oY 5)30 AF¥F )ld-!

Lo yailss SR 50 ol pos (rmmsiten 0955 93 sl (g (ro (03] @l Y Jgax

RDLPFC

LDLPFC

RVLPFC

LVLPFC

Mann-Whitney U 74 AY A oY ¥

Hbo2 P-value AR <IVEY <1a8A ofeY§ Yy
Mann-Whitney U \oF 4% AR A V.

b P-value 234 iral /YO < [aFA <Y

A5 03150 Y lgus 4y (015 Fuwly 0 ()l po (rrmiten 09,5 30 (51 (g o 3305] S Y Jgu

0903l £g5 | 4>l

RDLPFC

LDLPFC

RVLPFC

LVLPFC

Mann-Whitney U WY WYY YYA yYY VFO

bz P-value AR -10¥F4 I8 AR L1580 LIASA
b Mann-Whitney U Vv \A}d y.9q q. VoA

i P-value A /3.0 1£4 Y. .55y

2o 59 Caglgl pd 48 ol yos (o 09,5 93 5y (SR g (0 3903] S F Jgua

0903l £95 1 a2l

RDLPFC

LDLPFC

RVLPFC

LVLPFC

Mann-Whitney U WYy Vo4 AA af AA

HbO?2 p-value STV £ -I14 AT AIV1A
Mann-Whitney U Ve Vv 0A A AD

Hb p-value -/£0) e 110 A¥B- VY

s HD Jlads 1o ol st Caglyl plin S0 jloline gl
(A Jiw) Sl 00ls t) B C~.u|) Coun VLPFC da“».‘>la B
cdld e 9 0,0 V0 plp 4l ol o p-value lade
ﬁ‘ﬁ )».05 o).o.; L ul.u.to.\.-.e(o 05; 6‘).3 L)T B S.».o‘.u“é}o.ﬁ
03¢ VYLFN ).g|).3 i 0 y00 L: QL“"“\“'Q"’ °5)f 6‘)" 9 Yo Xr
09,5 95y a5 o03lss IVlgws a4 yols Zuwl pKie Hb

095 95 Om Sylolie gl oS wianes LES 598 gl
,» HDbO2  jlaie o lplsls uiles o o yluaige
e (F JS5) el o0ls &, LVLPFC 4 RDLPFC >l
¥V lp e Cwly Cww DLPFC a5 p-value
0935 lp 4l ol o Seslusgen cllad Glie g oo
b plosige 09,5 ln 9 WWFY 2l a8 000 b plosige
5 prvalue Jlade umen 09 YAAY Ll i oyes
cdlad e g 2,0 VP Bl > Cwws VLPFC 450
F=S oyei b pladige 055 sln aml (nl 5o Ssliagen
009 VAT ol i 050 b Glossige 09,5 (12 9 VY il


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

@b‘m @W‘s, aollad

\ S,M “r ;O)sé ‘\f'f )@

Llawls oyailes sBTD o (530 iliko (21g jo lwadie HbO2 S laibiw! glas g (Sl :F JSCo

— w
LA L I B Lars v ve
00200

-~ OTO0

p———
LR N A S LN

Hbo2

ER jans o jud U Slaige

BN janiigs ® pod U Olewinige

v ,7"
i LAl 28 8 NN |
| — ‘ ‘ \

Leliowls Y lgun (gudy Ca gl D )5 (5330 il (>l )0 lwacge Hb o jluilin! glas g onuSlw :0 JSCi

HbD

ED ol o o e D piian gt © Prmneag

55 5 (V) 13,5 RDLPFC 4l g5
2oL e el sl (IMRID) e 60 Slae
slo lis gl 0,5 colaiwl S| Silaxs b aglse s
i See S 5 edzmn Slogas o3l S adlse 4o
(e Cawl ool F) R-DLPFC o g iy codled
Sl B ol b agalss lej 5o 4eml ol canllad
O b oS0 S 03 @ e I 5l s
5 Jelos a5 00,8 (6 nSprea Gilise (IS sloasy ;S
«r)5) wes plxl 65 550 sk ;) (SIS Olo s o e
oduzn O lare 4o 4 wilesls lis (6,50 Sldlas (V- - F
5 ite Slolus] Sle uad ol a5 Sl (B
s RDLPFC ol w,f e JSb ibaie JYoiul

e—a——

-\‘"IJ

Olodige Gie Salindgen sloosls (i Sl Gillae
VMPFC WLPFC . DLPFC Lo iy >l 50 olyac
dw jo S5 DS ol slaglbuls b agales s
5y50 Ginaslsl 5 Bty a1 ooy lils puilss al e
a1 (6 ol Sglis aS ol Lt b 28,5 )5 Julos
>y s e VLPFC 5 cosl, DLPFC 4L o Hb
5 AL (B ©oldd b plosge e baglials Guile>
(P=-oYFgp=-
Friar e S 0 b plasins )3 358 Py Sl
Sl cdlhe ety o gk bGP @ e


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&L& @»W‘,) aollad

16 b AV 5,90 N F+¥F g

G Sl Sl Sail Gos 5 ¢ Sliy S 2l
Egitn (6 S Aiged oaiy| Cladss o U 0gd oo olginn .ol
5 d9d pbnl Cwsca Sl g Wl plesige ol 65
255 518 ey 050 TIC wile jae 5l i (s
Olosige S mlaw (S )3 (ngh (P pol> Badod
daled wdloy g Siwlodgen sboools 5l solarwl L
SlS (D slaoalyg0 anlitiny b b guod (Snm
Olodige (BB 0l gl (ot Bl 5 005 &)l

Lol 03905 mal 8 gras Jiga SWS L) ol pee

‘5"%-\59 [y

o oBzale3l 511 995 (1,08 L5l e aliwgipay G a5
Ayl o 5lpl ety cpl Ho colatwl 550 (slacsls

S il

é)[é\ FLOUN Y Jamy ‘:’LM;] Qlfd.;.;f JJMJ QO Joy)a Sldlas
SR S el dSal ey
oS5 b b 5 oy, (IRIUMS.REC.1403.238)
Cﬁ‘ Je J).w ‘51);. ‘) g5 oS PNt C,\%Lal) Qlf..\.z.;f

..\3.3)5 djl)l axJlas

&3l (ol

i pl b by oo 5 Jb gl o (o
'Q)ld“; 999 6)1‘5 6“’5‘“‘”‘“ CBL'-“ QQ)L’U =2 9 aislas

! The Joint Commission (TJC)

10

sl jo 0,8 4 g alils b o)l pl Copie 0 (5,97
OhLBer 5 3,5) A eSS cduzmn (S Sleouas
sls e &l addllas L-VLPFC 4> ogas,s (Y- -9
ok 3l JuS Glp oo o L-VLPFC ast a5
D o5t oo Jlsb Bl 5 plows o JolS 5 sl WSS slagaly
aS sy Llas (Y2 7)) o) g g, (V- VF () Son 4
ol o a8 cl gulds’ sley sble 5l S L-VLPFC
Joles Silo JIoKol b asb ol bLs | adly 100,00 olorn
550 sl al piomen (YoVF o ISKen g alag VY)Y
Ol «Ylaws sancoglgl plSn as ols ylid Lol axllas
S 00 b o0g,5 0 sl VLPFC a>L ,sHDO2
u.:LO.J.?U p < o \0) Ogy yidn ‘_g)‘él...sm )91044 s).:u,ub
aS wlosls ylid g aiied odel Cawdy Al duge o ALBIS
s olly zhw L cwly VLPFC axb g5lo b ol
bl oUlg Lol 3l g ojle it bl ol 31 o5l
ool Hlas 4l pl o (g i ile el 3wl b lawsie
oHlan g plal,d Ko gl adllas o (V429 ()
a> e 0 wewl, VLPFC 4>l a5 wisls olas (Y+)+)
! 00gs ).’JLQ_‘B ‘sz}uo U""B’Q l) O‘)S‘ 05; 5o Gwl) ul?t.b‘
Gl Sl (sl bogie Gisn b 3 &S iae can
sleosl,d as sl L byl (Ko ole 4 acsls LS
SlMbl (5l 5 bagplial 655k wile 5oz
Al 0 1A auS Copae |y el Gl ualsd b as e
O el a8 5 plnil (g cdled el VLPFC
e glie 5l 6 50all5 j5ba (1Q) 5 iga b sl 8l (]
aS conl ] sanmolis lacsglas oyl Lol 00, colaiwl og5
5 2555k Sanse gl e sl b 1QL Sl
webs ale 3l g Xl atsls gas slazual Slp epyaaly
sle 4l plplo il 00,5 soliiwl (550wl ,l5 jeb 4 095
ibn » (PFC) Sliy i (2l ol 288 Sy
shls asllas ol ail o S sloaglad § wlo)ls

)y ‘CM,JOCM..:‘) U‘Q)A )‘ 6).54.»54.: asle gbwosm


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

ol wliilg y olkad Y o o AV 5,90 NFF ,l@

\o)wcﬁwm

ol g fs K dag ol o8 (glacas (o5)ts U (05 e 4 apedlidl S e iy 3 g 005 Vs S S lent 4 il ()
eanpd plp 03 L3 fmad 4 133 5 B (o0l Lt ana g pleg g0 Gl et el lagls ams Sle | ol e Sl e 2
Gl S a1, o) ) e ety el L s Ly 0l e s 095 e sl ol ) s 5 S e e g na M ) sl
Ll 230yt ol Bty 15 g (St a5 2 03 b aigsite 50050 1) 50 b 05 Lo g 51 g ool F po o 0 oy o5 i g
sy o sy S5 e a8 Sl Sl g st ey s e iy ] S8 e sl e g sl cas b 1 48 it

B3y e sl ) 40 g 00

fosjarly 3o ab e palt] =
O o5y wls o5 O 282 peai g7 ga [ 55y aly aly

A5 g ol 1) gl bl 4 By 45 Sois e 5 S ag (Y1 350 (! 53 (608 et 51
iz caidle ) iyl 1y gl 45 i 30 Casm a5 i

Capanl 4z yo ‘
™ o

35 ke, 1) pelacal nilyd b LT

TaT g0 5353 et Fadh JolSay Jlijs s o -¥

Faily doia a5l 9)00 Lo aS ol dd 43 3 3y Sl @y ) 55 Cljlone WilyT e 00 00l <Y
Colazi 5 15 e ol S8 sbicos b cail 330 330 ol LI -F

€310 Cosal juiar i e (5950 (5,500 4y ST glp ASL 0s> gl 4 3je AT Eadye ol D
$atly ol 90 el 310 i oS 4 Glg s g U1 -#

A P il el AT st el et b’ M

s P as ansl ol o e ag ) w RS Lol A

E535 gni 3395 1S b olyd b 5 gl L1 -

S 095 Bpi 4 35 b ; (5l il (g3l st () 2 LT Y -

a3 91 5115 9,00 g )lo 5 S aade 5 Sl g Jods a4 b LT 1Y

Tagdigm plod dnaly ol &y (Foadge i 2 500 - \Y

eyt og e iy 3 1 S jlet g S St Syl s ) L] e Y Sl Y

Jb" e sy
Js'
(2 ad

(a
R

AR


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&w @W‘s, aollad

\ ;O)M “r ;O)sé ‘\f'f )@.

References

Amoah, C., & Steyn, D. (2023). Barriers to
unethical and corrupt practices avoidance in
the construction industry. International
Journal of Building Pathology and
Adaptation, 41(6), 85-101.
https://doi.org/10.1108/1JBPA-01-2022-0021

Bairaktarova, D., & Woodcock, A. (2017).
Engineering student’s ethical awareness and
behavior: A new motivational model. Science
and Engineering Ethics, 23, 1129-1157.
https://doi.org/10.1007/s11948-016-9814-x

Berboth, S., & Morawetz, C. (2021). Amygdala-
prefrontal ~ connectivity —during emotion

regulation: A meta-analysis of
psychophysiological interactions.
Neuropsychologia, 153, 107767.
https://doi.org/10.1016/j.neuropsychologia.20
21.107767

Bazram A, khanjani M, asgari M, rezvani nejad S
M S. Examining the role of the three
principles of personal contact, action, and
double effect on moral decision making. CPJ
2022; 10 (2): 4. [In  Persian]
http://jcp.khu.ac.ir/article-1-3620-fa.html

Boas, D. A., Gaudette, T., Strangman, G., Cheng,
X., Marota, J. J. A.,, & Mandeville, J. B.
(2001). The accuracy of near infrared
spectroscopy and imaging during focal
changes in  cerebral  hemodynamics.
Neurolmage, 13(2), 76-90.
https://doi.org/10.1006/nimg.2000.0674

Brown, J., & Loosemore, M. (2015). Behavioural
factors influencing corrupt action in the
Australian construction industry. Engineering,
Construction and Architectural Management,
22(4), 372-389.
https://doi.org/10.1108/ECAM-03-2015-0034

Buhle, J. T., Silvers, J. A., Wager, T. D., Lopez, R.,
Onyemekwu, C., Kober, H., Weber, J., &
Ochsner, K. N. (2014). Cognitive reappraisal
of emotion: A meta-analysis of human
neuroimaging studies. Cerebral Cortex,
24(11), 2981-2990.
https://doi.org/10.1093/cercor/bht154

Buzgova, R., & Sikorova, L. (2013). Moral
judgment competence of nursing students in
the Czech Republic. Nurse Education Today,
33(10), 1201-1206.
https://doi.org/10.1016/j.nedt.2012.06.016

Céaceda, R., James, G.A., Ely, T.D., Snarey, J.,
Kilts, C.D. (2011). Mode of Effective
Connectivity within a Putative Neural
Network Differentiates Moral Cognitions

Related to Care and Justice Ethics. PLo0S
ONE, 6(2).
https://doi.org/10.1371/journal.pone.0014730
Caldwell, B.M., Harenski, C.L., Harenski, K.A.,
Fede, S.J., Steele, V.R., Koenigs, M.R., Kiehl,
K.A. (2015). Abnormal frontostriatal activity
in recently abstinent cocaine users during
implicit moral processing. Frontiers in
Human Neuroscience, 9.
https://doi.org/10.3389/fhhum.2015.00565
Chang W.C., Gonzalez Garcia, N.F., &
Hasanzadeh, S. (2025). Deep Learning—Based
Prediction of Human—Robot Trust Dynamics
in  Future Construction Using Worker

Neuropsychophysiological Responses.
Journal of Computing in Civil Engineering.
39(4).

https://doi.org/10.1061/JCCEE5.CPENG-
6302

Coffie, G. H., Novieto, D. T., & Yankah, J. E.
(2025). Stakeholder views of prevalent
unethical  practices in the Ghanaian

construction industry. Engineering,
Construction and Architectural Management,
32(2), 1010-1031.

https://doi.org/10.1108/ECAM-03-2022-0272

Dadgostar, M., Setarehdan, S. K., Shahzadi, S., &
Akin, A. (2016). Functional connectivity of
the PFC via partial correlation. Optik,
127(11), 47484754,
https://doi.org/10.1016/j.ijle0.2016.01.139

Fumagalli, M., Priori, A. (2012). Functional and
clinical neuroanatomy  of  morality.
Brain.135(7), 2006-2021.
https://doi.org/10.1093/brain/awr334

Funahashi, S. (2017). Working Memory in the
Prefrontal Cortex. Brain Sciences. 7(5), 49.
doi: 10.3390/brainsci7050049

Gadamagahi, S. N., Moradi, A., Shalbaf, R.,, &
Sadeghi, M. (2023). The effect of cranial
electrical ~ stimulation  treatment  and
computerized cognitive rehabilitation on the
hemodynamic changes of the prefrontal brain
region of children with ADHD. Journal of
Cognitive Psychology, 11(1), 30-45. [In
Persian]  http://jcp.khu.ac.ir/article-1-3682-
fa.html

Goggins, J., & Hajdukiewicz, M. (2022). The role
of  community-engaged learning in
engineering  education  for  sustainable
development. Sustainability, 14(13), 8208.
https://doi.org/10.3390/su14138208

Goodenough, O.R., Prehn, K. (2004). A
neuroscientific  approach to  normative
judgment in law and justice. Philos Trans R


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&w @W‘s, aollad

\ ;O)M “r ;O)sé ‘\f'f )@.

Soc Lond B Biol Sci ,359(1451),1709-1726.
https://doi.org/10.1098/rsth.2004.1552

Graham, S., Jiang, J., Manning, V., Nejad, A. B.,
Zhisheng, K., Salleh, S. R., Golay, X., Berne,
Y. I, & McKenna, P. J. (2010). 1Q-related
fMRI  differences during cognitive set
shifting. Cerebral Cortex, 20(3), 641-649.
https://doi.org/10.1093/cercor/bhp130

Greene, J. D. (2009). The cognitive neuroscience of
moral  judgment. In  The  cognitive
neurosciences IV (Ed. M. S. Gazzaniga). MIT
Press.

Greene, J. D., Nystrom, L. E., Engell, A. D,
Darley, J. M., & Cohen, J. D. (2004). The
neural bases of cognitive conflict and control
in moral judgment. Neuron, 44(2), 389-400.
https://doi.org/10.1016/j.neuron.2004.09.027

Guntzburger, Y., Pauchant, T. C., & Tanguy, P. A.
(2019). Empowering engineering students in
ethical risk management: An experimental
study. Science and Engineering Ethics, 25,
911-937. https://doi.org/10.1007/s11948-018-
0044-2

Heinzelmann, N., Giuseppe Ugazio, & Tabler, P.
(2012). Practical Implications of Empirically
Studying Moral Decision-Making. Frontiers
in Neuroscience, 6.
https://doi.org/10.3389/fnins.2012.00094

Ho, C. M.-F. (2011). Ethics management for the
construction industry: A review of ethical
decision-making literature.  Engineering,
Construction and Architectural Management,
18(5), 516-537.
https://doi.org/10.1108/09699981111165194

Howland, S. J., Jesiek, B. K., Claussen, S., et al.
(2024). Measures of ethics and social
responsibility among undergraduate
engineering students: Findings from a
longitudinal study. Science and Engineering
Ethics, 30(5). https://doi.org/10.1007/s11948-
024-00462-8

Huppert, T. J., Diamond, S. G., Franceschini, M.
A., & Boas, D. A. (2009). HomER: A review
of time-series analysis methods for near-
infrared spectroscopy of the brain. Applied
Optics, 48(10), D280-D298.
https://doi.org/10.1364/A0.48.00D280

Kadivar, P. (1999). Moral psychology. Agah
Publisher. [In Persian]

Khanipur H, Pourali M, Attar M. The Relationship
among the Sense of Power, the Sense of
Status and Status Seeking Styles with Self-
beneficial and Other-beneficial Unethical
Decision-Making. CPJ 2020; 8 (3) :38-51. [In

VY

Persian]
fa.html

Kohlberg, L. (1971). Stages of moral development
as a basis for moral education. In C. M. Beck,
B. S. Crittenden, & E. Sullivan (Eds.), Moral
education (pp. 23-92). University of Toronto
Press.
https://doi.org/10.3138/9781442656758-004

Kohlberg, L., Levine, C., & Hewer, A. (1983).
Moral stages: A current formulation and a
response to critics. Contributions to Human
Development, 10, 174.

Konishi, S., Nakajima, K., Uchida, I., Kikyo, H.,
Kameyama, M., & Miyashita, Y. (1999).
Common inhibitory mechanism in human
inferior prefrontal cortex revealed by event-
related functional MRI. Brain, 122(5), 981-
991. https://doi.org/10.1093/brain/122.5.981

Kuoribo, E., Yomoah, R., Owusu-Manu, D.-G.,
Acheampong, A., Edwards, D. J., & Debrah,
C. (2023). Assessing the interactive effects of
the ethics of construction professionals on
project performance in the Ghanaian
construction industry. Engineering,
Construction and Architectural Management,
30(10), 5233-5252.
https://doi.org/10.1108/ECAM-10-2021-0865

Li, X., Turel, O., & He, Q. (2024). Sex modulated
the relationship between trait approach
motivation and decision-making.
Neurolmage, 291, 120598.
https://doi.org/10.1016/j.neuroimage.2024.12
0598

McKnight, P. E., & Najab, J. (2010). Mann-
Whitney U test. In The Corsini Encyclopedia
of Psychology. Wiley.

Milla, K., Bakhshipour, E., Bodt, B., Getchell, N.
(2019). Does Movement Matter? Prefrontal
Cortex Activity During 2D vs. 3D
Performance of the Tower of Hanoi Puzzle.
Frontiers in  Human Neuroscience, 3.
https://doi.org/10.3389/fnhum.2019.00156

Mirzaee, T., Farahani, M. N., & Hasani, J. (2014).
Explore the relationship between affection
and conscientiousness with moral judgment.
CPJ, 2(2), 27-36. [In Persian]
http://jcp.khu.ac.ir/article-1-2231-fa.html

Moll, J., de Oliveira-Souza, R., Eslinger, P.J.
(2003). Morals and the human brain: a
working model. NeuroReport.14(3), 299-305.
https://doi.org/10.1097/00001756-
200303030-00001

Moll, J., de Oliveira-Souza, R., Eslinger, P.J.,
Bramati, LE., Mourdo-Miranda,  J.,
Andreiuolo, P.A., Pessoa, L. (2002). The

http://jcp.khu.ac.ir/article-1-3341-


http://jcp.khu.ac.ir/article-1-2231-fa.html
http://jcp.khu.ac.ir/article-1-2231-fa.html
https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-28 ]

&w @W‘s, aollad

\ ;O)M “r ;O)sé ‘\f'f )@.

neural correlates of moral sensitivity: a
functional magnetic resonance imaging
investigation of basic and moral emotions. J

Neurosci, 22(7), 2730-2736.
https://doi.org/10.1523/JNEUROSCI.22-07-
02730.2002

Moriguchi, Y., Hiraki, K. (2013). Prefrontal cortex
and executive function in young children: a
review of NIRS studies. Frontiers in Human
Neuroscience. 7.
https://doi.org/10.3389/fnhum.2013.00867

Movahedi Y, pourmohammadi M. Cognitive
Activity Analysis of the Brain in Creative
Design Thinking. CPJ 2018; 6 (2) :1-10. [In
Persian]  http://jcp.khu.ac.ir/article-1-2898-
fa.html

Prehn, K., Wartenburger, 1., Mériau, K., Scheibe,
C., Goodenough, O. R., Villringer, A., van
der Meer, E., & Heekeren, H. R. (2008).
Individual differences in moral judgment
competence influence neural correlates of
socio-normative judgments. Social Cognitive
and Affective Neuroscience, 3(1), 33-46.
https://doi.org/10.1093/scan/nsm037

Rest, J. (1979). Development in judging moral
issues. University of Minnesota Press.

Roeser, S. (2012). Emotional engineers: Toward
morally responsible design. Science and
Engineering  Ethics,  18(1), 103-115.
https://doi.org/10.1007/s11948-010-9236-0

Sevinc, G., Spreng, R. N. (2014). Contextual and
perceptual brain processes underlying moral
cognition: a quantitative meta-analysis of
moral reasoning and moral emotions. PL0oS
One, 9(2).
https://doi.org/10.1371/journal.pone.0087427

Shirzadi, S., Einalou, Z., & Dadgostar, M. (2020).
Investigation of functional connectivity
during working memory task and hemispheric
lateralization in left- and right-handers
measured by fNIRS. Optik, 221, 165347.
https://doi.org/10.1016/].ij1e0.2020.165347

Shirzadi, S., Dadgostar, M., Einalou, Z., Erdogan,
S. B.,, & Akin, A. (2024). Sex-based
differences in functional connectivity during a
working memory task: An fNIRS study.
Frontiers in Psychology, 15, 1207202.
https://doi.org/10.3389/fpsyg.2024.1207202

Thagard, P., Gabbay, D. M., & Woods, J. (2006).
Philosophy of psychology and cognitive
science (Handbook of the Philosophy of
Science). North Holland.

Tinsley Chris, J. (2016). Editorial: Structural and
Functional Organisation of the Prefrontal

\f

Cortex. Frontiers in Systems Neuroscience.
10. https://doi.org/10.3389/fnsys.2016.00087

Vallero, D. A. (2012). Ethical decisions in
emergent science, engineering and
technologies. In Emerging informatics—
Innovative concepts and applications.

Weaver, J. (2015). Network Hubs in the Brain
Have the Biggest Impact on Behavior. PLoS
Biology, 13(6).
https://doi.org/10.1371/journal.pbio.1002178

Yap, J. B. H., Skitmore, M., Lim, Y. W, Loo, S.-
C., & Gray, J. (2022). Assessing the expected
current and future competencies of quantity
surveyors in the Malaysian built environment.
Engineering, Construction and Architectural
Management, 29(6), 2415-2436.
https://doi.org/10.1108/ECAM-01-2021-0091

Yang, J., Guan, L., & Qi, M. (2014). Gender
Differences in Neural Mechanisms
Underlying Moral Judgment of Disgust: A
Functional MRI Study. Journal of Behavioral
and Brain Science, 4, 214-222.
https://doi.org/10.4236/jbbs.2014.45023

Yip, H. L., Wong, S. Y., Ding, C. S., & Low, W.
W. (2024). Ethical transgressions in the
construction industry in Sarawak, Malaysia:
Perspectives  of  quantity  surveyors.
Engineering, Construction and Architectural
Management. https://doi.org/10.1108/ECAM-
11-2023-1214


https://ndea10.khu.ac.ir/jcp/article-1-3922-fa.html
http://www.tcpdf.org

