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Abstract

The present study aimed to design and validate a digital transformation model for higher education based on a sustainable development
approach in universities and higher education institutions in Kerman. This applied study employed an exploratory sequential mixed-
methods design. In the qualitative phase, semi-structured interviews were conducted with 18 experts in higher education, information
technology, university management, and sustainable development in Kerman, and the data were analyzed using thematic analysis. In the
quantitative phase, 286 faculty members, university managers, and educational experts were selected through stratified sampling. A
researcher-developed questionnaire, designed based on the qualitative findings, was used for data collection. The quantitative data were
analyzed using confirmatory factor analysis and structural equation modeling in SPSS and SmartPLS. The qualitative analysis identified
nine principal dimensions of the proposed model: digital governance and leadership, technological infrastructure and architecture,
organizational culture and readiness, human digital competencies, data management and smartization, innovation in education and
research, educational equity and digital access, environmental sustainability and social responsibility, and sustainable institutional
outcomes. Confirmatory factor analysis supported the reliability and construct validity of all dimensions. The structural model
demonstrated satisfactory fit indices (SRMR = 0.061; NFI = 0.914). Furthermore, all hypothesized structural paths were statistically
significant (p < 0.001). Digital governance and leadership significantly influenced technological infrastructure, organizational culture, and
data management; organizational culture significantly affected human digital competencies; human digital competencies and data
management significantly enhanced innovation in education and research; and innovation, educational equity, environmental sustainability,
and data management significantly contributed to sustainable institutional outcomes. The findings indicate that sustainable digital
transformation in higher education requires the integrated interaction of strategic leadership, technological infrastructure, organizational
readiness, human digital capabilities, intelligent data management, educational innovation, and sustainable development principles. The
proposed model provides a comprehensive framework for policymakers and university administrators to guide, implement, and evaluate
digital transformation initiatives within higher education institutions.

Keywords: Digital transformation, higher education, sustainable development, digital leadership, data management, educational innovation, structural

equation modeling.

Authors’ Information:

abbasbabaei@iau.ac.ir ‘@

© 2026 the authors. This is an open access article
under the terms of the CC BY-NC 4.0 License.

1. Department of Public Administration, Ke.C., Islamic Azad University, Kerman, Iran

2. Department of Economics, Ke.C., Islamic Azad University, Kerman, Iran


http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Lol 15 sl ok s a&sils gl 53 a3k by e o ogn 5| (S 4l Sadle s Jlo 35 5eT 53 Jlims J g
Sl di 53l S Aokt s Sl 5 (185 ¢ el ok 2Ol 4 L g 21 Sl (s plasle b s
G il ( esmas Jisn lmus lag,sld i a8 dias Ol Jbb (ST Jasealew ) 5 (g3l o elo! (il 4l
3 Sopa g (sl Coale it (bLT el 5 dad g slap it 6l sl 5 (T laeals o ¢ S Sl
Slodst 5 05,5 Jiows b 6l 5L slal ol 31 oslizul 4 L Jlom s J o ¢ o Udd iz 3 .Sl 03 5 08 S s 1 amslor b o&ils Jules
SIS sl S 5 il (g oy o Slo o Kan 5 oty |5 byl clas ol 55 sty ol b3l o 48U 03 g ol 3 gdoen B gaT
CiS Gl 4 op o 255 S s el 5 (g bl B Ol bl Jlo 25 0eT 53 Jlams J e bt cpl Sl Jle 5 58T
s 5 ol (Sog0 2 ¢l o B 50T SIS Il dn 5 lal Gl win 5 oo b 5 LS 0 WS sy 5 S 5L
(Castro Benavides et al., 2026; Li, 2025; Nguyen & Hong, 2026) sl wal 31, Lao&sls olaz|

(o S5 51 6 g5 gn sl ge Olajn (sa)Lid I (slae gz b Laolils &7 555 0n KT Gloj Jlo 35507 53 Sl J g oot
Gy (6 i Cudlid 5 (6 pdhCollanl (kS (s b hagh 5 oS T Slads a5 sls Hlasl anel 5 cale Cia slasl (O pdils
Sy o 5 ol GOl pu ¢ 55T B Mol ¢ ale o, UKJU\J,Q\,:;.:@\;A;%;,.\M@.%m\i:;\;‘ﬁ; Gy 3 9553
5 sl Gyl b S oSS oliails 4 il 5 oo Sl s J i cdayl 5l 3 ips SE Sl olasil 5 Jases files 4 o S5l
)55 BLisl 5 A8 sloml ol 5le paind (6,5 3 (5l oo il szl zme (slaosls 1 Lags ;S poanal S iedpn 15 355 (513!
s5m5 O3 dlimws I Gl 4 dasgr OUS g la s il b il Sy s (M8 b o5 5 Zmls ctmelr L
,:M)moli:;u;tL;,w,g;ﬁgﬂ;go&»\@m@ujmumxjﬁ;g&;‘wu&uﬁjc;ydﬁﬂ&s,)du@p
Sahni et al., 2025; Shavkat et al., 2025; SINGUN, ) wes 5405, & pde 5 S b o (s kb sl b 0T ¢l >
(2025

U154 Jezs @) al ek g eS8 5 Jlams (60 Wlizms do ool laadl e 51 (S e Jle 35507 e Slosl o
5 Ses 3 50 S 2 6535 31 (83 ol 03l 5 (55T 5 6K 5 oy 585 ek il (el g 5 e Sl sl 5 A &ls Ol
e a3 BT (838 Ole Ll 5 48T foe i (1ol (sl 2 31 513 bl (A0 Ol ke 3,55 cal 53 200 0581 Sl

Colal (g w5 &S 457 Lilosls O Sl s vz 53 55507 (6 oty 4 b gr o Slalllan .3l 513 i g otils elatn| Sy gule 5 SL



315 Jlioe s J o0 gladnl ;5 Codd 9o y3 gage 28 (Oladi6d szLw&ALQA 3 OUT SUls 5 s gl OLT ;;LﬁT Ol jn Ol ke 5 50T
s 6y bdde e lzel il en > (Gupta et al., 2026; Haris & Nuraeni, 2025; Ruloff & Petko, 2025)
Sl )3T 5 s ilutiail 5 (s I8 Ll Ol bl Jizms (60 o5 sl OT S5 Qe sl 5 sl s e
.(Jalali et al., 2024; Naji & Alirezaei, 2025) Lil S oz 5 Shos il 5 Slojle

Jold dlizs Cotla 5 by oo sllae e & Cnlin Slojl (golame 5 @il 5l Sl 5 Oy s J o (6 s Csatl 3925 L
aailal Joles bl (DBl ol cosls (slap iy LSS ol glaalele (5,8 5L o pie el Il (bl sleaSs
355 0l 5 (6ILLL dsosls Ko LK 3 Cand claailol SuST, ¢ 55 0l (slaoltils 3 ol dows (sla i3l 5 (6 1 (S 5lwo 503
Wb Jlrms Glole solens 35 ol A8l Jlimms Sl sl sl s glo L5 o0 DLebT el Cand 5 S 2 (gl I
ol &S5 )3 g S 5 g gmiils Sleds (e oo B ragn 5 b5 sl WBiils glaidu aan & 355 b gl S
odbp )5 Skl (b o s o 0L o35 peT (Slalle o 53 Jlimms (lems b Lo o (sla 253 5SS Rl BB 5 e
LS oal b 1y s gansls (68 panad Ol 5 das 51 Ok 4 oS el Gl 1 bellails S b Wls e Calanie 5 4 LS
s Jsows Gladsl b 55 (6 Sy 5 o i bdde 4 & SlWles uxes (Srisawat, 2024; Yaroslav et al., 2024)
ol ok (SOl 3 iz > J o o g 1 cager im0 50 s e 3 0313 o (S ) o e T dins e OLES clilazsls
(Liu et al., 2025)

S das e OLE5 Waolasls 1 gyl 4 20 ol Slasle ST 5 ¢Kan b ( Jlo 5507 Jlioms Jsows 53 oS i sl 31 s S
Sl Cand 5 s S8 (B8 e )lgn 355 ¢ Sladl sla 25 b (6551 o Sl 51 S1LSS ¢3S0l Camed ksl py 53 e glia
Sl b sl @l (slo s AT 3 i Jlimm > J g ¢ty S ol go ConSC8 L 1 415513 (a5 iy o Ll oo Lo jln
Wljle slael &8 Hlin Jil 3l (g)als 4 o Cute 5,50 sbul 4 Ll 50T a0l jlu 53 ki o pde Conl Sludl 5 Kin b
Sl ok Sy pde Gladde cata pl 53 A8 a5l gl g5l sloul 5 Slojle (5,8 3k drw s olazel Cu sl (Cunglie ShalS
ol (S3liail g 5 DL (5 1K sl Ol (Sales dojli ol Colbse o Az oo 0L Jlims o 58055 b
3L Ol e oS Lls ASTE Jtom s S pae 3 58T Ol pie (5 5ludidl 5 (sl SSJ1 oimmens (Heidari Sedeh et al., 2024)

(Soltani & Tarin, 2024) 45" .S, ¢5¥ LT Ll e Soltn 5 (65T 5 S ke ) gousesls L;,_fr,w: lyols sl lgs



i slael Sl Jlo 5 saT i s o b g 55 (6ol glaadd 3 51 508 Gludl mlin Jlizs > Sl Kl Sl SLT LS )
Jios Kowls Analy azdls |y (g5l 51 S 5 4l ¢galisl o g oslizul gUlg b Ol smeiils 5 O pde (LSS Olskul ¢ ode
et 53 ol (glre Gladims )3 s (Jlizms Slsms (b U5 ool 3l Jald S (o 35dons (B S)lge 4 g5
Jgﬁ,aowum.@\G:,'fTL;,,T,',:c,s)uwGpﬂ,’(.,f,g;,utJab‘Jtﬂ;&\ij)umﬁL;u)ul,wé,f%‘dﬁ?;g
Cale cpslibe o5 50T (s 5lankiodl 5 gl (slacali ol LaolSlails 487 o o 0L i s Jpoed (51 Olslial 5 Oledne (6 5luosleT &
e 550 sh Jliaws jae 3 5,8k g diuly men 53 (Lyubka, 2025) was 515 5 s 55 1y 450 dols 5 gled ~
el 5 6,8l (6 dOollanil (S lie ol 1 Ll e o3 (St s 457 das g 0L (ol (slaey S 5 O s b geT diile
(Mohammadi et al., 2025) .5™ SuS™ 35 50T mil 5o

(S 2 ¢ g st W gy g5 I Dl > o015 )15 gy 2a s 5 25 seT 03 5557 9 b lasiiens iman Sl J g
ol gind (6 85k (oS 5 g hilad eslizal (6,8 5k 4 CodS S sy 551 15 AT b5L 1 a5 e
o 1 G1aKa de S, Kan 5 maesls Gl Sia s (5 ok il S lan (selilesT ¢ ales (sl simn ciad ga gla IS
93 S35 oS A o iy Line Sloj B30T (65T 5 (el bodas o 13 Jle 35 aeT Lol s Jlioes Jsows & dimas glacs b
Sla iy 8 o 5 Sl B0 Sl 4 0,8 515 0T (Gla St dam 5 5 SOt calin o (3151 S5 ¢ Gro (6,8 3y okt
23 Saaal ;b3 clashiazal iys s (sl st oSS il oS> s 1 n U8 35 el (5o )3 LSl o
50,8 ol (g5l 4 6,151 oS 1l LelKiils ¢y cpl 51 .(Chen, 2025) &S sl elo 5 (g3labl slajli b i30T Jlasl
ST as0lesle 63lg 5 sra g sl $osT 5 sl 53 1, 0T

S a5l Jlo 25 58T 53 0dbaalg 28T b e 03 5 pgr Dl g n 51 (G Sk ame g b s o L S5 (5 |
(oleiml Culds 5 Ll (65 5 S 5 e G155 slaslg Ol it ol&ils 53515 AT asmas § 5 olail (oobassl sbul Olo 03155
dn 5 (GBS (slad) 4y (Sl 28 (mlie o pan 28T G b 1Al 0 dlims U ls 3800, cal G 53 gage BB
Sl & diad s Dledst angi 5 6551 2L GBI o5 08 Sl jie A (als b 4 (o s 35 0093 oy I 5 seT
Gl 5 (6551 e ¢ omn i (651 51 iz s IS ke o ladaly ) Cond UL I o ol cdl e 53 .S SGST ooeaos
Wl o Syt Ooltal 51y Jlimss (55575 Slaes Gl ol 51 bl aleom 55 (5558 3O 5 Laosls (oo gt 0 o i

Sl Blas for 3 Jlab (2 3T 25 oo 4 41,555 oslizal o I 1, mti:.;uj.usﬁ\; S sl dsow sl lob J 5 gms



6:\4,?(,.:.5.:55w)%mcgm?lq}wcdlwn\fC.,.m\OT(=}llw=J\5-:>,r-1>d}>vJQ)|JQH>J§L3J¢@|J{LQ.(LL 2025) Las )
S S E a3, Dl

Sl Sl Slacs 3 WIS e (659 STl plp g ied 5 (55 50T e s lizms I 53 sl sl S S
D55 0 1 4 I s ST 5 1) 3 e (Sla s 26 el S oo (glalin 355 o) 0 53 Ll S sl (6,00
I Slle 5 ey § 5 58 Lol Wil 5 o CoiSTh (6,8 5L amme 5 (235507 Slitty comnlin (Sl gmme (il 5l5 (o lgs el s
ch.;.,tw;u;;u&uéua,wsms‘,omﬁﬂ,;duﬁmﬁj}méﬁtﬁ,ﬂ,@L@?éuﬁnw,ﬂ.,\;u{pﬂJL;?&,
Sy sl Gy osls e Slalle ioman (Kim, 2025) 5,05 &l ladely 53 (GlodiS i 25 (g 5ld & g 2wd 3
&\dg:ﬁéwdﬁ sl 5 Lac_,..»l.:waa-b]o):l&\jl%@J%:dl&Sm:@QLﬁg}mJﬁjdl::qr.l:s\}\(:l.pdfd
o b Jlsus 5l oKails ¢l by (Mariyono et al., 2026) 5,5 15 4 5 3, 50 4 56 ke O siets L 3l8KE slowl 51
AL dgte 55 5la, 5 S Sloos S 5 Calam 55l (o iws (pod 4065575 5 21 5

S b (solg skt le (e sl ol eV ol G S 3l Jle 35507 Jlims J gt S b el 3
ls 2B s J g AU L S go 5o (Kon B35 $Kn 5 5 b5l pl ¢ o5 58T (slas il ol (31 6 ¢ o e ¢saiase
312 ppseie Slhes 5 Gl (lin (il sl 3 WL Jom s J o | 8 oo on 0L o 255 o o ol Julod
Jsos Al 3 cny p 50 Ol e 55 (Nguyen & Hong, 2026) 5 5i oo Gases 415318 Ol jgas b 5 b ONS sl oo L lgs 5555
slajble b cwlite 09 Lgbajiﬂ Cowl (-)'Y) Conl al g0 (g3n20 CS\}A) Lo bojsm cpl &S das g Ol u.fujy:T(alBJ): Jlze s
Glaibte 5 Joeo slazil 3 SN 1 b ol ol (Badakhshan, 2025) &y 1 b 5,18 el 5 a5l (S5 ¢ ke
Conds ool Gl 5 Sl 5 amle sl (bl oK 3 el B 5 el b o Wol&ails 1,55 ¢3,05 (lo sy Coanl
Al Sl

355 Jimys J g e 53 Laolils 45T sl 305 gagn ol 25 sl 3 55 s J g (i slzel 5 s ¢ iomin altwe
wa.&jbub@\)b%é&w)b@t&ﬁkmct}&@»‘cdﬁﬂq‘gm&LAJ-\A)LAJ“}.:‘u\.l.ajl:.;(.v\.lfg:,._’.ﬂuu\)
ol sl 335 G (5, 031l gl pl o s lzel &7 Wilesls Olis e i)l Slawo 55 Jlizus Jyos Liowiw 4 by e
ok gdas 1k 4 25 mes (Castro Benavides et al., 2026) ol ¢55,5 e b3 Gl 2 (a&ails S L e e ls

5 wlle gl Ll (b iy lea.» em b bilg e Jlows CJL i 45T s e QLIS (IS Wb cjil.s cw 35 Jhaws J oo



cu_i.aje (sele oy sele Msa Je p5sT odl- slL.(Safajoo et al., 2025) 1S eSS o5 e k;}:fv.:a.,a} @6 aly glacs 4l
($,55L sl s S L edle &S b S tcal (ghlw a0l Sslite ol Sl diejl 355 (Slanwy 5 ol
S ASTT (ol 5 el o s (e

(T 2550 sosld (olons lioms Jpo la e lioms 6oy 4 (godate Slalllas e S48 5L )5 Ol oo 4y 530 b
53y sl ool Wl 48 3505 35y o 5 il Gl Sl w 3L s Ll clilastls bl dne s s Jlias SIlde ¢ Ll e Sldiall 5
S 5 Gyl ciles ST S as il 5 (B slhair L s 5l ol ST S 5 (e 35507 (61 e oo S5 I
ol T b agrlse sl o [ojgal oS Jbm 55 6liles ST )y S5lme [ijseT 5 L;ﬁf:lil.:.]ol.;)l): Iy Jhaws Jgei b clilastls 5 i
) 63lg glataly 5 ammaom 5 (55l edlde (55T 5 cols ¢ GLusl mbio (5 ol ¢ Gl eSom Olejen 4T ol Sk a3l
& e Casat] Ol 1 (gldalaie slaL 5305 54 D -1 .(Sahni et al., 2025; Shavkat et al., 2025; Singun, 2025) 5,5 ,, ;s
Al g o nsne b 1505 (sla sl 5 Aits 5509y 555 Lol Glacas b s aiud b lay s guous cla Sl b dilate o (glaoltils 155 60
sl OUT (sl sl S by 6 S 5l JoS 5 sy

5 SRk cede 23 8l e B Do 15 e Sk w5 5 S5 b e 2550 T Jams dpt 6801 (b ol o
Sl 1 (5145 gomen Sy gty 4 1y J g o b ST ¢SS a1 O pde 4 Ll 5 oo 0 oSN i 558 il LaolKtils 4 swbw
a5 (53,8 GLasl 55 gl (plioe LIS oo ptmen ST W b3l BB 5 slal e ctiapllss (sl b Ol gea &Sk ST,
S e gl 5 (gl e 228 (6,8 el Silodied gr (Glojl Ko p sl (Sl gle lakiadl g daisla 5
CiS S St 3 45T ol el o) (655 oS das OLES W5 e S ol 3 Ik dnw s e 1 sl oKl elaz
a5 5 Jbms J o Gl ol ply 25,8 515 olernl o S5l 5 9316 (605Tob Sl Bl cmlin 51 CBlim (6l pb 887 (25 50T
35 gp o pemn el 0 T (s o 5 585 Fs 0 (e ipeT 03 Il

250k S es o 55T S0 5 bel&ails 55 4l anw s 3,5, b e 55507 Jows Jows 8 b ol tags Ooda
by

kel 5 (b Oda L oS s g Jigme SLST15 S5 L asenaT (slandllan claosls Coale a3 515 (63 )8 o i 51 ol a3,
Sla e Ls 5 baadd o colasl lolid O b (A4S 2o bt o b ol 55 s il Sl anr 53,05, b o o5 50T Jiomss J o (5,81

s amale 5 5 Oy s o o lulid sbal Ole Jalg, 5 gl jlael ¢ 33l o) oA b oS e e 5 L ol SII Lol



Ol lscalo 5 Jo 55T Ok coleMbl (55515 Olaaiue ¢ 1S Oy e ¢ ale Cin sliael O 5 Juld A4S i s
225 31 6013555 Jhne b 3 Aaadidn oy oy i ol 53 (68 e 35 Ol ed e 5550T ST e 5 el 53 il a0
O 1 51 A gama 53 o planil bl s b (31 (6518 Celin ¢ Jlo 35 50T s e ez s S b lad o gl 1L ke
0315 (bl laamLan 53 o Lae cpl & 0L walsl (5 pLbl 4y (glaws b amlian Ayl 5 dizils S jlin &S o 53 0L S 48
Ol ke e gale Cin (sliael Jals (T amslr (oS om 53 ol Cows 4y 358 (slo30 4o b dyie (5,8 Kb 4 ot S
Sl gn 5 Lol&ils iasly 5 5507 Gl b b ag e OLSS 5 Dbl (6,518 Ol seke o35 50T DLl )8 ¢ 25507 (slaes S
YAP 315 (55l sla oo (511 SIS 305 o 31 (1555 Srps 5 S i slzel o ay a5 Lo gy 0L S e Jlo 50T
ol Sl3lu 5 Jad (slaos 8l ol (laib (86 sad Sy oty ESmr ol )3 ped Sl Lh OBl B (oS el Ol gien i
3 oode Sl b Jlizsl Jols mag 4 5555 shee b oSae S szl a3 s Jle 55 5eT Gl Oladi3 o8 s b 23 S
0 BT Ll 5 ol&ails opde b g o sl Gladnl 3L olsT ol S es o 25T 810 L bolails 51 S s ol 2!
cw\s‘}:lﬁg}{lérbjxmud}ﬁlolﬁéh'cwgl{.U.UYJ.:&UAEL;QJ},@A{bul;‘imﬂﬂgéa\}é\w.;ﬁuujjiﬁd)m

s sldE LS WS s Al b )
G S5 Jmus Jpw @l Sl wlal  alas Gla i .50 4l ks luaas a-bas bosls (55513 8 Lol 10 aS Jidw o
ity Jals amlan ol Gy i b 2ags Olial 5 08 ;5 Gl 5 e ol eyl QLI o Jle 35 8T
(AR S 5 (5 oy B el s g 51l (s p3Y Sl 5 e Jlo 5 aT 53 Jlioms S psghe 1 O 8 oS
e alyd e (6,8 S 5 0303 o il it a5 (S0 S (6,0l (Gldl mlie (g3letiall 5 iz Slajle Ka b
35 Doty bamban 3 Sl ann g slialy 53 Jlimus Jod sladtely 5 ol pelozr| S s ¢ asmaonn 5§51k ¢ o5 50T
chLas loialy gl e ol 51 Olabl (51t (5luosly JolST o gty e 5 o DS ALS' S L 05l b abiae o 5 L plon
Sl 53 5l s 5 S35 513 sy (el sy s SOl 555 ¢ e 5 saT Sy e o g Olaanaieia 1,85 i 5lastl 55 0T ad sl aens
I 55N _omtn slLzel aist L imen alidon y Waosls (555755 Jlpl (oS Lidu 53 .28 8 1 5 eslinal 350 olg dduns ¢ Dol (sla b
Aol y ol o 5 LnaLize 1ol il (lad gie 5 AST Al o laaly sl 1 oS 55 5k dr g 555 b Il s peT s
(bl (SobT 5 6K b wilysls cotlu ) clious oy 5 oS dlax 1S ol slul 0,b)5 baa S 51 (glas sazme Juls

LS)“‘LLL', ‘L&";J}‘T s S 3 Ilas LngLw.\.i.‘..i}h 9 E o ple cu,f..aj}v: 9 u:")j.ﬁ-\- BE) LngT}J ca\i&i\.} slasl JLT._.?Q.J L;Lagfcw‘l.ﬁz



S b ipillies i 31 S (glam sy b el ey 8 s Jlimss S (9368 labely 5 ol l S s ¢ amaons §
,u;,'\rﬂouw\jaﬁ,\;ngu;t@,f,@\ﬁ,wmmﬁ@‘wjéjy@‘,,wmétj..ummz;ur;y,,
FLaS SUWT i 5l oslinal L 35 sl (bl s dlesl g O b vy 8 L5l 5 sl Comalr ¢ o0 sgin onls oy 8 - 505

el 1oy s el Stani sl cenlin (UL 111 & 5ls O edeT st b 5 Ao (c) 2 (oS 5 2L
b s andlan Sl oy ¢ ol (65 kel ) g Latmlian 51 ol (slaosls ¢ S iy 53 o plowl (oS 5 (ST el 53 )3 Laesls Lo
Sl a5 5 o 35 50T Jimss S b o o sl eoalin 5 i ST (EST a3 s 1555 BT Lnosls JS™ (slsiome b Slins3y
Wosls jate duslie 5 b 51 g s as0bjle (o) soee slad sae 5 badd 520 0 5 G s Laspr 5 4l GdS caalst 55 s 5 falant
aren 53 5095 b Il p5seT Joms o (5580 ot fSKa5 (glaadd s 5 ool sbal ¢ bl cpl o Laduiio nadl Jo Olo oo sgie Lol s
L0315 atus duwlin ¢ stid s 500 gy p (OB S S jlhe o3l dile ola iy 51 S laadl lael [iul ) gl dd ool Il
EIF S slresls (s Jo8 L3 5l ! baaeliiew 5y 5 o.LﬁaLg)jT:Jf Sloosls ¢ oS 3 53 b eslinl Mo Olditas o ey Lai>
baadl 3o 5 laay & (sl y S8 5 S e Ol (e ol o 57 (18 5@t U o ik oy 2 (55LT (Slat s fha Lzl
ool 3 s eslizal (gl SVslee obdde 5 b ele Lo 1 esnlgrin oI 3500 5 slojlo slael g p ) shiteds b doulous
38 ey p e 25l sl s a 51 S oty Kas ol oddizl el byl o (oS 5 bl e S ke gl il e
L.U.&:f&hnl;‘_}:lﬁ.&J?)\}J:lzj;)}a‘5)\>wt5l.ao)b.\d}w%\f’lc}§ﬂ;la;.lQL:».b{b)é)\sl;M}QM;mas6|ﬂ¢n;>_.m

A5 ol SMArtPLS 5 SPSS (la i3l i 3l eslizul b (oS (slaesls Ji s MAXQDA 1551 ¢SS

baisl

Sl Ol S gl 3 Ll anw s 5 Sledbl 6,5 ( a1 Sy pite (o E55eT o) O L 31 A (g AS isu 5o
Salbe 5 Bl 13 I YV B A o OUT ol ol 5 oode alo dtels 5 05 L8V 5350 8 1) calo o ol OB S S Lo Ole 1zl
G35l 5 25T Ly e laaid ) ol L lasl I LEA (panad o) i 510 5 0FY las Ol il L Il VPAY OUT bbb
ST 5 oKails elamt S e 5 L drm g5 Olanaieze 51,6 ¥ o a&iils Sledbl (g5 5ls L Olulis ;8 5 Ol e 518 F o Jle
(sl Slaes S Olpde ale Cin lael I L5 YAS 5 Ltash aS idw s Loy Mo 5T Olpasby 5 gl Ol e
Ol S b e 35501 Sl ga 5 oKl chngs 5 55507 sladnl 3L Las e LSS 5 Sledbl (65l Ol ko ¢ & gaT Olulisi )

¢S yda glyls e VY LQMCMJEJJ A3 g e )3 FVLY Uslae 05 L8 VWO 5 do ;3 OY A dslae 5,0 L8 V0Y aldas ol 515 ST S L5



ole S gae B VFY (Ll e\i.lb- S 31 s g Ao 53 VELO Usles (65575 ST je (glyls L@ YAV 5 Ao 55 YOO Jslae iyl wlis S
Jslee oMbl (65518 b ot g5 ¢ bl wlid )8 899 5 duoys YV sl a&tls ol ol Jsten b ke 13 VA cdas 3 FAY Uslas
S a3 4 ge da3 gn OLE 45 55 FIA Jlas Sl b JLa VEVE ST 2o 55 O dasgealy Condst il o 800e ki3 51 Aoy YY)

Ll 0391 5135 55 5 Jo 5 aT Jims Jos S (slaadl g 5 slad 551 51 (BT 4 25

Bdolas 5 Julou 31 oudg! Pl S asLs § il laf ) Jous

Sldas izl ol Sl jastli 4 gal S laad) s ol A
Iyl el

Y 1w (S et (SoLSS olRils s spaly orsk S zie lleir WJisms S Cwbe Jisus a5 eSS
Jgo gasl (gl >l 53 Coblid (il Ol e @Sl s ol el (2 pe Cule

W el kbl lear sl Gl (B Cle ey Sl gl il Ol 5 S Gl 5 Sl

ot 52 Sliy daesls G Cbli ¢ a3 s abobe Jolas i (Ol alysle

Y i 5T 4 St 2K e sl QUL (SOUT b s el (Sl i Gy Slejle (SalT 5 K
sl 3 53 6 b Colam! ¢ a&ils sladls Ole (g, Ken Gl 53 Cuglis LhalS

YW Gl 5 Ul s by GOl e O  Oblal gilediels Wl s mle s gl Sals

o 6,5 3L 3l e cosls o &yl 151 o S5 SJ Gl 55850 cosls b ST Ol il

TVl gl (b (s S (6, S5k kbl Sleslinal  lgme (oS5 sl cliedas 8L 5 el s 6osTy

G038 p e S a5 a5 (e T L) ssmeaedls i s (e s SR

Yo et st e b UG esls oL bl Sl e pde 3508l wesls LU o3l o pde

S el 53 05l Sl oalizal Ol etils glal Aelsd e (S s a2

Yoo Ghle b g 0Ll aen sl sl gt Slupal S Sl Coles s SIS Tl s s 5 (B g T s

A Sl b (gl (550 T Gty ol 55 208 Slos (6,515 0l 526 0L s> Jees

YO dlaws il g 550 e (B Do yme alS C s pls O e Sl G JKails ol oL

amal (5L3L 4 o 8 el L (35 5T Dot 41 dmaler &Sl ¢ ez el S e

YV el (Ol S8 5 e SRl BT CAS s sTOU (asee (AR Sl CiS SaL ol sladaly

sl ol (a5l O oy oy 53 e

Sl (BB, e Sl

M ana g 3,05 b o 5 gl Jlims S 1 55 ol day & lals 4 baalas (ST o 47 das o 0L ) g il
Sl s S VAL s s 5 S STV L s 5 B35l 55 605T 5 4 b adsl G815 o e S el
555 Glay i 3l oslizad 4B o Jlo [3550T 55 Sl s S 08 ot o s 5148 s oo 0L 4l ol 5.9 IS YV L il (6 loms
Sty S 5 Gl Gla Saals ann g a5 5 (HipeT Syl b el o eSSl g BTl p ke 4L (s 35k
o7 Jil:.: el G e 5 ool 5 (6,10 (s e 5 Sl Slde dle (golal Cijér.:‘a\ e (Ll L o iils

w5 s dde ol b ol gl 51 S Ol et aSb 0,1 slasle 5 JoSa 535 e g3ttt 5551 55 Sk dnn 5 5,505, 48 Sl



5 Al 58T 5 (il il Glojle (SaleT il sl glacad B Ol digm wl p Lt adol oS e plal ol 5 .Sl 0dd
238 Sk ey

DIk drugs 809, b (Il BigoT Jlems Jgou S90Sl dwe g S s la Y Jguar

S Ser Sle O3l oSl by S sl ETYTHN
< YA — Y %4 FAA 4 bz 6 i) 5 eSS
"y - .Y v4¥ 5 G155 oylene 5 Sl

—e9 —vs A *AY ) Sl SobT 5K 3
—0¥ —eyy VY vve 5 St e Jlioms (sla Sa s
CYF —+ FA ©OA £.Y) v SR s sl 53 (S8l 5
-\ -4 (N4 YA 7 Solwdiad gn gosl> Ty pka
. XY -y Wi £y ) s o w3 5 50T le
Y —yy . 55 ¥4 ) T VCS I PR SRCIE JP 3 U
LYo — ¥ ¥ FAF ) Sk ool sladely

ol gl Sl Ve o aliie (k55 dan e Slda 31 5V e 5550 T Dl J ol (6 oS80 slol o (il o das o OLES Y J g gl
5 Pl 53 $a5Ts dma bge ke 3V iles S bl Al BB 5 Opllan 1y ods lulis slal JST Consy OB sl
Sloo g 3 b o 31 e Jlisws J o (OB S S s o8 s 5l das o 0L & 350+ OA lne Col il 5 FYY Kl b g
ola b Jas 6y 5 oS 0T 51 g S Iy 3 505 oKl _oade Solodst @511 5 ol )l ol i A 55 ¢ g5 (5 S 5L ¢ a3
S e 5 &S e Sl (6 (S b 2 Ceal Sl 487 izals 15 FAF o 80le Ll 3lg sladely 5 FIA
S 3LT 5 85 5T VF e b Sl bie Sl s (sla St 4 b g o S0l o 208 ol Sl s J s il gl s 3 (3 poke
D8 dmsgenly Al 35 g0 slad cpl e $1487 dims oo DL 5 L1 )13 Jaw gio o 51 3VL 55 olie cpl el (ol L6350 YAY Slie b Sl
5 Aase OLE 5 )03 513 Jpd BB als 53 SaiS 5 Spr polis cmmen il i S dinjl sl b 4y S Lol iz

sl alis Gbdde (sla w4 3555 612 5 3,505 o ds ol ouil 0 eSS 039 oy a3 51 Laesls

Solgln (S5 dlal (g p 03Il S b b ¥ Jeu>

skizl izl il ol SO =S 5 @bl Elis S Wt bl ol auls s
N <Ay « A4 A GV Jezus g o) 5 G oS
X2 CA AV WSETEN 6155 g oleme 5 il
08 “M “A¥ CAY GV Sl SobT 56K
x4 A CAD CAY G54 Sl e Jioms (sla Sa s
44 <Ay <49 MG YY SR s sl 53 (S8l 5




.o .4 CAA CAB Gy Sldiaign 5 osls Sy e

OV CAV CAY CAYGesY s g jis 5 50T Shlds
&Y 4 CAS CAF 24 Sl S g 5 aea o S S5IY
¥ «4) N CAV Gy Sl ol el

'.‘F‘le,?\(l{;bgiwgsl.a\.cél.a)l{4:.»\:.C_M»|)|>)}>'-J.gd)lhawjj\da%gg)ﬁ\Lg;ej\x\dwaf.\A)@om\‘J).k?@lﬁ
Sy s S GWT e S s g BB s gty 355 4 b o 0l blatedl 5 oy o (slaay 5487 s o LSS ol () 5 3,05 513
W.mpdguﬁngi,?wtﬁajpd'w,i;g;@!~.v~ Jsd B a5 YL a8 deT G 4+ QY B P AY o slesl 4an
I S Glaail 3o Lt (51 DI plawed] 5 U5 ) gy 5150 48 15 0L 5 SB35 AY B LAY o slal ans oS 5 b
2ol baejle ) Ko sla) el by 5 0 00 51 VL slal aen (1 5 ekbiz il il ls oS0le sldie ol s 5 S
A sl ol il 5 03y 0k 95 08 5 5 5 (ST laosls il o (g il Giome dalilin S 015 0 bl ] ol

S L3l S eIl BB s g Dot [yl ane s 5 Soss b e 35 50T Jiams J o 651

SISl (981 paad D58 9 (23l S S P Jou>

o Sopdy S e T sy ldie oasla

sl 551, oA S e SRMR

Jss b6 50, cA YL CAVP NFI

Jsd b6 350 CAY IS SRLVN RMS theta

Yoo 5y b ste s 258 AR “OA SRk ST 03 6T sl R
Y4 gy v gie s O y8 XY NG ©.O) L;;,wa}.njo:bg,iﬁmdlij
Sy oy R o IO . 5F Sl eslg sladels 5l R?

elin iy 8 SR 1" g S5 s BT 03 08T s 1 Q2
Cnlls o b Oy con Y ¥ Golwdiad s gosls Oy e sl Q2
elin iy 8 SR 1" Bl Sl @olg sl ol Q

La_;.a‘f SRMR )‘u\lﬁ .s:..w‘ GJ’J LsLha.)‘.) La JJ.A g.f}lb g_..wu OM)QL&J LS)l:>L"*' szg'“ J}‘_}J LsLhup}L& cf J)b @L’S wLﬂ‘f
)Jo.l‘ir:)}Tﬂ w}b}oMoMWLSZMAwjbg\tﬁub‘dﬁ)uxgl.&u)g;ﬂ"'Ag‘_{)&.ﬂ)\u\iﬂ)\_}.‘{‘\f#.‘-@bb a2
RMS theta jluais cpomes A4S o dob 1) Jibo i 351 5 Sl + A ;\;vgsbﬁ~.M\°\eﬂ\jNFI,tm.J)\wl;dst{ucb
6975 &R Jlie copl p 09530505 51 5 omlis Coard sy 55 (6,8 o3Il glaodile L L5 51 Jke a7 315 Ol 5 e Sz o + 0 8A L il

Uu"c}.b"uﬂ‘"j{.9Fl{j‘j}"‘:’.‘t’,L§JL€JL§u‘uLﬁ,6‘ﬂ)'a\ Lj‘jé)uwﬁjabbq‘}i-béljc'OAL’J.!‘J;UMJ}L)JJ)ATJQ



R? s o35 S s 15 (ool (5150955 sla ke uil sl 51 (g5 JB dm Llanadl 5 Je (2iln 5 1505 (gla i 457 s oo
ui)",.aT Jiows Jeu ol ladely o b )2 @Y\{ s Doyd8 (oolgi Lg,il! slal 4s gozes ny das e Olis Il oolg sladely
W (55l (6 SN i s Sy o8 03O ol l 535 ko 51 VL 50055 Sla pite aan 3 55 Q7 puslia syls e

S el Jluzms Jgo5 (5981 dlel Ol (SrbSLe 1019 § s ol 0 .0 S

aiS nghhmcla..» to, LT e o ol s
TG vy YAA C¥Y 61y g olame 5 ol = lious 5,y 5 S5
Lk cany 5.¥¢ 2 Sl SobT 56K b Jlous 5y 5 S-S
NENWY vy £ “YA Golediat a5 0315 o e ¢— Jlizws 6 5 S| oS
oAb cod Aoy “ ¥4 bkt ga 5 05ls Cy e — &l 5L5 (5 olome 5 Ll
NN ) oY oy Sl e Jlioms (sla Samls = Jlojle SbT 5 o8n 3
oAb cod v.5¥ ¥ JA)E)JJFT,M,}T};H@Mcuﬁduﬁu_;éu&u
NENW G can 7 AD “ XA S5 5 SheT 5 6asT 5 (Sludindign s onls Ty e
oAb cod ALZ “F Sl ool gladely «— hagn 5 33seT 3 55T
NENW Y can b.FY g Sl ol gladely = Jlizws (w iws 5 ) seT Slus
oAb cod b0 A . X4 S ol sladely — olamt C gtan 5 Jasme i § 5L
NENW Y can vav vy Sl oolg sladely — (Giludkiadga 5ol o ke

Dlsbas UL anw g .sjgu) L e Sosel dbows Jsoe 6}§H 23 ok gt ()l b (Ga s den &S das 0 OLES O Jgd @l:.;
56K 5 0 FY e b Ll (ylene 5 Sl (solsline 5 e T o s 6y 5 Sl eSe (e T su 45 Lles s
(53815 (65 g o5 An o DS 4Bl o b3+ YA s g 5 b (S5loinipn 50315 g ke 50 X s a5 b Slajle (S5LT
PR U RPN gy CE PYC W PR WIS 1S L Sl s gm g 5 Slejle Sale SIS b (A5 O ke
90315 Sy s (gololine 10 PR s 5o Ll 5l (gHlane 5 Cla ) roman Dol ool LSJ‘fM Ssmts OS - 5 (S5l
aailole 5 Laosls 31 i 31605 0 e Ol Il 5 el cam HLSG @y 5ls il 55 g 5 09 48 ol OT S0l 457 ol (3 lnkiods 2
335 ME 1 Gl b Sz s Gl Sl o 1Y e o 6 b 55 Glosle (SoleT 5 6Kn 3 sy dal o 5 puomn AK800 iy
Sl oy Glajle (slab i35 4 0 55 oaS Gme (63,5 S S35 58T G b 51 o5 55 Jl s S slge a7 oS 51 0L
b (s3latio g 5035 Sy e 5+ KO s oy o b Sl mbie Jlimmss (sl Kol cdie Gl 25 53 ol 558 (6, 50k ol
3,8 o0 S Sl Ails (55T 5 45 dnd oo DL domsts cpldzBls 25 5 35 0] 53 ST 5 Solslme 5 e 510 XA s b

5 0T 53 sl s e dde SLL du 55 LS 15 KuSS IS s diedige gladible 5 51 LB (slaosls ciail g Sl e



ot bl S g 5 (daen s (OIL XY oe u p5 L Jlms (giws 5 ($2550T Se 0 FY s 0 b
Jhaws Jemu Il gladely ¢l by ails jlolae 1 1L (galg gladaly 5+ ¥Y e b b (gludiadgn gosls Cu pde 0.8 e
Aads 2 g pobe 5 (ammalns (6L (plazrl i gs (g s 3 Sl (5 5aT (6501 5 Olejer oS 5 Jeol  Jle E5seT o

ol Laosls

Gopaly (S ot Y

[ JUuzd (G2 9 (Sl oS> }

- \

\4

B s :7 Y ;
suf‘:@‘:‘j [ 4l ygLd (g lore g CAlwy ) Slojlw Sobel d"“")’ ‘_g)lww,b 901> Cy e ]
J
Jlswd L;lbé.wulw
u}l.«a)' &bo
sl yd:3 Y
RN
[ U931 5 p8jsel )3 S y9l9
9 el Cdlas g ramoCons 5 Ik
JWezd (o yiawd Elin] Culgiu
\ / ‘L

Sl glaels 4 4 ),J‘ili LSDLQ-; gsl'bh’wlﬁ-,’,

25 Jo ole SRl S

b (s 615315 B o 5 ST (o 6|3 Il drm g 3,505, b Jle 35 0T Jlioms J g 6 305 0L s 2le sl

b dzwgd éﬂj)bsﬂcd)gﬂ Jlu

5 Sl sl Kol Slolo &m 5 il 5ld Sty s b Sl e s ST (6 a5 oS el 168 Sl by 5 4V ol
5 ol S s (Jammaln 5 ML (35 seT Sl (iagn s SiseT 5 6osTs 4 Culg 5o 5 35 8 e Lyl esls Ly ke
ool e il 15 6505 13 ol &5 pon ol 53 Jirs 6505 5 ST peS SN ol 53 355 n e L 63l slactaly

st Ol 5 313 Sl s 28 6158 (s lars 5 Sl 5 .5,8 o K8 dmr ! ok 3 Sl ploadl Slaml 5 Wy sl pnd cplie

333505 okiS higed S 35 Gleile (SoUT 5 6K 5l gn a3 1 Jlimss Sledst €51 5 ity (g sters (] il cla Sl

L;;fu:;u,)s.w@ﬁ\}\)@u\cu@uu\j@juﬁg@@fﬁ;@l,d)uuu:ﬂ\puujwﬂlf&,b



$3L8 3l o3k ealizal o 3115 2 5 5seT 53 6058 5 S or Jos (6 5lnrrenadd SIS 550 Ol oty (g 5lukio g 5 0303 Ly e ¢ SN
Cadst 53 s i o Lgh oo Jool Sloj il 3lg ladaly «ulg 55 das o Ul A sladyl b (o1 b5k mlaw 4
copl ol .;;)bsch,?u;.;wL;uil,GL;Aawﬂwcw;ﬁa,;uwu@m@ﬂgu (Sl (550,40 B g0T kS
&1y 83l o5l O gear S (Coda O ey 451y (69 48 ol 81 bl Sl s oKiils &5 S o ASTT g5 ol 5

3,8 8 4 Mg 5 ammas S plezzl (ks wrn 5

S5 A 9 oy

5 gl gm0 SO S g8 53 5l wne 5 3,055 b o 25 50T s S (6,801 66 31 Ol bl iy, (slaasly
(2255 5 55T 65T 5 sy Ly ke Sl Sl Koyl ¢ Glajle a3 (ailpsld Lol i s (oS Ols Ligy 1 (20
e ol dasd C\;;:.w\ 4 olfﬁ:‘- Saslas fdo ( 1S a5 .l 5L oolg Gdely 5 Jaseln g L (Jlioe s Cllue
3,8 sgdous 55 50T (Slacs sl 3l eslimal b Sleds (g5l Sl s A{Téfp Ol i 1y o iiseT 53 iz s J o das oo OLis &S S
ROMINCEHR Slarw &5 ng:fg;gq-) 8315 (g lere ¢ Sluil slas b ‘si‘j}‘T sladsl p o pds gl bl &Jﬂ)b Ll J e op! SL
3l b b ol 5 I8 o 4y aly 5 4V ki (Sl 1) Jlo 55T 55 St s J o 45 ol gan g laolE s b ases o
Sl Sldllas b asl oyl Sl sseen wen (Castro Benavides et al., 2026; Nguyen & Hong, 2026) wils s ol ol 4w 5
23 Wol&sils 15 6,15 s b Jlims S (s dintin 5 snr S b Ol o 355 plas )3 &7 das n UL (gladlats
Badakhshan, 2025; Naji & Alirezaei, ) dius el SLSG Ll 5 b Slil SsbT 5 el ;o Sljle o&Ka 3 e e

(2025
Jom s J g5 (OB S S ) lie oS das o OLES 48l )55 s 5 S55seT 55 (69T 55 dr o bogy o 5 S0ke o VU (o 5 i
bne 5907 Slods 5 oo Ml ¢ ol )l dlsmme ot 55 ¢ 255 05 S 3L ¢ a3sl 1 b5b sl o&iils Uiy 53 s o 5l i |y
(oS 5 Sl cdiedign (5,550 EiaeT g sl S (6,8 IS Jale |y Jiom s g o8 ol 8 5l Sladllas b (glomsts iy .oLilos S
L5 gy B «¢815 »> .(Chen, 2025; Mohammadi et al., 2025) dsls s w3 Slaasl , 55 G5 5 ygmuesls Jiash
dal g 3 gdome ()15 5 (elaw R 4 cdas W1 1) (hagd Sose e 5 mdils 5 skl Jola (pole e 4 (s ($ 553k 4 S

Js 01 K8 a0 1y ol&ils il 5 o Jlo 55007 53 Jlioms (65T 55 (LaeSd Likitnn 45 ol gad g LaolE s b piomes il ol s



S a8 (o b aly S & sl 6 S s a5 sl 3 05T cnl (L, 2025) 43S s bl a5 CBlal G )
ol el g Al 554 Jlsws Cob b b Lol (Sl e

Solome 5 oty (lslime 1 (5t Jube 53 535 o) 5 1 L Sbe o VL 1 35 s (6 a5 5 S1eSm oS 5l 0L s
(8385 (505 O3 iz s Jgow & ol OT S0l bl ol o Cubls (g5lunkindign 5 o5ls Cu e 5 lojlu SobT 5 eKaia 5 cail 5l
&S a5 s (505 3 Ol 4 ooy oo O sllas e 4 o Sl pla 5 Sl SKealos cple amass () S Ll
ol Sialer gla g5 b ams ol bl oo e Jgowd sl 5 s sl 1y otils 0N (6,8 g 5 48" o Ll S 51, ool
a3 3T s Shae Ly 5 St et sbul o Sl3le (Sla SKals anw 5 i Sulda 53 IS Jale 1) Jlioms a5 o
ol asl s (Gupta et al., 2026; Haris & Nuraeni, 2025; Ruloff & Petko, 2025) Wles S7 3 e (5,5l 5 ISt
DB 48 s o LIS 5 ol gad ilazils ASTE e 5507 5 a7 5 Jlmus Jgewd ey gladde izl oS Sl L
Coshare 031> e sz‘fr*w 5 Jims 6Kia b ann 5 (@3l s Lula 4 5 355 5158 0 50 Cu pite AL el 55 (6 ,n,
.(Jalali et al., 2024; Soltani & Tarin, 2024) s,

&S das o Ol e ol g (Silediadign g o33 Sy e p ailysls (Goleme 9 Sl Hlslies Sl ciag ~+ sasl Jé_; é&
WL St 9 s 5 e sz‘f(""‘““‘ 0 Shoe il ¢ ke G5 58l slaml ¢ 55 5T (laesls ot o3l (6 3lackiadi pa
Laosls 457 555 1 b 5145 S a4 il olails 58 (6 lons Lo OB LSS lawilelu 5 Sl Sl 53 5 s o558
Sladlas b 4l opl disl aasls KouKo b Jobw Sl Slnty 5 sylsl  hp s B350 slaalole 5 diles odiST, Calidus (sladsly s
Cab b il e 4 )L olim g bkl dins o OLES & ol O henn sl GLille 5s Jiaus Slle olers 4 bg e
I s 53 (B 50T Sadin] (guiligal & SWlas b mmls pimmas (STisawat, 2024) wias (il 511 Slejle u;,?é.ﬂg} J g
b ol 5l (Yaroslav et al., 2024) Gl goen Llos ST ASTT 35007 (g3l elam| SNl 1 b3L Soyg e 5 Sl
358 0 O guima 5 gnosls 5 S0l ciad o o8> (6,8 UK (61 Sy S s Sty ) 5 w58 sl 5

tn g 8 ol 0T Sl s pl o )ls hoban 1 Gl s Jlisms sl Sl Glojle (SabT 5 6Ka 3 o8 5l 0l Laaly
(Sl slas 4 4L 0348 cai G BiseT sloyss I 5 G b il s a&uls Ol pde 5 OLSS cbslinl Jliow s glacs,lgs
375 5 6230 Sy Slilo K p By Lol dly Canglin 28T 5 i Jalad o pte Colom ol &) Cod oo 35S

&l gimn A 5 (G lmn 5590 e )3 1y 555 sla Ul 5 S oo oS jlte o s (6,8 5L Anl 3 )3 (5 i 0 3501 L o&ils (Lael sl



S Conl goanr gla Zags L asl ol lias o anw g (659l SN Jsol Culey 5 diadgn Gladases 53 Jolas cosls 1 eslinal (Jlize s
S e 35S 5 (5148 (6,5 5L (slaay i olRils Cule ¢ oe (sl ualy 4 aeals |y Sl s Jos 6l Olslial 5 Oledae (S5LT
o g sl Kaalen 85507 SlaOlojlu 53 Slojlu ki S e Slalllas L El moes (Lyubka, 2025) Llawils g3t 4
33 8 walg Gl (5l 5 Dbl st «68a 5 o 55 i 87 355 o L Slej s S o7 Wlesls 0las Slalllas
((Heidari Sedeh et al., 2024)

el Bl i s b5 5T 53 (65875 1 (solslime il (5luiadi pa 5 031> Sy ke 5 Sl mlie Sl s (sla Samls (bl w3
P RGN ijrk)jbsa.:)yuo:b slaabls 5 luly Sl Gu&;ﬁf@b&:@uj u.ali':d\.s 51 5 45 das oo Ol sl
a;bJ:b.:;;).xéjuwa:lu'\um|QJL@,‘d.‘;)'yT@.\Jb&m}:‘J%s;\,U'\S@tf)lfjom;.ﬂ\..uﬂf)}u:ﬁnzju;,'yT
ot DSl (gludini g 5 0313 Sy ke 53 S S S BdS SEasly 5 6,5 L Ceo b & |y 6550 Ll g )l
i ol JE 5l Slalllan b al ol 35lei e w23 5 35 (S8 e 5 ool Ctns BB OL gmiils Sl (B3 geT Comds S35
Wil g ke o gl 5 wlysks SobT (Sl gl seils 4 s 1 Gisel 03 T 6,8k 5 pisel sla Wl
33 sl oS Il 6l Jhews Js @l 2 b, sl 5 a8 ol guen slaEas% b ues (Sahni et al., 2025)
Jsov 53 Ky 5 6, K0 5 mite e 4 4> 5 () » 050 (Shavkat et al., 2025) wles S uST Jlo 55507 Sloan 3o
Liuet)ﬁy&‘:dﬁfm@éh&sﬂlf);%L.a_ﬁ_uu);wﬁxl}?@w}md:lﬁjubSM:@QL&JJ%:
(al., 2025

Gl (Jlmus o wd 5 35901 SIlde (hnas 5 B5seT 5 63T 5 50 Cow LIl ool sladely 457 15 Ol i s (slaasl
G351 03 65318 Flarbg e i 1 53 ey b e 3505 18 (ilekiadisa gesls Sy e 5 oletl S gee 5 aseens
STl (5530 14 cDlodst S ile pladaly & Ll o Sloj oliils 45 das oo 0L doms pl 390 L (63l (el i s
A ormman 2,8 B 0T has 5 A5l Gl 3 BB s Jlans S b s ozl g Sl 5 (265 e Sl
Gty 6,8k et b &S Sl dieij )l o) Lais Jliaus J oo 45 5l OLE5 Il gladsly » Jliows w5 50T Sle
I s gomacdlde SET 48 ol Ol ran SWlllas b 4Bl opl kS (5,8 o 55 50T (slacs I o0 ad 530 515 das 3 28 Calides glaey 5

J;EC;&JCJMQb&ij&hM%&‘fkﬁé)‘jwq‘ﬁ‘juwﬁ»b&ﬁ‘ab\b{)ﬁd}ab;w)j@kg-cb‘u)b‘)g}ijy"-)sJL‘L?'HJ



Shels W¥sle osae a5 Jbous o Giog 5o 1) 58T (6 S Sl suen gla a5 b uoees (Kim, 2025) das 513
.(Mariyono et al., 2026) Llails 5,3,

ol S sele bl Jlo 3550 55 Jlioms J o 457 515 0L 55 Il 316 sladely r golazr| S e 5 a5 501G ]
(S50 8 ST 50,y 1alS (B U5 e S2alS 4 Llg e adn |3 (gle Jlimu s Lib a2dls Lgn Sl anw s Slol 15 oKl
G (G531 B e 5 s el o 55 Lol ST S8 iad g Dladst tmn 55 5 B goT 4 (o e Sl Bl s o ke 35
Jious Jsow 4 ol 4l 3o &S5 055 31 (slime & ol 6N 53 (6L ¢ oplply Sl (55l olain] Cd ghns 5 oo goas o o3l
S ol Sinlen Slalllas b il pl o3 pd 4 S I8 4 Slal an Cundst 55 ()5l LS o o 45T ol (Slodiasg shate S (o
Lgr e OWlas b s imeen (L, 2025) los S s Jlirms > 6557 55 Sl 5 I anr 5 Ooldal b L gy )3 15 Jlo 35 50T J o
el s (B (lg (Gl slal & (g 5 6 nsor 0L Dlalllae ol 15 68l man Jlo (25507 3 Jlioms ot s &
(Singun, 2025) 53l Hlubb b TS0 1, J s dil b Ll 5 o

g BB ale slasb ool la, 5 5 plin o 2 Hliel 1 enlgiin K &S sl Ol 55 (sl lu 5 (5,5 o3Il Jua (sla e s
19 3 plrendl 1 ok Lol slal 487 Wisls OLS St 31 3V ezl il il sl (ke 5 e (oS5 UL 5 #LsST WT
.u;u;,LxQZ}RZﬁ;u”me,\}g,mﬂcb,;RMStheta,NFI SRMR wle 551, gla ozl pioman . dijlsy 55 2
S ol Kialon oo ta g% Lasdl 5,05 bl 6olg Gladals o3 90 305,55 Gla ke 51 J38 b6 o b 5 s Oy SN &S
Castro ) wles 8 uST o slal Ul Gl a8 sl b s Jle 55T Slawse 53 Jlios U jime Jhain Sojs e
f sk o ot 8 das oo OB (6HIUSOL W5l glae) g 55 Jliams Jo5 sk sladue 4 2 inen (Benavides et al., 2026
Fol s S enl 1l (Safajoo et al., 2025) w8 S (53 al ) (6 S rronds 53 Ol e 4 il 5 o0 T iy e 551 5 Laadl o s
Ll Lol&ails 55 5l Jlioes J o oy 4t b 5 ol 2l Gy sl oand 350 30 Cand s b3l Sl olie Ll 5 o0

a8 s keSS 5 (ot (sl B L are 5 505 b Jlo 25 5aT Jlioms Jsos € das oo OUS il (hg5 ml f sazes 5
duﬁwﬂa,,@ufscuagwmj.>ﬂ?@Jgé,\,ggjut.ms,ﬂ};mb‘@u\cm&;c&uﬁ;cdﬁ)gp&w
Gl Koo ls dnmn g any Slaslo SaleT 5 6K 5 a8 o Lol Sl s 15 @551 (g ylome 5 Sl 5 3l otiasg 5 55T ik
ju;u?\g;gwcugjﬂau“ew@&sd,,uj&éﬂ?wq@uwﬁjam St 635 oo o0l 3 15 Sl

P33T M sl e 63 S L sulmer (2 S o ol Sl (63165 kel (5w 40 1y S e (aomaons (6L



Sbosl b omen (Nguyen & Hong, 2026) 1S o fdowi Lieain) 5 4 Yo Lgl.ajii\ B sl Jse s J o0 457 Col gunan Jle
Gupta et al., 2026; Sahni ) 5,15 4T Jiaws J g 55 Jll 5 Sl (sl oS w0 5 o 5118 &g, oS ol Sinlen
Sl Olgiea b ¢ ol Cous Ol giew 451y (5l & ol OT L5 (3lgit (58 Lol 55,0 ool (et al., 2025; Singun, 2025
S o e o305 L 5 o Sl 6Tl (e (iS55 Al

5 olnils & 2a s analr T i 330 ol o 3 glomn i b sl (0 S mislzel 5 (b (sl A s bl 2as5
i ST 933 58 plomit bl b b (alils (glapllss 5 a0kl Lo &) ol eoasd (s 5 550 35emn 0L S g Jlo 25 50T ST 0
oS s Ll (s Jlay g paaind Hls 5 a2 Sas 8l e 155 (Sae B0 Ol ke 5 08 5 o8 s 5 tags AS
foliti Gy b 51 (oS (Slaosls oSG o g i )1y SN (b 55 itne oy oty (55 Olaiics o 5 O3S ool il <O gomtils
J o (,wjtgtf.uméwggjuuéuwbﬁgdgu:?u;ﬁjm‘@;&,ﬂ,;‘u@u@gjtszsgwldgu)u@ﬂ;;
Sl Al b 53 5 0le3 dob 53 1y Wel&asls ably Dl il Sl 5 5 Sl aake zale e 4SST polgr il 43 S 15 Jlaas
ST oy g e s J e bl

e e gl Sl jo Caliien £l 53 omen 5 ikl o laslSiils 55 od b 68 oty T (sla 2 sy 53 55 oo Slgtiny
33,8 Lasia 0T Gyt 5 Gk Oljn 258 auslie 5 05057 (938 5 03,208 oo 5 ply 5T« Fgs SLaolails alax
Sl el 5o sl Glasly 5 (6,5 Olawasie OIS s DL 3,8 Oheamllf 56 O el o5 55 o Slgtiy (ioman
2 Skl 51 a (sl 4 das 0L i o 35 Jsb Dlalllas plonil 153 5 5 22 086 Olaiicsd e 51 SN G 553 5,5 st
Slamas ccpl 5 08 53.5,05 Slojlu oL 5 Oladigd ol (o iwd Slde ¢ tmg s 5, Shas ¢ i)l CoiS 5 0 4 Olej I8
S b g ol 4% 5 sk e ot (sla elde (5583 Fllee sla el (S sl 51K a (g1 Al e 0 T

L a1y 0T 548 Jlis Sty 5 (63,805 sl Olsioas 1) Sk s Jpod (A1 Ol sk 355 0 Mgty 25 ol bl
aia S S il (ST s 1) 5 Jlsws Sl il el iils . jlus 5 5clous oS, laailalu (g jllely b Ol fgaes
ol 5 53 M8 wle o Sl 3V ioman S o (g 50 1y b5l Sl et e 5wl dal s 5 el sl I g e 51
ol o diad gn Slodkst b 5 (S5 55507 (S 51 00313 31w a5 ¢ Sl &K 5 Mol ¢ L] e 3latiadl i L <5t

Lguwﬁ)‘&f@bgﬁwdhbjﬁuJ;J‘}&j J)}A‘JSJ‘J‘J.:LJ.:‘J.:wﬁu})@)}ﬁ-‘-d‘u\.ﬁcd%édﬁ stq-“)b.ﬁj.:a



5 hisel oS elerml S b O me IS oL s 53 15 5ol L LaolSlits «ulgs 53 Sles o e Sl
S S8 4 oolg sosTb

QU 99 &5 yline

L5 5 ) LSS 18 08 s 5 ol s ol 3K s

&bo

5 gy dln 3L 4 S s ol andllan plonil

SHS1 3190

el oys 8l gl plal 5 25 LaS e (SN sl Sl e e ol 5o

G148 g JSid

AT o Jos 4 Gl s 5 Si5 s S oalan b g cal plnil 55 &8 LS oles |

Extended Abstract

Introduction

Digital transformation has become one of the most decisive strategic issues in higher education, because
universities are increasingly expected to operate as intelligent, data-driven, flexible, inclusive, and socially
responsible institutions. In this context, digital transformation is not limited to the technical conversion of
traditional services into electronic formats; rather, it involves a fundamental redesign of governance,
leadership, infrastructure, teaching and learning processes, research systems, organizational culture, human
resource capabilities, data management, and institutional accountability. Recent studies have emphasized that
digital transformation in higher education should be understood as a multidimensional and policy-sensitive
process in which national strategies, institutional capacities, leadership mechanisms, technological
infrastructures, and implementation layers interact with one another (Castro Benavides et al., 2026; Nguyen
& Hong, 2026). At the same time, the sustainable development approach has added a broader normative and
practical dimension to digital transformation by requiring universities to use digital technologies not only for
efficiency and competitiveness, but also for educational equity, environmental responsibility, social inclusion,
and long-term institutional resilience (Kim, 2025; Li, 2025; Mariyono et al., 2026).

The literature shows that digital leadership is a central driver of educational transformation, because it provides
strategic direction, mobilizes resources, reduces organizational resistance, and aligns technological initiatives

with institutional goals (Gupta et al., 2026; Haris & Nuraeni, 2025; Ruloff & Petko, 2025). In educational



organizations, leadership models based on digital transformation highlight the need for vision-building,
empowerment, communication, monitoring, and evidence-based management (Jalali et al., 2024; Naji &
Alirezaei, 2025; Soltani & Tarin, 2024). However, leadership alone is insufficient unless it is supported by
integrated technological architecture, secure digital platforms, interoperable systems, and reliable data
infrastructures (Srisawat, 2024; Yaroslav et al., 2024). Studies have also shown that digital transformation is
strongly affected by organizational culture, change management, and the digital competencies of academic
staff, administrators, and students (Heidari Sedeh et al., 2024; Lyubka, 2025). In addition, the transformation
of teaching and learning in the digital age requires new pedagogical models, smart learning environments,
online and blended education, data-based research practices, and innovative curriculum design (Chen, 2025;
Mohammadi et al., 2025; Shavkat et al., 2025). Despite these opportunities, higher education institutions
face significant challenges, including resistance to change, digital inequality, weak infrastructure, inadequate
skills, fragmented systems, cybersecurity concerns, and unclear implementation frameworks (Sahni et al.,
2025; Singun, 2025). Moreover, the Iranian educational system requires contextualized and locally valid
models because imported frameworks may not sufficiently reflect national, regional, cultural, managerial, and
infrastructural realities (Badakhshan, 2025). Accordingly, the present study aimed to design a digital
transformation model for higher education with a sustainable development approach in universities and higher
education centers of Kerman.

Methods and Materials

This study was applied in terms of purpose and used an exploratory sequential mixed-methods design. The
qualitative phase was conducted first in order to identify the main dimensions, components, and indicators of
the digital transformation model for higher education with a sustainable development approach. The
participants in this phase were 18 experts from Kerman, including faculty members, higher education
managers, information technology specialists, educational planners, and experts in sustainable development.
They were selected through purposive sampling based on their scientific or executive experience in digital
transformation, higher education management, university governance, information technology, or
sustainability. Semi-structured interviews were used to collect qualitative data, and the interview process
continued until theoretical saturation was achieved. The interviews focused on digital governance,
technological infrastructure, organizational culture, digital competencies, smart learning, data-driven decision-
making, educational equity, environmental sustainability, social responsibility, and sustainable institutional
outcomes.

In the quantitative phase, the statistical population included faculty members, department heads, educational
experts, information technology managers, and administrative staff involved in educational and research
processes in universities and higher education institutions of Kerman. A total of 286 participants were selected
through stratified sampling. The quantitative instrument was a researcher-made questionnaire developed based

on the findings of the qualitative phase. The questionnaire included items related to digital governance and




leadership, technological infrastructure and architecture, organizational culture and readiness, human digital
competencies, innovation in education and research, data management and smartization, educational equity
and digital access, environmental sustainability and social responsibility, and sustainable institutional
outcomes. The items were scored on a five-point Likert scale. Face and content validity were reviewed by
specialists, and the reliability of the questionnaire was examined using Cronbach’s alpha and composite
reliability. Qualitative data were analyzed through coding and thematic categorization, while quantitative data
were analyzed using descriptive statistics, confirmatory factor analysis, and structural equation modeling with
SPSS and SmartPLS.

Findings

In the qualitative phase, the analysis of expert interviews led to the identification of 9 main dimensions of the
proposed model: digital governance and leadership, technological infrastructure and architecture,
organizational culture and readiness, human digital competencies, innovation in education and research, data
management and smartization, educational equity and digital access, environmental sustainability and social
responsibility, and sustainable institutional outcomes. The highest concentration of initial codes was related to
innovation in education and research with 31 codes, digital governance and leadership with 29 codes, and
technological infrastructure and architecture with 27 codes. This indicated that experts viewed digital
transformation in higher education as a systemic process that begins with leadership and governance, is
supported by infrastructure and organizational readiness, and ultimately leads to innovation, equity,
sustainability, and institutional effectiveness.

The demographic results showed that, in the qualitative phase, 11 participants were male and 7 were female,
and their academic and executive experience ranged from 9 to 27 years. In the quantitative phase, 151
respondents were male and 135 were female. Regarding education, 73 participants had a master’s degree and
213 had a doctoral degree. In terms of organizational position, 142 participants were faculty members, 78 were
university managers or executive officials, and 66 were educational, research, or information technology
experts. The mean work experience of the quantitative participants was 14.76 years with a standard deviation
of 6.38.

Descriptive findings showed that all dimensions of the model had mean scores above the theoretical midpoint
of 3.00. The highest mean belonged to innovation in education and research with a mean of 4.21 and a standard
deviation of 0.58. Digital governance and leadership had a mean of 4.18 and a standard deviation of 0.61, and
sustainable institutional outcomes had a mean of 4.14 and a standard deviation of 0.60. The lowest mean was
related to human digital competencies with a mean of 3.76 and a standard deviation of 0.72, followed by
organizational culture and readiness with a mean of 3.82 and a standard deviation of 0.70. Skewness and
kurtosis values were within the acceptable range, indicating the suitability of the data for structural modeling.
The evaluation of the measurement model confirmed the reliability and validity of the constructs. The factor

loadings ranged from 0.67 to 0.88. Cronbach’s alpha values ranged from 0.82 to 0.91, and composite reliability



values ranged from 0.87 to 0.93. The average variance extracted for all constructs was above 0.50, ranging
from 0.57 to 0.66. These results confirmed the internal consistency, convergent validity, and construct validity
of the measurement model. The structural model also showed acceptable fit. The SRMR value was 0.061, the
NFI value was 0.914, and the RMS theta value was 0.098. The R? value was 0.58 for innovation in education
and research, 0.51 for data management and smartization, and 0.64 for sustainable institutional outcomes. The
Q2 values were also positive for all endogenous variables, indicating the predictive relevance of the model.
The path coefficients showed that digital governance and leadership had a significant effect on technological
infrastructure and architecture with a coefficient of 0.42, organizational culture and readiness with a coefficient
of 0.36, and data management and smartization with a coefficient of 0.28. Technological infrastructure and
architecture had a significant effect on data management and smartization with a coefficient of 0.49.
Organizational culture and readiness had a significant effect on human digital competencies with a coefficient
of 0.33. Human digital competencies had a significant effect on innovation in education and research with a
coefficient of 0.45, and data management and smartization had a significant effect on innovation in education
and research with a coefficient of 0.38. In the final part of the model, innovation in education and research had
a significant effect on sustainable institutional outcomes with a coefficient of 0.41. Educational equity and
digital access had a significant effect on sustainable institutional outcomes with a coefficient of 0.31,
environmental sustainability and social responsibility with a coefficient of 0.29, and data management and
smartization with a coefficient of 0.22.

Discussion and Conclusion

The findings indicate that digital transformation in higher education is not a linear, technical, or single-
dimensional process. Rather, it is a dynamic institutional system in which strategic leadership, technological
infrastructure, organizational culture, human competencies, intelligent data management, educational
innovation, digital equity, environmental responsibility, and social accountability interact with one another.
The central role of digital governance and leadership in the model shows that successful digital transformation
requires clear vision, strategic planning, resource allocation, organizational coordination, and continuous
evaluation. Without leadership commitment and governance mechanisms, technological initiatives may remain
fragmented and fail to produce sustainable institutional change.

The confirmed effect of technological infrastructure on data management and smartization shows that
universities need integrated, secure, and interoperable systems in order to become data-driven institutions.
Digital platforms, learning management systems, administrative systems, dashboards, and data repositories
must be connected in a coherent architecture so that managers can make evidence-based decisions and identify
educational, research, and organizational needs more accurately. The findings also showed that organizational
culture and readiness influence human digital competencies. This means that digital skills cannot be developed

only through isolated training programs; they require an organizational environment that supports change,

learning, collaboration, experimentation, and innovation.



The model further showed that human digital competencies and data management are the two main drivers of
innovation in education and research. When faculty members, staff, and managers are digitally competent and
when institutional data are effectively managed, universities can redesign teaching, learning, assessment,
research, and academic services in more innovative ways. The significant effects of innovation, educational
equity, environmental sustainability, social responsibility, and data management on sustainable institutional
outcomes demonstrate that the value of digital transformation depends on its contribution to quality, access,
efficiency, resilience, sustainability, and social responsiveness. Therefore, the proposed model emphasizes that
technology should not be considered an end in itself, but a strategic tool for achieving sustainable academic
development.

Overall, the study provides a contextualized and empirically validated model for digital transformation in
higher education with a sustainable development approach. The model can help university managers and
policymakers identify priority areas, assess institutional readiness, design transformation roadmaps, improve
digital governance, strengthen human capabilities, and align technological initiatives with sustainability goals.
The final conclusion is that a sustainable digital university is one that integrates technology, leadership, human
capacity, data intelligence, educational innovation, equity, and social responsibility into a coherent institutional

transformation process.
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