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Abstract

This study aims to examine the impact of smart learning ecosystems on key dimensions of management transformation, including adaptive
leadership, data-driven decision-making, and organizational agility in knowledge-based companies. This applied research adopts a
descriptive-survey and correlational design. The statistical population consisted of senior and middle managers of knowledge-based
companies, from which 384 participants were selected using stratified random sampling. Data were collected through a researcher-
developed Likert-scale questionnaire whose validity and reliability were confirmed using expert judgment and Cronbach’s alpha.
Structural equation modeling (SEM) with AMOS software was employed for data analysis. The results indicated that smart learning
ecosystems have a positive and significant effect on adaptive leadership ($=0.68), data-driven decision-making (=0.75), and
organizational agility (8=0.62) (p<<0.01). Furthermore, data-driven decision-making was found to play a mediating role in strengthening
the relationship between smart learning ecosystems and organizational agility. The findings suggest that investing in smart learning
ecosystems serves as a strategic lever for enhancing managerial capabilities, improving decision quality, fostering adaptive leadership, and
increasing organizational agility, thereby facilitating management transformation in the digital era.

Keywords: Smart learning, management trangformation, adaptive leadership, data-driven decision-making, organizational agility, arty‘icial

intelligence

Authors’ Information:

lg|oXolen

© 2025 the authors. This is an open access article
under the terms of the CC BY-NC 4.0 License.

dtarvirdi@pnu.ac.ir
1. Department of Management, Payame Noor University, Tehran, Iran
2. Assistant Professor, Department of Management, Payame Noor University, Tehran,

Iran


mailto:dtarvirdi@pnu.ac.ir
http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

S I sl ok = e Glojla 5,58 oS Gladase sdiS 08 8 (slag i o e 51 Se Olse 4 slaans s Jkoms S
G ol 53 el 5l 058 85 sl 5 by 1y (68 el (lro s 5 Glojle sl ¢ e S5 S SIS s 5L g
cnl el o3l gl 35 53 1) Sl i Vb o g 5 el ke oLy (S Aoy Ogmar o6 S5y oS Llarlse Jasws b il
50l pde A a5k 4 5L 5 00 S g e e Ly Il pabed 5 6 dy B (IS e D e (e S Loyl 5
Sty 5 & gl bl ()58 Sl (ol 65 & Dy pite d o (ol i 53 el 5l i 1) oy ke Slre gt
.(Kavand & Mohammadi Moghaddam, 2025; Mustika et al., 2025) 5 35 . < suses 3L L

B gadleil ol e sladn T3 53 LT s Sl 5 baosls oomm St 213l i s jae S sl S35 51 (S
b g Uyl 1 5 o3lial il y pl 53 ST ST dalpd (s s S e ¢SS Dleendd W15 o cid ol 1 5o (5,15 042 &
Popara et al., 2023;) s, 45l 0540 (5,5 gl ool sl Olgioa ognan isn s cedle 6,85k wosls o
s sgmms ooy SAeMbI Lo U155 (sloals 3l m 4 ¢t GaSslgn 2 ogMe b 35l oo ok 1) O pite o o5 (0 (Talha, 2025
3 8des 5 &5l gD 354 4 Ll o iad sh 5 and (Sl 5 0SS ladole S S 0 4 Wlosls Ol s ta g5
Jps ol Q5151 LSS @y sl 6;6“"“ wes s (Iscaro et al., 2022; Paula Vidal et al., 2022) 535 e Sljle
el ol fus o e

Coabd oo Ll s il b b jae 3 Olpa) oSl odd ae O odd it 55 0 page « DY o0l b Obejen
S s pmy g5 ol Nl aulg el 53 1y et 5 5 (555 K p 5l Culda |y izt Slapd ST (6,8 v
3,05 Sl s Slas Gl )l 5 @ty 5T 5 byl Jagud 55 oge L2805 o 5L o AT (6,5 b Jliaws (g my Olsie L OT I Ul
5680 (6,8 g iy Sl S das e Ol e tag uonen (Ahmed et al., 2024; Muniroh et al., 2022)
Ahmed et al., ) ws” oy 45 1) 81,57 5 O Glasyksy r Jeams 6, 1 4815 0 (amibe b8 55l Ol siea (s3T5 Slachls
Wl 4Bl (lod 3 Coedl (s e o S sl 31 (S Ol Dy Galss (68 ane 5 a0 51 (2024

Sl U154 (Sl ol e 5 S pite Gl slaadl i 51 K0 (S Olsiea 55 Glosle (il 68 poanal 5 50 LS )
Ol l Sl a5 5 et T 5 claslistlu 55 (5 dyCollanil p skt 5 3505 05L1 oo Sl i 4 50 5 o 955wl 53

.u:ouwtﬁjgfl,L;a,_;..aQ\H\i.\@'4{5n;&uu;c.ﬂ\,.g.\e-suw;Huﬁlsc.u,b)?'jGﬁlg.ﬂ@wcujis



LSl Il B Cuje 5 Sl Cusl 53 sege LB MSlE e 6,55 K s Slojle 6,5 sk 45 Wlesls Olis Slidew
s 5351 5 5 a5 (6, b 5 Olejle Ul oo s Slojle (Sl «&l5 »» (Alzadjali et al., 2023; Renalwin, 2025)
RCIW

23 683 e sl Ko gy el ol b gn e (ke S  an 5 (U151 5 S (S O (65 5L O ! 53
By b5l g o 5 DL (k) O gorty Bkos b3 50T ca2dd 55 i Sl e 55 Ly 5 odony bl (6 Sonnl,
S proke (Sla i 538l 358 on bl (6,805 0lej o 51 S (5538 2 (om 5 el g (6,5 5k 4 5 0350l oS Sl 5 ik n
(Nasih, 2024) .l «=L. 23 1) OLS Gl Sawls @iyl 5 Jous S lgs drm s Ol (Jliams glas sl 5 ¢Sl
23 O ne sl 1 65 F 50 5 ol (68 5L (slaas o5 el s (5 655 5 (S 3lome Sl ASle 5 Slacs 3D 2 Sn (5 8 3L iomen
(Tao & Xu, 2022) 45" -

o 3l 6,80 e LS Colos A &Sl St 1 (e Jus Ol gty (e po © Sl S ptas sS0 o sgin il cpl 5
ool sl Lar.:...“,:w;\ el o Sl ddda g ool paied 6;;’\1 Sl 2 (i slag,gls g esls o (o siae
b S5k idu 1 5 6,05 oo S (i Ly oo ) (63 sla s 01508 5 Shas 5 (s pela 635 8 S5
 osdhe (Duckworth et al., 2024; Mannan et al., 2023) &S o s 435 351, 01,8515 &S Lo 5 05551 4 s o ol 3l
ua,gxwgﬁy,ﬂtd\54;»c\,‘g\ﬂts@\,uzsy@,é:swm,,;;p‘@ﬁwéuuuwL{m;@uwwu‘
S o S n St

S 3k 513 Sy 5y o altese o (Slaslgn 5 (531 ST Sy 55 53 0T (Ul 7 colindi 3o (58 3L (5la i ST (51T SL1 5o 51 (S
Ol e 53 Y w2 Ls (ol jlgn dnun 5 4 il 5 o0 0 98 0 (S5 Loy Waatccas ST | s 53 57 ) gomne s 5y 5 CES calios s
G S 3L moman A (555 05 Sl jl (ladosus 45 (ludin 5oy Jlus L agarlse (ol g o) (Bagus, 2023) wus™ oSS
ST ST Ol e 53 (Gl 5 (gatenmn S A5 4 ¢S Sk (SaaS 5§ gite (1S wlis 0 (o 1> Jogee b Ll oo i g
e o) 53 35 2l i p S o bl o5 geT ke Ul 5 Sl s SIS 28l 53 gage S dindpr (6 ,55L K05 (5
PIRC{PPCTEH - E N P s Bloe 5 Soald 4 (o s 53 (535 S ¢ gl 5 STy sdome 3 )l3 5
&Sl Gt ST (g5luesly 5 1k o 4l (Faramarzi Babadi et al., 2024; Torkashvand et al., 2022) .t

5 plnil 4 LSS 5 el (63,5055 b s el GBS 5okl e



S 5 aS A e Ol b i S Jes dsod 5 (6097 55 Sl (ST &5 s S5 Ol st Ll g5 o e 52 Lgﬁf.sb. ‘@L‘)'L‘”c]“")"
3Ll yo ¢ pimman (Alrifae, 2025) 45" <y 55 1, OLS L5 15T 5 sl Ll 5 oo Slojlo (5,8 3L b Sl s Sl e S e
2! 53 (Coreynen et al., 2024) 3,15 Jiaws Sleds 65T 5 dnw s )3 oor Si5 Ol Lo S5 51l Oolal b 6,850 glaun T 3
2ler @l Il Jos 11w 5038 Jas Sy ke 5 (555 Ol Ol peay Liad o S5 ok el

3155 b O e it TS S5 487 ol oy B (a5 5 a5 8l SUST L 015566 18 3Ly e Sl s Jgoed el o she
Kavand & Mohammadi) dss s wus SLIJIL 1 s 5 038 S50 1) i ol bS5 bos,lgs claysl
G Glalass dinjl 5d o atlis Jiows Jpo ol gl e 51 S Olgea T3 o) (Moghaddam, 2025
S g 1y S ol Al g S Sl e g g o Collanl

03 a3 Sl 53 (g 5 BB O Olimes 2y pie Sy 53 LOT (35 5 dedgn (6,550 (Glapiunm 58T ol onnl 3925 b
G315 b @y edlizms @580k w4 6B Oy ot Sladllas 1 (gl 313 3525 daly ol o2 s Bl o P>
Mt cpl el sy o e J gt Calidee slul ) diadign (6,8 5L S s S AU am LS ey 4 iy S Lol clilasls
Eomet).uSQ::;u.fﬂgtgm.s\;ﬁu;:fﬁ)A;A(LEJQJ,,M{IJ@\)@\.ul}:{Jgju@wj\)gww(lqgigﬁycwﬁi
(al., 2024; Sun & Ch'ng, 2024

23 iadign (68l Slapinn S| B (o) 4 0T (025 03057 5 (o pphe Joba &4 S LB ol (536 53 S0l (g e bl
25700303 (58 e ¢y BdaT (6 ) 315 o0 Ol son 5 438 Ui 55T 001 487 o ly iy a0 5 3310 e
SAS b 53 Sy pie o (SIS slasl 2 s po (6 S0b (lapmimn 38T 3T s candllan ol ot sl LIS 3T Slejle (Sl
el Ol Sl

by

5 b Gl Lol b s ites 5 b 4 Wlg e O b 1) 050 pmoms (63, Gaiod &S5 s Ll 51 5l Jhags,
w3 3 Gaiss Cpl dbesls 55758 oy s Canle S 31,8 415 eslinul 3y 4e Jliows pae 53 Ol pde drw s slaasl  (3luesly
Lilsy CaiS ioman 53 ge Ll b o s Jlis 4 Siash By (2l 53 3,8 o0 )1 (Stenn £ 51 5 (chiley- o 5 Sliios

”wﬁsﬁagw;l“ a5 ol i kte a3 oy geo 0T 5 (glalst e aSST 0y el Gaiows (Slo kit o S 5 (Sterad



23 s ol B Sl (S 57 mnesls (68 s i Gl 6 i e e el ol sl s sl i
.x\a.\iJ,?L;”TC? Aoty 131 o b 31 osls 5 o plovi] (M)M@bjd@bé&
.M>¢J,§::J,;s,:ﬁ6,,ujV.L;L;ugss,g,;,z;mot,;wubL;u\;f,.z@g,.%\otﬂ.ugfbﬂ,;w Skl anal>=
5 o e a5l s iz s J e SLIL bbb sl 51 i oS o3 ES 5 ol aily 5l 5 &l 5T 5 Cunle s 4 amalor ol Ol
p\l45}‘.;‘,»,.\;,;@\;3»@\;@‘}?L;ug\;;dy;jnd,uwt?éu;\é:s;a|.w¢;ﬁu¢@u@@jp.mm},
wtds b 8 o glaib B3lar 5,8 W pe iy 5l 4ses bl 6l 3 55T 8 YAY (s 3 B gl 5 Ao )5 40 Olireb! pebaw L
4 ¢0T 53 s SUCS L5 SIa Cod 4y b 2 1 e 5 Lk 435 5 53 4l Ol e 4 (555l 5 e Sl al ) s
sty ol (653755 Jool Sl 558 ol Oliedsl 4 5as &y puans Sy Fus, 516 Lds Ol Ol pe  golas Oy e
NS ey By Cab sl SVl ol 5 a b gy wd 5 6 Gl el 0T Gl £ 675 sl
iy 8 ol (o] a SIS0 b dllsens Sals™)

A& gl 51 E Ve ) e K b 1) ol 2055 1238 s 3 SISl ity bl 5 2lsy ienie sl p
”ﬂ@uwuaﬁ,\;.\ﬁ‘u 3550 Ol i1 (SUaCS b 425 b Ol e iman 5 SLdl lie 5 (5595 Cy pie 05 53 aaduie
cnlie 351 ekiasOlis T @us.\igfuum (CFA) ol lole Jow 51 55 05le gls) Shomiw 6l b Jlas! Ol Sl 5 bl
oo 4 Wi 51 Ja (Sl mman 5wl JS Sl # LS SWT i Sl eslinal b 55 aalitin s (oLl 35 (68 o510 Joke
baosls (55T pazr 31 oy ol Dl o pllan Ll 0tiasOlis o AT s 4+ V51 VU a pikie oaled (g1 OT 51ie 487 b dslona 618 1
o5 1y Kl 5 o yd (Glalp 5l gla et ls | o5 o 55 b plonil (lizl 5 oo s law 33 55 (ST (sl ol
S 1 o ke oy e Lol g 5 G (Slaand b 05n5T 5 hite o linal ehan )3 8 oslinel g0 (LS e S0 S5

i a3 8 s 0 YF wes AMOS 5 Y9 455 SPSS oyl le 5 5l eslazal L oot le OVslre (g 5ludte

badl

LQA'.'.“‘AJBu)“JT@bW}@JjJJ}‘Q_}NW}:JL“T‘“\:J""Jfg;“‘*j\)‘a“u djchqébab\bM)‘yb-@bc&uw‘)J

5 gn Syl ab g e Oloed 5 5 sl IG5

! Structural Equation Modeling - SEM



OF N Ful JSlbcuwms S T 59 Aoy Hbl ) Jyus

o S Y -
A, ¥$) 5, i
¥y Yy o5
SR7 i) Juw s o
4. VA JLf by
.07, Y JLbr B FY
VAL v Juoe VL
\TRYA W -ty i o
Y. YEY Ll it ylS
IV 50 G55
Y., 1 JLd i S ke disla
AVA Wy JLe 6o
a4y, 1o JUVe 5l

Wl (1) L Fr BY Ol ke Loy o w058 0 i 503 350 (FA) 08 dimsgenly ST 0 0 n oalin ) S )3 45 shaileas
Logs o (IFON) Sy ppoke dlslr 3l 5 0 ity 5 Akt A1 ol SIS S e (1,15 (15T & g BT 43 g 3 S 3571 e Mamnd el i 1
e o Sl s o S a0l T ke 3l JSCite Giond 4 05 457 das o OLES DM ) ol Sl Ve BB 65 5

s o Rl e 1) (slagaly lze! b Syl Clazg L6

(EW9y SWT) Gaicds s piio (2L LY Jouor

ELsS Wl o bagy S sl e
-4 A L g2 (6,5 L S
M 4 2k s
. Ay v sgaesls (6 S aas
o ’ Sl Sl
+ AF YV woliin Jf

o) 8l s BB 5 3 bt e Sl a5 ks o L85 53y ool (sl i 51 8S% 2 (sl 1, s S T b Jsitr sl
J;dwT ‘-‘f.f’ ('./\A L;YL L;*A)M&YL )L_..w LS.’-L-'.L’- 6\)\) Lkﬁa:'.e GALJ‘\{J}JA@ odalin «wwl * Y )‘ JSYL J{DLE.» c%fp

] altmeS 6;:f°}‘~\5‘ Sl Ybslael Gl 5 Sl Sa)s Slawn sliasOlis & ool Cows 4y + AF 50 aeliion



G (ol S piin (o (Smod o T J9o

¥ A Y \ e

\ Lo g (6 8 3y ot ST

\ L FOww ARGk s Y

\ C DA% VY s sgasals (6 ;S aas ¥

\ o A o PY e © O/t Sl 0&.\:_— ¥
£ 1A% ¥.AA FAY 5SGla
V) L 50 L V¥ " A Shas sl

e yfolins '."CAA/JJ‘;{;«:\AA.%‘? e

>3 b3 A8 Dliabl el 3 ()lalinn 5 Sate (Gt Lol (sla e (oS i o a3 gr O Oty (S o Slo ol
Jiiv\.iilfuﬁxﬁdwgw.:},.ildaoML&A('.\/\zr))‘,,uo:laéﬁfr@jw}méﬁfagW;|mﬁwa;&ﬁ.yb
e (55 Joke 09051 5 e s il (51 p5Y L5 iy fsline Sla Siren ol 555 1> oYU & Lo 20 5 e Soon

.@ue,'u;ﬁloﬁ‘,}moLLL,:J;,wom;gw,;,}T@rﬁ\;\,

G2l bo DY alae (& 3lo S 3 0olitul b 3405 (Sladi § 39037 @l :F Jaue

e (Plslsbis b LoyLeT Syl bkl glas B)jos s 2 Jeen AB
b <o v cov N s s (6 my < diaiga Sl Hy
b <oy YO Y s Sgasals (5,8 anal <= dadipr 6 S5l Hy
b < AL Y Y Sl Sl <- s gn 6,550 Hy

e caars 3 uul ol 4l 4 a5 b s on DL 1) ol (slaands b 0505 (51 (ol Joke o 1 ol oS &b dodr o)
b i ol 4 b a2 oS das 0 DL g5 4 gl Bl S o000 51l (D) (slsbine o 5 855 VA% 5L T o, leT
Slile (Sl 5 (B=+ V0) ) gmesosls éﬁfﬁw; (B2 FA) il gy sl 5 e S e ga (6,85 o S Lilo
osb b ST nl das o DL 45T Sl gomaesls (5,8 ool 5 Linbin (68 5L o alaly 4 by e ST o i 0l (B2 Y

Aed S 5e QLQ\ALSJ:?M): Laosls jleslazwl gl Ol pe Ul s o 525 5 Slo

S A g e

el 6y Jalh S ke J s (SlS slasl r (solsline 5 oo S ietin (6 85l (slaptcn ST 7 5l LS tass onl il

Ol gea Sl ¢ B55aT 515 K Ol 5o Lgia dedpn (6,8 5L o ol 0T Kol ol ool il Glojle (Sl 5 ) smsesls (6,8 oS



4 by O.UJL;}S4§.=|.3QL.':.3@L“qua;'u’:.ﬁ)}b‘g.ﬂ@ydtﬁsﬁja&iﬁ.\ﬁéhwuw}: &y 63 maly 8 55l eSS
Sl 50313 (mn (6,5 5L (Sladams oS das oa OLE ol (ool ) gmnonls (68 ool p Lindsn (6,8 3L (Slaptam ST 5T
26 Gl b b asl ol Ao e W51 1) dalsd st Dlasenad 3651 5 ST Jdowi 53 O ke (U5 eiees 5 sbay a5
Popara et al., 2023; Talha, ) Coul ses (i)ls 15 (2 e (5,5 poanad 3 50 53 oble 650k ‘_;ur.:i,,inj Losls oo a5
Sl Sl oalinul 8 daas oo 0Lt ciles S ASTE S5 51l Cu e 530S o b Sladde Sl &7 ola i sl wimes (2025
(Iscaro et al., 2022; Paula Vidal et al., 2022) uas a5l g5 b6, sba I, ngf‘,..w CadS Ll 5 o Liadi o

S 2l 5 patuus Sl 555l 063 Shas (Slrosls 4y (o w3 03,5 ool b b iad 3o (6,83 (Slaptuns S1 487 i 015 oo 4Bl ] e )
5 AT plagd on s slowia S5 sl e OT )3 (6,8 omnad & ins o 13 (Jamme b pmn 53 ) O pe cad iy Jlows
A3 o g o 5 ke (68 el o 5 50k 4 ST 0T 5 0s Ol e 53 ) gomsenls oind (6,8 Kb Eol Ol
s Slsmer 55 s ASTT b s Shes s g 5o GBI Sy pite s Jlias Slae B 8 Glatag el b g b ol
Gl e 5,8 Slptans 4 a3 o 0L b onl p 0sdle (Aghazadeh & Yazdi, 2023; Razaqi et al., 2022)
(Nasih, 2024) Col I8 56 (¢ 8 roead CoiS 1 s jsbas ol ol 54287 ST OLS IS Sl s Sl S Lt 5 44 L3157 on
33 Gl pe o das o 0L amS ol ol pla Gl (S h s g inbsn (55 5L (lapen ST slbinn 5 e 3Tty KOs il
Sk $Km b bl 5 Conbad oo Loyl 5 )3 LS Sulbs (Ol i b agrlpn 53 (5t (U5 ST o Slab e g (6 S0l (gl Lo
ol guads Lyl ,\SL sl s Shes 5 4ilysT s oyl gyl 4 Jhows gy S S ol ey b bl ol s
o ol 5 ol (glu paid (6,5 5L Sl o 1)l L Aadiga (5,8 sl «8'5 »> (Ahmed et al., 2024; Muniroh et al., 2022)
Ap> dnw 5 oSl 5 8lg Loy, 55 )3 5 (6 s Sl b S e ¢SS O e

Sl b e g (6,83l (Slapmr 1357 03 (6,80 Koa 5 Sl 6,550 Camule 5o 1 @l ol g s e
b g sbsm o) A 0 ST 05,85k 01y (6,8 JSC0 4y 0355 oo ot (3515 DS 5 3 555l et (5,8 5k OT 53 &7 gladaes
Alzadjali et al., 2023; ) 3 ls Sl wes «diyls ASTT LIl 2By o e anw s 3 (5,8 3L K 5 Coenl &S oot s slaasl
315 aSE 5 g0 Calibes Slalllan 53 3T g0 (6o dmw 55 5 (5531 5 SO o 5 55 6,5 5L 4 ¢ womes ((Renalwin, 2025

.(Coreynen et al., 2024; Rafiei & Rahbari, 2023) ¢l «3 §



OT/.iSlﬁ asl ol .Sl Hlolies 5 Cots dlaly ol &S sls QLIS @l:i}:io.;u)'u u.(;l:_-jwja ng:fsb“ LSL“M;‘,';;U UPgR> D
o s 93 kST ST Jasee Solaki b Ole sl Gl oUly 5 L3Sy ey o6 duCallamil il 331 4 Ul 5 s died an (5,8 5L oS o
w3 15 S 2 Kin b slaml 5 QLSS (sl slgm (Sl €13 4 (g2 Joged b i 30 (6 85k (Glapins 5148 L8 Ol 5 oo 45
> Sas 5 (Sl Gl s Slojle 6,80 2B 4 platesn Sl L g b ge opl S or el 3 Slejle (Sl a5 sl
{(Alrifae, 2025; Muniroh et al., 2022) cuul guan Lls 45T Slojl

S o 55 1y Sl (Sl 5 dindipn (6,550 o alaly ¢ miln ke S Ol gty ) gmansls (5 S el 457 5l5 DL S el p o sDle
CiS s b 5l ool A b il (Sl tiadisr 6,850 14 das e OLES |5 ol Llny 55 Glod s Caal 14l oyl
.u|j:@}:5aujug.u;§3ls.:lubﬁ6::1”;5:5;;;&?@.x;.;lu.sléo\ﬂ.xuf@u)uﬁi;QJpq.gﬁ@Jw\Q\ﬁméﬂfM
Sl 5 63T 5 35 53 Jliaws Glag,sls 5 osls fulow ik oS Slallle b ases opl das Eoly oo Dk @ S S5y S e
(Eom et al., 2024; Sun & Ch’ng, 2024) s> | ser L5 uSh

Olojon ) sbay L3l 5 o ey LS L 55l 6 Ol ety diadyn (6,8 5k (Glapiumn ST 48 das o OLE 2os5 pl Sl f sazme 55
by i3l 5 sk 15T 3 S0 1 s S 4T olaol s e oyl ins 5 51 o 1) S e ol 5l s ki
PSS s 21356, 3 Comal s ol el coroeen (Mustika et al., 2025) ol poon cils o T 5 5 0Ll ()5l
L gn (5,550 (slacd b 3 JalS (615 o g ¢ i (5183 8G9y 23IE HUS G |5 o ls ASTE Jlimus eae 53 O e a3 sla SN
.(Kavand & Mohammadi Moghaddam, 2025) 5 5 dal g, 40l

il di.mje (sl glal sl ) dles Sl (godate Jul g 4 Lied ga 6;:li 6‘.»»‘.;“.:,.»;\ e 1 aS Sl a5 AL dl e s
Bl C'LA L5 o sl 5 Glacos gds 9 Jliaus s Ssm g dS das o0 OLES W g s s LS:M OS5 Jlsw L;ALATCLA}
Sap mln 5 (55T s sdome 3l gla Hle ¢ imes (Torkashvand et al., 2022) 530 agzaes cu 51 JolS” (5513 10,42
SIS 53 b ol ol ol (Faramarzi Babadi et al., 2024) aab J138 50 aesin 6,850 23wl s pod , dl5 o
Al atils Glod g am g 55 o> S, lgs 5,1 5 (6,8 3L 6Kia b dnw g5 4 (5 y5L8 5 (IS Ao e

Jsb 53 o Lalg) oz 5l Ble gy (lae Cople (il ol o3 g0l pad 5 (olaysgidome L oade Slasyslws 3 s b a5 0
Sl e Laosls 0351 ()83 55 5 aalitin y 51l Sl e3lizal o9 03T o 383 5 by 1y s e (5L gy Ol i D15 oo 5 3588 00 Ol

DLl b b e ton o & gl eand 5035 Ol 51 (SLaS 18 4 3 gowe (65LeT amslor ¢ gon L3l 0l O Winsiealy (5,8 s 0 e



osby s ol 53 oS Al IS ST el il e Citltin SOl 53 (655U A § o 5 (Sn b (Sl 5 ¢ ioman 13,8 plon]
Sl oy J 1S S

(e 3l Sy pde Sy dindigp (6,8 3k ST (s 5 S s p 4 sk slag b Sl eslinal b il e ST sla tasn
o3lizul LS ¢SS (g a5 ladie (sl 4 Ll 5 oo Sleile (555T 5 5 (6,55 arle ¢ o jlu Kan p Asle uilin (sl pikie plu JRE g p
ouwrwulﬂww.;MTM;&ﬁ.udﬁ,d,f;gdu.\g;;\ngswes,ax\}:@;g(ggjgs)w;;dudzby
S S b g (655l a1 pr g Sl Jolss (plelid 4 5 0 0SS (slay 5287l e o o Al
S 51l Al | s ) 5 i 15 ST 2 315 il g L;,f;\isuw;lw,:ﬁm.u@uf‘\iuﬂ.\iguouju
OLS LIS Jliw s 5l s @5 Hl 5 (6,9l sl ) arw s Ol e (sl ol Hlu gl wi)'}aT sl b w5l l:.w\)v.a Lges
S Salem 5 (6,8 ool 53 0303 Sl oslital 4 31 485 paten (55 5L T R G [Pt IRTLT ST-ST P JUHPNC DIV
Solts 53 Jlb 25 (60l s e, Ss) iy bl 55 Al Ol e s SR Bt ST ol (i Sl il 505 T 5
e o2 Sl (Selr 5 2GS (5 5 (ST 1 e 5 STl s J o

QU 99 5 ylino

L35 Wl Gl 185 08 s 5 oles s ol 3,65 s

&b

5 gy dlin 3L 4 S n bl anlllan plonil o

SHS1 (3190

loys 8 aley g el 5 a5 e e (BS ol S 2l s ol oaleS 5

‘53‘0)45 9 ,S.w““

AT Jos 4 G138 5 S L5 S alen [l ags cnl planil 55 &7 LS ales |

Extended Abstract

Introduction
In recent years, the rapid expansion of digital technologies has fundamentally transformed organizational

environments, compelling firms to reconsider traditional management paradigms. The emergence of



technologies such as artificial intelligence, big data analytics, and machine learning has not only reshaped
operational processes but also redefined the competencies required of managers in contemporary
organizations. In this dynamic context, organizations are increasingly confronted with volatility, uncertainty,
complexity, and ambiguity, which necessitate adaptive, data-driven, and agile managerial approaches.
Consequently, management transformation has become a strategic imperative rather than a discretionary
initiative (Kavand & Mohammadi Moghaddam, 2025; Mustika et al., 2025).

One of the most critical aspects of this transformation is the shift toward data-driven decision-making. With
the proliferation of digital data, managers are expected to leverage advanced analytical tools to enhance
decision accuracy and organizational performance. Empirical evidence suggests that the integration of machine
learning algorithms and data analytics significantly improves strategic decision-making and operational
efficiency (Popara et al., 2023; Talha, 2025). Furthermore, predictive modeling techniques have been shown
to play a pivotal role in supporting complex managerial decisions, thereby strengthening competitive
advantage (Iscaro et al., 2022; Paula Vidal et al., 2022). These developments underscore the importance of
cultivating digital and analytical competencies among managers.

In parallel, leadership in the digital era has evolved into a more adaptive and transformational form. Digital
leadership emphasizes the ability to navigate uncertainty, foster innovation, and cultivate a learning-oriented
organizational culture. Studies indicate that digital leadership significantly influences innovative work
behavior and organizational performance, particularly through mechanisms such as learning orientation and
innovation capabilities (Ahmed et al., 2024; Muniroh et al., 2022). This highlights the necessity of
developing adaptive leadership capabilities that align with the demands of digital transformation.
Organizational agility has also emerged as a crucial dimension of management transformation. Agile
organizations are better equipped to respond swiftly to environmental changes and capitalize on emerging
opportunities. Research demonstrates that learning-oriented cultures and organizational learning processes
play a vital role in enhancing agility and sustaining competitive advantage (Alzadjali et al., 2023; Renalwin,
2025). Therefore, fostering a continuous learning environment is essential for achieving organizational
adaptability and resilience.

In response to these evolving demands, smart learning ecosystems have gained prominence as an innovative
approach to managerial development. These ecosystems leverage artificial intelligence, data analytics, and
adaptive learning technologies to deliver personalized, dynamic, and context-aware learning experiences.
Unlike traditional training systems, smart learning environments can tailor content and learning pathways
based on individual needs, thereby enhancing learning effectiveness and engagement (Duckworth et al., 2024;
Mannan et al., 2023). Additionally, advanced learning technologies such as digital twins and immersive
simulations provide interactive and experiential learning opportunities that facilitate skill development in

complex scenarios (Tao & Xu, 2022).



Moreover, smart learning ecosystems contribute to the development of higher-order cognitive skills, including
critical thinking and problem-solving. Educational approaches such as problem-based and project-based
learning, often integrated within these ecosystems, have been shown to significantly enhance cognitive
competencies (Bagus, 2023). At the organizational level, the integration of digital learning systems with
strategic objectives can drive innovation and improve performance outcomes (Coreynen et al., 2024).
Furthermore, the synergy between digital human resource management and organizational learning has been
found to promote employee innovation behavior (Alrifae, 2025).

Despite the growing body of research on digital transformation, leadership, and learning technologies, there
remains a notable gap in the literature regarding the integrated examination of smart learning ecosystems and
management transformation. While previous studies have explored these concepts independently, limited
attention has been paid to their interrelationships and combined effects on key managerial dimensions.
Addressing this gap is essential for developing a comprehensive understanding of how smart learning
ecosystems can serve as a catalyst for management transformation (Eom et al., 2024; Sun & Ch’ng, 2024).
Therefore, this study aims to investigate the impact of smart learning ecosystems on adaptive leadership, data-
driven decision-making, and organizational agility within knowledge-based organizations.

Methods and Materials

This study adopts an applied research design with a descriptive-survey and correlational approach. The
statistical population consists of senior and middle managers working in knowledge-based companies located
in science and technology parks. A sample of 384 participants was selected using stratified random sampling
to ensure adequate representation across different organizational contexts.

Data were collected through a researcher-developed questionnaire designed based on the conceptual
framework of the study. The instrument employed a five-point Likert scale ranging from strongly disagree to
strongly agree. The validity of the questionnaire was confirmed through expert review, while its reliability was
assessed using Cronbach’s alpha, with all constructs exceeding the acceptable threshold.

Data analysis was conducted using both descriptive and inferential statistical techniques. Descriptive statistics
were used to summarize demographic characteristics, while structural equation modeling (SEM) was employed
to test the hypothesized relationships among variables. The analysis was performed using SPSS and AMOS
software.

Findings

The results of the analysis indicate that smart learning ecosystems have a positive and statistically significant
effect on all dimensions of management transformation. Specifically, the impact on data-driven decision-
making was the strongest, with a standardized path coefficient of 0.75, followed by adaptive leadership (f =
0.68) and organizational agility (B = 0.62). All relationships were significant at the 0.01 level, confirming the
proposed hypotheses.




The correlation analysis revealed strong positive relationships among all key variables, with the highest
correlation observed between smart learning ecosystems and data-driven decision-making. Additionally, the
results demonstrated that data-driven decision-making plays a mediating role in the relationship between smart
learning ecosystems and organizational agility, enhancing the overall effect of learning ecosystems on
organizational responsiveness.

These findings suggest that organizations that invest in smart learning ecosystems can significantly improve
managerial competencies and enhance their ability to adapt to dynamic environments.

Discussion and Conclusion

The findings of this study provide compelling evidence that smart learning ecosystems play a critical role in
facilitating management transformation in the digital era. By enhancing data-driven decision-making
capabilities, these ecosystems enable managers to make more informed and accurate decisions, which in turn
improves organizational performance. The strong effect observed in this dimension highlights the importance
of integrating advanced analytical tools into managerial development programs.

Furthermore, the positive impact on adaptive leadership underscores the role of smart learning environments
in fostering leadership capabilities that are aligned with the demands of digital transformation. Managers who
engage in personalized and interactive learning experiences are better equipped to navigate uncertainty, lead
diverse teams, and promote a culture of continuous learning and innovation.

The significant relationship between smart learning ecosystems and organizational agility also emphasizes the
strategic value of learning technologies in enhancing organizational responsiveness. By facilitating knowledge
sharing, skill development, and continuous learning, these ecosystems contribute to the development of agile
organizations that can effectively respond to environmental changes.

The mediating role of data-driven decision-making further highlights the interconnected nature of managerial
competencies in the digital era. It suggests that improvements in decision-making processes can amplify the
impact of learning ecosystems on organizational outcomes, reinforcing the need for a holistic approach to
managerial development.

In conclusion, this study demonstrates that smart learning ecosystems are not merely educational tools but
strategic enablers of management transformation. Organizations that leverage these ecosystems can enhance
leadership capabilities, improve decision-making quality, and increase organizational agility, thereby

achieving sustainable competitive advantage in an increasingly complex and dynamic environment.
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