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ABSTRACT

The rapid and widespread advancement of artificial intelligence technology in the 21st century has led
to the emergence of the concept of Al literacy.The present study purposed to explain the role of
artificial intelligence literacy in enhancing the higher-order thinking skills of pre-service teachers,
mediated by behavioral engagement and peer interaction, and was conducted using a descriptive
correlational method. The statistical population of the study included all male and female pre-service
teachers at Farhangian University in Chaharmahal and Bakhtiari Province, totaling 2003 individuals,
from whom 322 individuals were selected using the stratified random sampling method based on the
Krejcie and Morgan table. Data were collected using four questionnaires: Artificial Intelligence
Literacy (Wang et al., 2023), Behavioral Engagement (Lu et al., 2024), Peer Interaction (Hwang et al.,
2018), and Higher-Order Thinking Skills (Hwang et al., 2018). Content validity of the questionnaires
was assessed and confirmed using the Content Validity Ratio (CVR) and the Content Validity Index
(CVI). Convergent and discriminant validity of the questionnaires were evaluated and confirmed using
the Average Variance Extracted (AVE) and the Fornell-Larcker test, respectively. Reliability of the
questionnaires was also examined using Cronbach's alpha and composite reliability, with all values
obtained being above 0.70. Data analysis was conducted using structural equation modeling (SEM)
techniques and SPSS and Amos software. The research findings indicated that artificial intelligence
literacy has a positive and significant effect on the higher-order thinking skills of pre-service teachers,
both directly and indirectly (through behavioral engagement and peer interaction). Accordingly,
serious planning and appropriate investment to develop artificial intelligence literacy in all pre-service
teachers appear to be important and necessary.

KEYWORDS

Artificial Intelligence Literacy, Higher-Order Thinking Skills, Behavioral Engagement, Peer
Interaction.

Copyright © 2025 The Authors. Published by Payame Noor University.

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
license (https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided

the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/:10.30473/t-edu.2025.73584.1247
https://doi.org/:10.30473/t-edu.2025.73584.1247
mailto:hosseininayyereh@cfu.ac.ir
https://orcid.org/0009-0004-9375-8642

Sy 9 ekl 90 (DR IS 9 (S9ld

https://doi.org/10.30473/t-edu.2025.74462.1271

«6.5:““35’? Jlos

GRAS FYb A po ;5 (SO Hgo Cu gl 30 (Loan (g Do (S
Oblod folai 9 (S (5 5 13 (S smibe b Olodro

R
sl 015 (2 gm0 oo Slgw popda yrlo el VY (18 )3 (Egian hgm (6)sld B g @y Copl
b ooy 5V aye SE oo Coghi > (Sgiumn (h9n g A (e B b S adlas
oigsy (sl dnsl 1 bl Stiven 9 5l o Sy b g phlien Jobsi 5 o3y xS 2 6 Sk
a8 Mgy 405 VooV olisi 4y (g )bz 5 Jro o il L 8 ol uiSh yuy g 5130 - lodrogmraatily 487 Jolis
el b Sl (bl ol (5Saiged By 4 5 TVY (590 5 S S ool 2 ol e
o 5 9) )y (650 (VT (e o i) (ogime g Slgus delinyy oz 5l loosls (5l
iz (Y- VA S 5 (i) 51 0 S5 (slnloge (T VA oS 5 Slg) cfblions Jab Y-V
19y 9 (CVI) lge sy a3l § (CVR) Igime lyy Cons Sl odlited b ladeliun y Slgiee (Slyy 05
S 5 Jsb gl 9 (AVE) 0a sl il ly (e Sl o3l b s &y lndoliinyy (15T 9 S0
s 4y oY+ GVl yolio G g sy S 5 (bl 9 ¢S T 36 oadictny 9Ll A5 49 5 (s
AmOS 5 SPSS (clalsélay 5 (6 )5l &Yoleo (gilo e S5 ;) ool b laodls Julos g 45505 el
25 sl AMOS Jéle 5 g (o)l Ylee (ilwJbe S5 3l oalatl b laosh oo g 4 o505 plool
Gl J) e Cppo & o 5 iltie Cpgo & o2 (Soiae (e g b LI agh (slaadl
ol o Dolise g Cuto b lolaagoiil SV aye i (glacslen p (blion Jobii 5 ()b 65
Sl olrogrdils dos 3 (egias (yhgn dlgw dng yolato & culio (S lopw g (52 (el (ol

oy B & (6y935 9w

WSS glanjly
ohlion Jols ((5)l8) (65550 VL ayo SE (lac)lee ((guac B2 dlgu

B3

(> © g

oKy ;L;u)?o] Copde 05; )LDL.»:I .\
Ol el o bXin 3

J,Z.mw LXVAWPY
(> 0y
hosseininayyereh@cfu.ac.ir.by|,

VEF/ AN il > )b
VEEL VY 16,5550 go b
VYN i by )b
VEF/F[eN Ll & )b

Wlo oyl @ dliwl

Olelrogrtily YL a5y S& oo Cosli )
hlion Jolsi 5 5)l8) x5 5 Xesle b
a9 el ) (PRI 5 (5)5lB (sels Al

.Yo-00 (Y) &

ol yg plo olEtils i opl 36 .© VF¥ Ll )] Bain s 4 Blaie e oyl Hlisil >

sl Joo o5 o3l )3 @i Ll Cale) b g lis 4y oo Sl by o 51 ()b dlatl £33 50 g 00l 5 (S o lio ()
Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/)



https://doi.org/:10.30473/t-edu.2025.73584.1247
https://doi.org/:10.30473/t-edu.2025.73584.1247
mailto:hosseininayyereh@cfu.ac.ir
https://orcid.org/0009-0004-9375-8642

NG (Va—ba) VF-¥ ulw.ub ‘rvlb.))JLu LSJL’J P9 D)lmf: =] LJLW “.A.«J)J 9 p.«l:u ) @5))‘)“»].) 9 d)sl.d dolilad

2By l8las 5,8 Gy e b Sl 1 (glde goomo lgis
Ml sl & 1y (egian (hon sbacsyld b djlu e
N Bl (sguae (hon L e jsb 4 S o)
Sl Glais 4y sgiuae yogd I g LS (g)lSen g 0dged
g Al U)U slop iy plas Calises slalasws > 350
(Y-Y-. “'95)?‘.4’ 9 YY) woles eolazwl I8 gla Joxo
W kel sghas Gher dlgw liie Jla Bl
M guan Lign 5l Bl a5 ke a8 25,5 o S5
s byl Tssiae (i xS T e gian
(WhlSan 5 M SS) Y eguan Gigr GBI 5 e guan
NV () Son o MKl VYV ¢S o M g3l5 74V
PRAPVE 23 o g N COVNPRANINE 2% o ARV PR K es '8
Az (VF0F) Slasy 5 oplial (VoYY e
.)|9.w cdbl&u‘ U.:Ls))l (SGuan Jigd )I odléwl U.:Uy
b eghae Gign G 5 (ogae (hon (siluselits
PO gl 53 Nidges (Byme (Eguan hea dgw sl
BT an ¥y Jetdio (YoYY) o) Ken ¢ SSlg g )l>
oh b)) Eghan g jl odlitl (egias Sign ]
ohgr Slgw ly (Eghae (hgr G g (egias
Eoaan hon il BT .l sad 8,5 Llasyd  conne
Cal (Bls 4T3 S (Leguas Lign Sy g cals)
5 Slg) w300 &) ol 598 S 5l ealisl I S oS
5 SledMbl 4 il a glf b &g (YoVY ) Ko
b sgan Ghgr )l cald lp & ol 8
over sla gyl Sy g olwlid Uley 90yl o)Ll o]
l{;lwwulwmsmmwmg‘ucw
oogp b bije cleas g aaely ) oslamwl anlp
99 VY (Ghler 5 Slg) 2,5 o 1y (oot
2 Soumo hgn Maw 5ud &yle 4 (VVF )] Ko

12 Knowing and Understanding Al
13 Artificial Intelligence Usage

14 Applying Al

15 Artificial Intelligence Evaluation
16 Artificial Intelligence Ethics

17 Kong

18 Zhao

19 Wang

20 Polatgil & Guler

21 Celebi

22 Lu

.

LV V-1

2 San Shgb (59l 03518 Sy 5 @y Syl
Sldé s g pass (S5 0y lable o Olpuss FY )8
(VVE TS 5 dlgill) ol 035l oyl 4 51,3l
b onS055,5 bl S gl @ (ovae g
IRE b pas Gl s ise )3 03yiS slasely
PLEPN L;)o; (S g0 u»yb (Y'Y\c ‘Vwi) Caw o))f
5148 9.0 58 Dga5 oyl g Cawl 038 3985 S5 5l (A
¥ K5) suisu o dgu 1y 1,81 S 5 (6 uS0L ¢ S35 by oo
&S ol glaojes jl S Ujeel (VYY) Ken g
@b 425 350 o] 3 (ogian (hen (slais)slid 5,8
oo 5555 S, 3085 4 i ol 5 3 ol 5,5 )3
P Eghan Ghep Clgis Cot L 0 GBS 4 g,
S (YN () en g 7 jadgn) sl s B bjgal
o bl & (sl )3 (egian Sign wre sl
bl 2 xSl Sl ileasd 3l
Yos 5 glal) 390 by 0ol 52,5 slajls
oS g 4jeS b egan phon slae, S (VYA
W"‘a‘) 99 [ P90 9 u95 blg Ls'»)ol‘“’l“"’ ‘OJ.))S.)L dLmon
d)ﬁf)lﬁ dlﬁw .\,u‘yuﬁ cu»l.wl C)ﬂl » 19;‘.'>m
015 p50L sl |y (6050b 4,50 S WS sboul e b law
e oIl 1 sl sl g eogel iclia
J) e slaojox 4 (ogiuan b 535S 399

M ssian Ghgm s porie ysebs cely (390l dlex
S5 550 oolisl (sl 3,3l 48 1L e bl slact oo 5
Cd iy 9§ 153k e 3 Gl Olgis & (s gias o

& Glge |y Souan ogn dlgw (VYT cguul YY)

1 Artificial Intelligence (Al)

2 Ayanwale

3 Asio

4 Ng

5 Al in Education (AIED)

6 Holmes

7 Bajaj & Sharma

8 Huang

9 Artificial Intelligence literacy
10 Long & Magerko

11 Atrtificial Intelligence Awareness



e S5 gl lee Cosdl jd Souan ign dlgw (IS Cped i duw 0y oA

(YoVF oy Kan 5 dlglT V- VY (o, Kan 9 Silg) A8 0
PSR )3 B S oo S8 08 & om0 g B!
Tligusliol) 25,65 eronal Y ghuse (S gian e il o3lit]
(YYF oS 5
R Eaoge & dg (9iblis) (hyS pfyle
(Symas i Sy prie 5 Gigel ) (sgas
g 36 g 13 228 koS Kiine o Sngy
LBl o d9aee ligeeiily (6:50L @l 2 (Sgias Sign
@l 4 (Sghae Gign dlgw & Jlpw cul 4 Fub g
@l ol 4555 5 3yl elyen 4 ligoeiily (g 1) 6550k
(WhlSan g Tlogyy) cul osile (Bl oaue wiijoo o8 )
aye Si5 g loe (IVYY ()San 5 o Y-YO
sl by xSk @l s J S VL
VY hen g o) sl Ggpel sld o by
Coanl s g lye & (VoYY ()San 5 " Silsn
OhSan o S8 NN 5IS) Wlosges AST T sa)53
5 ¢ ¥ A S v o hlea 5 Vi v
6lis ) 5V a0 S&5 glacloe (VT () San
N oo g oy oS 53 (bl Sl plaie 4y gl
Cnl dmwgs (VAR (o Sen 5 (63) Wgd oo 4B )l
(sheaS 5 5l o hgeiils 350 0,Sles (lp O)lae
hlSar 5% Gugel)) Cul (5)9p0 Slabp i 5l 4z
90l Blaal dlen 3l g (VoVe o)y lKam g ) 0uS ¥+ Y
olen 5 Sls) 29y o 4 Jle 990l Slasipo
> e aw Jold VL 4 e S8 glacs o (VYT
5 T Silgn) wil e Wi 5 VY eolinl a5 Ol
e g o) VTN (o lSan 5 & ¥ (S
PE PPV N 28 £ SN T RN < N 2% 0
SleMbl oo 5 55 9 (5 pglanr caltins S oluliss
slel g cbal g el (laoel) Sy dasye
Y g Slga) 3l o)lal dis (sl Jooly cn 550
OhlSer 5 Klga ¥IA (o )lKen 5 Klga ¥4V

9 Ramos

10 Kim

11 Problem-Solving
12 Critical Thinking
13 Creativity

14 Hwang

15 Hwang & Lai

pplio o LSS calis LUly lee 4 Jol 450
dilise Sloss g sy ) o Legian shsa el
3,5 (o iy sl oAb sl (San hga b lasye
Ui Slges 3l sy ol aBly 3 (VoY (o Ken 5 dlgil])
Oisp Gy ()5 &S ol iS5 ol S0l (o gias
I L8 aaB g Bolay Balaw] (gl 4 WL eguas
Bgr Gl G (65 (egian en (Sl )S0s)
(VYY) 5 g13) s 55 coglyl 3 1y (o gian
Sl 5 0)apd &) ppimen (siae Sigp (]
5L el LEl (Solel g i 4 slazel 0aidS )y
9 P VWY (e 5 1)) cwl laspe (ogias Sign
Sr5HR) (Egas ign jl elimal (VoYY e
S35l syl p g odiel (Ul 4 (e ghan Sogn
CSlg) 3,13 o)Ll Cillog &l plos gl Legian Lbon
ol e lles golaw p ojl cnl (VT (en
balus ¢ ogias Ghgn cloyljl g oasly 4 Lol s s
bl plesl y ogias (Bgn sbalpl g aacly L)
31 S 305 S giuan Shgp bl 5 sl ilisee gyl
5 4P Uy 4 (egtan (i L)l (e plen)
5 b 5 by oolinl byl g bl (Lo
52,b 0,8 o (slacydgize S g (esian Shgn b
5550 g Hemlie B3liul b ojlo o B 1y ol )8
Qs 9 (5y3) Wl 4l (e giae igr (slacs)sls
ool ol pilias i) (VoYY K g Sy Y-YY
5 bdoly dy50 0 B> g Cawyd clly )5 S oS
e g gl5) Ask andly (egian hgr Y gae
Ohsp M oles 3 (YVF (ohlKen 4 o VeYY
o3litl | lagyo Slilas g il gts | l5T 4y e g
(M Mo 4y dr g g gian Lbon (clbsskd ;|
CaSllo g (S Culgtun (2 gime Goom )3 (65 g Ao
S b Joallygins 5 (sl 5l 5215 o)Ll s gine
Ay Iy (Souan (her glagysld (b g odliul

1 Deranty & Corbin

2 Osasona

3 Promma

4 Higher-Order Thinking Skills (HOTS)
5 Huang

6 Collins

7 Di

8 Elfeky



M (Va—ba) VF-¥ ulw.ub ‘rvlb.))JLu LSJL’J P9 D)lmf: =] LJLW “.A.«J)J 9 p.«l:u ) @5))‘)“»].) 9 d)sl.d dolilad

Jole 93 eghumn Ghgn dlg Cuto 43 31 Sty
o g CJIS Ve Teulud) (o)l 5555
5 OS5 ) ohlion Jolss g (Y+YY 2 g8l g (Solo¥-Y-
Syl e 3> (FoYF (olKan 5 of ¥+ VeSS
35U Sl 15,50 Sldlas slaal 5 18 o coles
5 od WY IS 5 YY) M)kd) 6y e
S 5 oS FNS (S 5 Vg ¥ NF (oK
(S35 T hlian Jolss g (Y- VY (S g Silgn 47+ Y
0 B AR J OV PR I ]| S R B P CONPRN I S N ¢
YL e S Glaclee 2 (VA () Sen 5 Slgo
S350 (Sl yiie duwy oo s & 1 ASl oo Gligomtily
9 Sl 3B 3 1y olie 28 (blion Jolat 5 5,
Aol Wl 5YL agpe )85 S )loo (s guan
S5l > 6352 e Elgl 5 (S ) 6550
5 CSHlie 5 iy 5 IW rgi 4 5 dgp0 sled &
9 31 5l glaculd o bty STy gl
2 S pb Ylge hpey i) (o> Wl 2B
OhlSen 5 "T30538 ) 2> o)lsl (sjgalags g acon
Nadixe lagse (VOVY o) Ken 5 Kilgn Yoo
Wl o Sgian Ghem (5y5l8 5l e Soe bl
Ll g b olagby by Ko 2 g gloj o
onl 3 g B9 x5y g anbly Jalss bjgel dlge g lgime
Sl awdly (g i <8 Hlie (6,500 caculd > 5,k
O Jol 4 phlien ol (YT (] Kan 5 M7 (550)
0595 ) 3l 0Ll (630l casllog &y (yiBloy p> b gomatil
o ol ()l (65300 I 8D 5 (VWY o K g
A e g A o il 38l 1y godily 4 ool ol 5]
& gulogian ) 3950 653k gl > LAl sLje
5 45 ,ke 45 15l o dnp g ol blian ol (Y-
5 8 VO hlSen 5 Sla)tig)Ken 5 Vbl
ol sl 03553 g5 2 bl (VY o Sam
Shoolitwl b calisee (sladio; 0 o] 5 IS8 550

10 Lein

11 Guo

12 Peer Interaction
13 Fredricks

14 Nguyen

15 Jones

16 Christudason
17 Communication
18 Collaboration

@ SleMbl o g i oblg a4 (eolanl Sas (V-YY
ced Sy bl blg 4 S (VYY) San
5 205 Gk J lslg slaby) 5 lmosl dwg 5 L2
Lol (b)) g Jebos g 325 9 @Mol g (Vb sy
hlen 5 Klga) 21> o)Ll 290 3130 9 oSy, 4
VYY hKen 5 Silgn ¥+ VA
Sohae Ghgp dlgw oS Nyl ol g ohRiegh
P YL ase SE lbo)ke Cogl 4 Sy
A oa (YVF o hlKea 5 ¢) Ll SaST by
sl Glpl Olgis 4 b & (egian (en (ol Suing}
R e !
Jie plys 4 (VY7 Ol 5 Spongly) wles
S sl o Glgmisly 5lasm way &l 1) glodusey
i)l ldelos 5 4 aile YL asye SE ol
SauS ol gl (rfcalie QB gl olbxl
Syle d (YoVYF (o, Som o 7, SLo) a8 ooliiw] s
S WS kol bl sghas Gher K
wiyp S Sbo)le 1B djloe by 1y bl
L)"“’") g}")‘l"’ .AuLoJ odliiw] Ao J> dl)) .}9> );YL
51 oalal solaie & OL{Ml.} dl).g T VRIS blw
o) sl oo Jlomns 55530 (gblie 3l (gio0 0 5 (558
A Gbo)lhe p (Eguan Jhga Slgw a3 ol
Obgmdils > Alie Jo ©loe 9 (539000 S g (ot
(S g Logyy ¥ oYY TesSugd o oSil) ol ISl
oS 8,5 13,5 1) b ol lsee cpmlol ol 2 (YYD
2 AL Sy SE Gbo)le n (Sgas (g Sl
S sl « Lol Slogde 4 .)l38 o 3l Lozl

1 Van den Berg & Plessis
2 Delcker

3 Stancu & Dutescu

4 Fosnacht

5 Bergdahl

6 Avci & Ergun

7 Tugtekin & Koc

8 Behavioral Engagement
9 Lai & Hwang



e S5 gl lee Cosdl jd Souan ign dlgw (IS Cped i duw 0y 1

256 S el Gllas pbosl 4 5l ilises slaojos
2 a5 (B S loe 2 (S5iae Ghen g
Ohan g o) Jlai gillae .l odly Lyioljal 1y b ezeil
g o dlaly Sy Gua b o iagy pbl 55 (Y- VY)
Oleye sl SV asye S8 S )loe 5 (Sguae Sig2
Oh9x & yudn drg jshie 4 )il 5 Gliie 4
S )loe 35 digh 4 85 Ll (gian bgn Slgw
Ol b e oo sl s o it 1) SV g ye S&5
ey 8 Clllhe (hRiagg b sb (b
Vb a0 S8 Gt los  (Sgimn Sgp Sy 50
135 U515 53 (YYD (S 5 Logyy ¥-VE o, Kan
sl sy 2 5 ol 30 Blod ol 5] gl Copmadg 5
256 Bhsoj 3 odimgly S99 (i 5l (Sl gy oI
PIL a5 S5 Gbo)ke p (Sgae i g
G s B b ol Gimgdy bl (nl il e
Vb agse SE ac)loe Coghl ) (Sgias Sigr Slgu
Sy 5,0 (ol (i (585 ko b ledregomiiily
Oygo b Old b 5 ool 4 plgl blies Jolss
S5 Sopgo 4 Ghagl (egrde Jho 9 035 (n9¥
A5 3 (V) 0jled
2 e Gjpo & egias hen dsw )
S35 o 3l VL adpe S5 S loe
2 oEghan Ghon dgw WU (5l (68
SS ke 1) YL e SE slac)le
XS e
2 oeghae Ghen Mg b hlies Jols LT
Sl ) VL e SE slbolke
XS e

3 Laupichler

o)l (oM ps g )by (N (L)l clac)lee
@y b bl lp 8w g LUlF 4 e 5
oliwd liwly 10363 slaosy] g LeolSays riliS STyl
) o)Ll 653k by JeoSS b (6pS0l Slaal 4
Ghgp WAEme o Sidnghy (YO sy 9 pi8)
S8 e Jats |y (gilme (6550 (slaliad dbn] (o giae
Ll ool clads nly a6 ajle o 0B 1) beisls
oo b dalyd cpl S 5l G o jlag Llien
3o phlEl 1 bl n ylSes 5 bL3)
s » e Sl (T llen 5 T sel)
OB B S e 329t 1) el (izmen (Sgias
1S ol 1 51 S50 yobo 4 S ol 2y 4 ], 055
sl sl s gl Jlsud byl 5l ekl b
(VoYY e 5 ) nled (5)Ken 005 L (Al
& e sgiae Ligr dge | gy bab
led a8 5530 sblje 5l Glgrdsly jiie (aino o
Oldlas glaaidl 5 olKinghy @l 4 colie L
35 PR o e 25 o)Ll il 4 ()5St &S (LS
L b g pelee Sjgo & 2 (Ssias (iss dgw &S
JolS 9 )18y 66550 6 5X0ke b g mafitins o & 900
25 Glalrogoniils 5YL 4550 S8 Solon 2 blian
(sgiae 9 dlgw) Jole (nl 41 dagi cnlple 2)1S o
Sl sl polate 4 lalaegrdils 3 o] dxgs g
L) dusy o0 a5 41 (590 5 oo o] SV 4550 SE5
5 Sllllas plogl L(YoYF (o) San 5 o) F-VF () San o
O ol (gilodtuz b S5 o0 dise) cpl 3 laiagdy
SV 4 o ) S o daaogs )3 (£ gian (g Slgw
ORIl sl (69,8 syl 9 I ) (lelmegoeitily
9 9 & ) OhASbes 5 Gl (egtan Shga dlgw
Oisd Slgu Auwsd sliwly 53 p5Y lalidl o adeliyy (gl
9 gy Lwly omed 53 23501y (lolaegeitily (ot
Egan Ghon @y plEdl 6l oo JRBI (Y1) oS

1 Frazier & Reynolds
2 Southworth



4 (Va—ba) VF-¥ ulw.ub ‘rvlb.))JLu LSJL’J P9 D)lmf: =] LJLW “.A.«J)J 9 p.«l:u ) @5))‘)“»].) 9 d)sl.d dolilad

iy 58

afye S 5lacs e

wFghan gk Alys

¥

Oliles Jaled

| 4

LEHL

UiBoh egde Jae o) UK

Casdy [AD o +/[AVA iy 4 (VoVY) oh)Ken 5 ol
hlKer g o) oykdy cp5 3 whie (© .ol ol
o tmog 3 o 2lsy 9 48l e 415 as Jols a5 (Y-YE
2355 326 5 oy g g9y 2 (VVF) oylSen
oty NN g slone gy LT L 50 ol bl
(VA e lSa 5 Solgn) lolian Joles daliius  (z -1o]
9 Mblise 455 VY g () g b)) adlhe 93 Jols oS
S oslazal b (Y40A) ol Ken g Sl Lawgs ol g,
ol bl 5 408 5 sy sib 5 ALEST lole LS
3 deliduy oyl 0,5 dwlxe /AN Flsg,S W L
Syge (LYY IVeYY) hlSan 5 o o ime}
5 035 al g gy Daome ] 2y 5 48,5 1,8 oslicl
ol ool vt /A Vb imgs 93y 3 ol oLl
5 Slga) YL a5 S& bo)le asliduwy (3
S5 ln ) dilhe 4w Jold 45 (YoVA o Kan
g ol alyy 5 8l a5 W) g (Cd 5 ool
Sele oo 51 oslil L (Y+0A) olSen 5 Silsa
oS STl T (bl 5 b g (o2 s 5 OS]
5 g sl imgh ) deliiwy opl 035 duule </AS
5 oolitol (YY) o g Silgm g (Y +TY) o)y
ool 0 206 g gy oo o Ll 5 (2
Oiogy 5> ol 350 doliduoyy ¥ ja p3 ladysS
Mels'5l) sl S gy 08 b ) odlital byl

92
35509y b g DS WS @bl pulul p p3l ingh
5 gk ol (VY OFRE  JgusS) el 005 plosl oS
o Pl 39y 9 039 (38 Limgh S an Ll
Silodie GFlel p (e (Staren g9 5l (ivog
el dnols (YA aito olod) Lbl o ()l le Y slas
Sy 5 0 plabegtil B Lol iag
AT ol 4 gl Jbeeylea il bS8
Sl oolatwl b diges pos oAbl o (550 AVD g yuwy VIAA)
S5 ages oy b &S S G 8 YVY (8550 Jgio
il ad Qbasl (30 WYY 5y YY) gladb Bolas
25T % sl ¥ Gimgly ol )3 Sledbl (6915
Somas oo dlaw 3yl deliduy (@l bl .
3 (251) aidge oz ol a5 (VoYY ())So 5 Slg)
h9r 2bj)) Eguas Jhea I oalital (egian hga
Ol bl oo 45 WY g ((Egiae (hor B 5 (egtan
5 bk (V7) hles 5 Sy by dcliiny
23,5 100 o1 (0= 0/83) bl 5 als, 5 2 byl
5 JSMN dlex 51,00 clagimggy )3 )55 de dclidu
9 2lo) 9 oLl (VoY) lSen 5 (oo g (VYY) JgS
Sl g anlb lole Julow 3l odlizl b baoee o b
gy Wl el annS a0l g sy ElogS
5 (VYY) J5S 5 SN slasimgly ) )58 de doliiias y



e S5 gl lee Cosdl jd Souan ign dlgw (IS Cped i duw 0y Y

5 (ldle OWobe Joo gy owpm  (Sisen)
43,5 odlizel AmOS24 5 SPSS26 (sla 38l 5

J.Jm d‘)’. ool Py wl.bo )‘1 Ob,o.lo\ Sk

Sl 5,8 5 (KMO) diges o colis (901 o lole

Sl g8 9 KMO gl Y Jgar

il Cug,S (905 i S puiio
- O g
th )5&“ & S
KMO AR
&hlxe 1]
Son o
Jeed  ABVYE WAy O
Eyuan
N RS WYY/ < WY L CUNP N SN g1
eeey VOYY/AY Ay blen Jelss
Sbole
R Y /YN LY ¢ Ay S
AL

352 ceslio ecsylol g0l 93 1 (338 Jpix 4 425,

N5 KMO L ey a ]y Jble Jdog (ol ool
g cpl 50 elitwl 590 doluiuwy ¥ 51 K 2 (gl < /Y
g i (P < efeven) el 9ol g slobias

sl

Bl e sodly Judou g 450 gl Cuewd ol jo
S8l 9 G slao)lel ¥ oojled Jyio 35
a3 oo Ui 1) JimgR sl site

S 5l Slons gaids ) (B = piiilye Mol b ) = qallee
g Aolidinyy 53 g8 ¥ oS caliioy ¥ jo glacysS
oS Cusl 0 ()11 0 05 pogSan g0 4y (Eghuan Sign
ohsp 3l BT dlhe aw Sl (S 4 bgpe plS e
Ser W 5 (egas hea | edlil ¢ egian
lodalidas  glgime 2lg) ()2 sl 208l(oo (£ guan
dolidun o 4y by yo ylanastio g dslel 51,0 Ve ol las
g olw g zlly cas e 9 (39 9905 (e oyt
Ol bl 2 9 13,5 €L 3 gy jo dolidisy )3 455 12
(CVI) e 5y padls 5 (CVR) lgie (g s
6l ool cawd 4y polie a5 A dpwline delidiny ol
2 9de VA g /8 il gYL Cwi g a laaysS 5l Sy
09 o3l g gdly chadye 35 5 (9 $)928 olel ]
il (oloy i ol dslidp ¥ e 0 baS ol
el Loy pSilie slims 5 3lisl b 55 ndalis
5 Jagd 0geil 5 15Ser 25y o sl (AVE) ond
) 10 205 5 oy 1Sy 2oy a slp TSV
F oY oploss Jolis o o) ol a8 (YoVY o8 5 S
b 5 dsliiinys oLl .l osd &) laaidly Cuoud 4
1 g (CR) (oS 5 2kl 5 Elig)S sl 5l onlizal
bl g ol osd 1) ¥ Bl Joao o] s &S
lbyito clbailie dan (cly ¢losyS LWl Jads ]
2o Cpizman Aibe JoB JB 5 /Y I 5VL iagh
I VL gy lajesie (oleS sly (S 5 2bL
clig)s Wl polie 4 a9 b cplplo el oads o)) 5
22,5 o0 b Limg3y sl (Ll (oS 5 2Lk
el slo g, S i3y slaodls il 5 42328 (sl
blizal Ll g (3ylsbl Blosl 5 0 Sike) oy

o Sbpiie (SSTy 5 635 e slao ol Y Jgaa

e 2 1, ,. . ,
‘ ‘ e oo aslgo ¥
laitisl Blyodl a5 laliw] Blyullade S
-Iv¥ -/¥a -IvY - o8 DAY \7AR Sigr AT yigh dlgw
-Ivy -[5- -[of -1y - /64 Y/AA Uogn 5 el
e

3 Choi, Jang & Kim

1 Average Variance Extracted
2 Fornell & Larcker



Y
i AN
AR -Jos
-/¥0 — /08
- I¥¥ -[50
o IYY /¥
-IxY oIy
NAtd +IYA
I¥Y —-/00
</¥N AN
.[5Y <A
- IvY <IAY

A

AR

100

/5.
<IY0
-y
A

.JE-
e
I
-ra

—IA¥

-I¥Y

— /Y-

— 1A%
—-/¥f
—- Iy
—-[¥Y

—.Jav
—jay
Y
/50

-I5Y v/ey Disn bl

Egan
-I¥¥ v/ S B!

e
) Y/ay JS oSle
-fov vloy &Ly 505y
-IAY \ila) 3| 0¥ Jolws
Iy YIAY bl obbios
- YIVA JS oSle
<IAY v/os e > s, ks
- Ivs A7ARS okl a5 A yo S5
/AN YIA M SV
-Iv¥ YiEN K oSile

gk 5 pS0jlul sladre (Biln o)y gl el 53
T s ole clayl ol Jlas ¥ 51 oolizl |
gl pibly 5:ke 5 (CR) (5 5 (2bl Elsg)S

o) ysie (0 ¥ bHlad Jodo bt @ avgi b
Mde g o)lulil gld 4 (Mg Cond lade Jingh
DB Y BY) ol g ojlubinl gllad & (SaniS Cus
2 0dd zile glajste alS CaS o o plpls @)l
Al oyl g Jloy @i ghls Limgd nl

b ol Julos )3 iy (S5l Jao slazal)y Y Jg

W lade T u’"’}‘ L T «s"’t"’)‘i °)l°~13 Bailze iio
$ ol alze §,olxe g g
ofeee -1\ )
-Ivo ofeeey Nai ofeeey oI5+ A Sguan hen il 5]
ofeee -Is8 ¥
ofeee Nias \
-Ivs ofeee .15 ofeeen -ISA A Eouas e il elitul
ofeeey <150 ¥ D9e dlgw
ofeee -\ ) Syuas
- IVA ofeee N ofeee -ISA A Egkae Logn o))l
ofeee .15 ¥
o[y < JoA \
AR o[y el ey -2 Al Eomas Gign G
ofeeen -Is8 ¥
(AVE) (21,50l uiljly (nibe  (CR) (o5 5 2Lk
i -Iva #
oy oo S e e \ L) Sblian Lol
ofeeey Iy Y ’ )




e S5 gl lee Cosdl jd Eouan ign dlgw (IS Cped i duw 0y Y3

ofeeey < IV0 Y
ofeeny N2 ¥
ofeeny -5 )
feey A s
ofeey /v )
ofeey A Y
-Iva ofeney -V ofeney 5N ¥ <)o
ofeeny -V ¥
ofeeny -/5¥ )
(AVE) (2 50l (il lg (ke (CR) (o5 5 2Lb
150 /A F
ofeee /el \
-Ivs ofeeey -[5¥ e 7 ! alis
ofeeny Nas Y
feeey NN ¥
ey N \ .
< VY feeny N e ha Y woolasl S )S\:Yi AJ):LV
ofeeey N ¥ o
feeey A ¥
ofeeny /AN \
<A ofeeey -IYA ey -V Y BN
ey < JAY s
(AVE) (21560l (ol fy oslee (CR) o 5 bl
el o[- F
(AVE) (CR) Wi lade  foeed /54 \
. s v ofeeey I50 Y )5 ddlge &y (505
ofeey .5y ¥

W jlxe plod (gl 0ads o jo0lde cgaommo 10 (VAAY (S,
GxSoilsl sla e (b3l g atsly Budes o yluibil b
oly oSbe 5 (CR) (S5 bl ligyS Wl
MLL;O u9ua.n 4> 50 (AVE) 0 Cb?u.w‘

sxSeilul e 1Sy (Dlg) (orn selate 4
2 ol @l & 2 edlazal S 5 B8 Jlns 51 g,
O DYWL g P PRES

A1 ele gl F B)leds Jodo ol 4 avgi b

2 sloaS & casl o] Sl g 0392 /5 I 5V oS
W)y 4 p3Y €D 5l aid g0 83l (6,80l gl 05l
S5 bl g ElgyS Wl coyo plie (piman
Jod b oLL saadlis o wdb e YL (+/YH)
Sl (YT 05 5 Silo s52) 2l oo il sl it
ol glypal wibly (:Ske Sl LRen 2ls) (o)
y23lis &S (VoYY (oS 5 Sl g52) 15 o3lizsl (AVE)
a9 odg [0+ (Vb Shagh (slayito dam (ol
9 Jiygh) 3250 20l Limgly slayte slSen 2y,



0 (VO-00) V+¥ (il ool (gl oy o)losd ooty JUo a5 g walsd 53 (29 RIS 5 (5)5Ld dolilad
1515 ls) b)) @l & Jgae
3 Y Al ) B yuiio
A (Eguan g g
+/¥a <[o- &y (55
+ [N+ <[5A .oy Oblian Lol
IAY - fvo A Y 4 555 oo

Ol b (g @l D Bjlod o oV 5jlad S
Joodlimel b hagh erde Jie ogeil 5 Lhagh
wad o i 1y gyt le GYolee (gilw Jso

¥ 2GR AVE )io ¥ 5)led Joio li 4 4295 L
Sy ol g sl o (Siasad ol pd I Jabg3y yuie
ol 1) cwlie I Slg (2lgy &S Wb oy (gl

(VAAY S)Y 5 J3y98) w3

@ s suf 0
E ®
s g ) A 51 48 44
5 X ®
67
@ P sia b ) eslii .64 46 49
63 70 L~
. 5 N 81
@ U Saa QoA i) 62 65
a& . @
S sas g (BIA)
. )
& s
59 67
[ ] o= ]

Giagh ol Jae =Y JSw

(0img3 5HU5Lo Jdo 5 palitnoyé 5 waions Sl Culp3) Singls sladed 3 (pgail ulis 0 Joo

; 2 ; Bl A oL .
bz R sl " . ORR9R (S BAns 3
(Sig) (C.R) i B -
ofeee iAig VIAY s el (HI) 5V 4550 S8 Gbo)loe p (gian (ogn Slgw il
feey SIm o 2 6)kEy (63550 650le b (S gian g dlgw b
(H2) YL 450 S8 oo
[+ Py IV JJE. o 2 Ohlion Jolss (6, 82le b o gime Shgn g )fL'

(H3) YL 450 S8 g oo




e S5 gl lee Cosdl jd Eouan ign dlgw (IS Cped i duw 0y A

<100 o5 53,5 PCFI

-l e 3l 5SS PNFI

Lg‘.muab‘.w )plb;o P4 b)‘.g..;'} LJ9J‘> CJL“’ & ‘L>9’ b
.(\M’ YV Lo b 5 iy i

R § (5 5 4o
9 SS) pYL asye SE slac)lpe Couonl 4 g b
S VN ) g (60 VN (Sl VY (e
GBS g (LYY (Ghlen g g VY Sen
il 2 (Sgnan Ligh Epdse 4 Cumd a255 (19389
Qg g gl AFY (e g Sl k) x50k
5 AIgll) olgmtily )3 (egias Sign dlgw o (Y-VF
Obgd dlgw yo balgy S35 (VXY guul ¥-YF (o Ko
Sl (lgoeitily YL a0 S ol )los 9 (gt
Ban byl iag (VY0 (ohlSen 5 logy) Mbie
P SOl Cogli )3 (Sguas (gn dlgw A (s
5 )8y 65 ©Xlee b plodrageedily YL 45
a9 Jgl 48 (qw)p @l b plonl hlien ol
g o e b ogiae Bgn dlgw S s
Oledrogomiily SYL asye S So)lee p (g blse
lSad g Logy adlls gl o ol b Lslyan 5l
9 Cuto dlaly (Egtae (hgn dlgw S (Ui j (V+V0)
S8 bOlhe (ot S5 SO)ke b (g)bline
5 Y ol sl alies o Ojlhe 5 o306
@ (Syuae g dlgw oS LBl g (VYY) of)Sen
S albdine] ) G el g 3Ses (295 JB b
Job & By e daue |y Lyl odld Bres Juloo 4 Lo
it dlayly 48 oly L 58 (YY) ey o ozt el
O)lee 9 sgan hor Syl il edlil > ©)les oy
OIFe pil il BBl (e 53 3,1 3525 dlis o
4 Wl o Eguae oon dlaw a5 3505 0 )Ll 4SS oyl 4y
Giliseo Jolge oy blite clbls,| jaseds ) ol gl
5 SBMS sla Jooly duwes 4y oo Aol yd g 0dge0 S

2 Bozic & Poola

oxd )bl (sbayje (295 9 398 Jde 4 4295 L

g Jae > (Fme)Sy Sl cop) SmsS)
Sl 1 (o han g dgu pedtuna 535 oS 23>
Mlise 5 Cuto g </EY L ply YL adpe Si
b (P=0.0001 <0.05 , C.R=7.83 >1.96)
Gl Sl g 0392 <155 ply 35 o R? (s i
Wiye S b)) dtanly pite (uibyly 2uo)d ¥F oS

R Epan Jigp dlgw pdiwed Ol @ls .l
AU &S e pls VL adpe S5 glao)le
Wiy SE Glhe g (Eguas (oo g mailuns o
Sy xS gl dasly a4 YL
oblies Jebs 5 (P=0.0001 <0.05, B=-/v¥)
s b 15k e loliee (P=0.0001 <0.05, B=-/$-)
ol i) 0 & S3legloSss b teliig el 4
oS b Jgol 4 e g5 b (piomen g sl 0435 o3litl Jre
a5k 4 )li3le Yol (giloJse )3 6 50ke con
Ao om0 Jbe ol & 3908 blal (e IS
Salee p (Eoian Gogn dlgw mrilnsyl g aine
6 Seluo 11 sl 0k o35 oline 5L 45y S5
oblien Jolsi 5 (5313 (515, lapiio 9 3)> 3529
2 Eshan Ghe dlsw 56 0 S (2ole S )
99> sladns ) g Wbl oo JYL adye SE (glac )l
b (sgiae ogp dlpw &Gl e lg pow
SbOlke p pblion Jolsi 5 (6588 (656550 5l
Wb 3 ) pelite e g Cute pSU SVL 4Sye SE
20,5 0

odd LI F o)l Joa 5> Jdo (B3l (bl @l
L]

gk Jae (iln laasls 1 Jgae

Cowddy Hlude

Colle s o9l gl

ol

Y/ov 0l &S CMIN/DF
R oh Sl pSess RMSEA
LT el 5SS CFI
/¥ Al 535 TLI

1Yao & Wang



5 ey ehix glo)lSaly Wy 3 1) g9 5 LBl gl
casl o 31 (Sl 35 liios wles o)k Alns S 53 50
h OET Olgdily 4y (sian Gign ol Ghjgel &S
T ) M (S e o Jluws 4 B 05l oo 38
3 5553 4 sgimn hgn G (V-TY oS
A s yelaie 4y Sl oo oS Col o glumne o dlgus
3y90 PV 4y S GO)lks 2 (Soan shgn Slgw
o 5 9 Bllas gl bl (ot 3 2,5 3 s05
51 oolatul day oy Jbliae g bl Siuen S (VYY)
Ol 1) pVL adye SE lo)lee 5 (Ssian Ghon
5 o 56 pogad )3 pSle imghy &8l | &S umd e
YL A5 pe S5 GO )le 2 (£ ghan (g dlgw Dolias
L 4 ol |y e (Sten (pl Adl(oo guneal
Egan pheh & bl &gy o (Kuly 9 4 5l
a8 0l s gt (6 p50L slacyled 5 IS sl 4
g o oy (BLS (B (Ll 4 oo Al e
9 9) 25 9 )j'\ﬂe Ay SE sbo)lke (hyan &l
Oigp B w4 rg (Jls ol b (VY e
635 ol 51 ol g Y ptuns ccamlio 83litl 5 e iumo
sl g (ggine Sl (IS ClanMo (35 Hlai o L
slacdld 5 QIS pbal ) g Culgins 5 JiE
(= ghan g (63l edlitul e 556 Ll e )5S de
o Bl g 03505 25 1) VL 450 S slac o
S b Caz hmidh Gl 2 Slacwo B aly s
S o Jlo g 4o wile Jhlise (LS Gl B 5
5 8 VXY TogSoSl) wles s alte o 5 (o0l
plodl by (VoYY (o) Ken g dlgl] ¥ oVF ()]
S ox, 80l slaolEus o yinS o 1,81y slaosy] sy
Slgd) Az daue |y gomiily CdMS waliseo (gladis
dalllas ol o gumenl o ulwl cpl o (VYY1 o
& olgin Vsl |y ol il 5 (VYY) olSen 5
s ol gy (6 olal Aol (Simyh g eloinl il
oKl lodrogmriily (59 oyl Limgy oS bl 1ol
g Conl o el g)lise 5 Sl il (bSin )3
WL g 5I935 5ieS 3blie jl B lodregoritils oyl
a4 olgls Jb s ool slacoles 4 ] oty 5 (50,8

3 Igbokwe

2 ogde (VY0 (lSan g Log ) 33,5 (Ul Lasgs i3
gy 030> SloolSyly 4 & e ghias Jign Slaptuge ¢
x5l e Wllioe jeome (hbo sl
s (5350 Glacumbse & i |y (g 5lgy 9 ol
Egan (o (Jio (g 4 aind oo &) bl 4
68 s Llly o lbSw b ) (6,50L cly oo Silgs 0
Cygo slAeS & (g5l pased Cplaed Bobed bl
Cflas riils 1o s e b1y 5zee s & o 3,5 oo
3l gla sUle b S’ o ylols 1) gomdily aslly camd 0
b gmoman (Vo VT (olylSen 5 ,Shd) and (23S ) 395
Pgn sladaly S sl Sloyjgy 4 g (S 4 42y
liseo glaasws 1) ba,lee Ll b gziily o s gins
piae (alog luw iz IS Jiille g 0313 rebas 33l
S5 el lge o g alinss o e0linl S5 5| ooliza
Foa o g Ltalew sl ) ohgdds g Cunl SV ape
e (VI o lSen 5 Mate) 028 o Al 4y filue
3V oslizl ds 53 0318 S gas Lisb dlgw il 4 Cul
25530 sblie Jl plopndily aivo e 4 (Sgian Shoo
riman y3lo ingss &l (s Aebl 3 S o Ko
bil Pl (egian (hen g dlul (B @ Gl
i 3 g (euae Ghgn jl oalitul (sgias e
Fsas g )l & bl el dag (sgtan
ladali (o201 (2] 9 Jolod g 325 bl (Ul 4
Lol lssion 1y i) o)l o)Ll (e gimn ign s
oS SV 4y Sis Gaclie ) s o
Ogp graslyy Jlb 2l b (YA (e 5 SSlsa)
6ygld 5l Jaite odlatal Sl 55 plgmdily «(eguas
Wilgs oo & Wb oo it il S5 4 g g e
b (egiae phgn sl slacodgine 5 wgf LIS
P a5 50 S5 ot loe bidds 3,505, el S (b))
claanl s ey 1) Ll aSh wmd e il 1) Ll
sl o g SeodlST sladive; 13 &5 (glodzy (6 S s
(VY ) g o) 08 o 03lo] s wimlgs anlge L
L Wl e ogian Shgn (sloylil il oslisal ]y 0gMe
GBS ela ol 5 b, 5 e cledbl o il 21
Gy 5 slmony] o S8 Ltsuplel] ozl & 45l

1 Muthmainnah
2 Robert



e S5 gl lee Cosdl jd Eouan ign dlgw (IS Cped i duw 0y W

3 Silya) sl e3303 alys | gy (6,56 5 LS
ol ol ingy &b L luln (A ool iSen
2 s ghan ben dlsw Cuto (IS b lallas 3
G sl g il o Bl g guen ()18 55
Gy (605 Jblime 5 cuzo byl 5l 56,5 Glalllas
lsl 2 68 lai o Salass VL 550 S5 (Sl g |
(VoVF) o )SKar 5 o 23)5 0 o)Ll laaidly 5 gl ol &
SrS) 3 (Souan (hen dlgw &5 Ndpy ol cpl &
B2 el 2,18 o e 13T bl (e 3 ()3,
2 Esan ben g 136 5l s oo & 55 Slalllas
s Jlia olye o 455 e Calen (518, (65
o hisel il SleMb] Slgus a8 Wlosls oLt L&
Sen 5 SIS ) 88 e ) 3k > 655

a8 Slgmiily cdS wb (g)lB) 5350 p (Souas
Joslaal (gl K)laye 5 6 VL (sgiae Gisn Slgw
9 35 x5k sbedld pbal 3 (equas e
s 18] 5 (55901055 yslaio & (659l ol 5l s pSe e
8550 5 a5 lusl (iugd (e 3 Slas
20xiip> o (VoX0 (o )San 5 By90umy00) 35515 (6 yter
ol 2 egian Gagn 3l gl Bolitl 5 (6,518 i
9 Thgn VoYY (e 5 7 ) )18 e o b L,
2 e 6ol (655 hup d g (VYT ¢ Ken
xSl ol ) b oS lie o Saty 5 L5
Slga ¥+ ¥ ()lSed g 350)0,8) NS jl )b 9 S5
o3lizal &5 lymtils plBl S g oo (Y-YY ¢S g
Pl g xSl aw B Gl (egan Sigr ]l
S8y 65 (=9 By » 28 (b el
o9 Slgw wd olo 4l 4 colis 35 e g
clhedld o cS il 5 (siebgs Sl egias
S Ojle 4L sghas (el elitul b 6500
OlXings wpMe 4 w3 o Gl ) )18y 635,
Ohsr ¢ (e BAD (il sl (650l L
@ slolly 5 kil L) lacld (egine
@ a2y by Gy gl g a3 oo Bubal (S0
Slg o (g5l byl oyl A5 o palaid 05,80l b iy

3 Hoya

a1y oo S piy g Cudge 1381 5 i1l ol oSty
gt lall g g (el b oS o]y kS (oo
5 1yl Gan pla  olawd gly (o0 550N s .
9 madlie > (b 5S> g (Bl W L WS o (aw
Chply 5 Culdge & (55O ly obigel Sl
61 L o3 oy @l &8 by Cosd Jlaidyg0 s
Eghan G & A stuepd g 2>l Gl (Suly g
5 loizl Gl 4 dagi b ggerme 0 )N Jlgsen
S8 g BW agh ()lol dnelr (Simy
Oledrogomiild pl 50 oud aigdled Hld,) g dygy S 4 B
Job & B0 OV e S| (265 g Cunl 0dd S
Cusl IS bl g 2l Lsdgs (Bly (M 5 gy
Olebaagomtily ,3 1) ol oo 5l )b 398 Sitmgsy oS
Jein! Gl o cud i cpl ds Gl 03505 sdalie ying>
GlsS 4 ol imgh diged (lelregordily oS sl
Og.l).gtq 9 .\.ulo.’un ool u~°9> dﬁf)lg. L;Lm&.,,]l:é
S8 Sylhs g Eomas Lben dlow cute il Yl
8L b conti ol (gunenls g pol> imgl 55 YL 455
S8y 9 o85)) Pl 4 plgiee Ty (VVF) oyl o o
oigky sl] dnly (Simp g (eloxl il ) b
Sz s g5 du] , Blie 315 G ol
@ bl omed > 5Sle Slagh 90 glel anle
LYo 4 eouae Hosn calive OV game 5 (sladsly
obj Oy pie b oyl 4 baye Jluw b)) cilises
3 (g (soran Ui lasly (ol ) ()b
‘)> .J..wl; 0.394 )lf)u‘l) CJLJ LT’WL Ui‘ 2 Cawl u&o.a
s B3l ol Kon 355 lacydgazes oyl Liany 45
Sl G (S p3l i pgd 408 o gl

Gb | g e Oygo 4 (Sgias Sigb dlgw oS
PV ape S8 lat)les p 38 1By 63550 Cugd
Sdiine e ) (g ylolins g cuto yib lalregortils
5 bowyd byl b cledbl gyols glacsd iy
P OBl (S Gl e gpddlas]
Sy (gn dsej «(S)lie g paligd S0k

1 Bewersdorff
2Li



Jolsi (ol (A p (e gl (g &8l 1SS
B Slhe g (Souae Ghgn dgw Al > hlies
Slgus wadlie (So05 4 Colie b a8 o colos YL 4y
2 olge s Chlebl Jloms dlgw 5 (e5iae Sign
At phlion Jolss (£ gtan (bon g 56 (s
63390 & Jlzwd dlaw (Yo +F) o jlo Hlas gollao by 41,8
51 clin 8Lzl (gl 33 Ul g 5,55 ST s
s yimd  plolid jslae & Jlswy bl 4 byl
L il o g Jlod glis (b)) 5 plésl co e
Sl 98de d)lga ol Sdmgly Hlai 4 a5 )l o)Ll
dsb 0 Gl wuden b ol gl 1) lgoeiily
ORI 4 4> g 0dged Jeome g (3 s xSl AR)S
9 omn) 25 prie gbemiil ple  pblies Jols
(V%) Cgadyr 9 05 Liwly o 53 (Y22 oo
s (2954095 Anld Sy Joled g byl a8 Kadie
b oLl cwl alale slanl 5Sles S sk,
bl ol Cope g £9p8 sl p3Y (b3l slac e
b Ygie (bl cboke ales sl asls
W Obls)l 3 O)lee pulas Jolss )3 (plul S loe
g Cudby Copde g ply C8byd g Mg (WM
Wle 3Sles p Syete (bl GO)lke opimen
VA5 Copla g by SVl sy g Syl
bde 4 o (VooF audyp g (0)5) d9e5 o)l
b oea Sl cpg lag)sls I edliul ol Sings
bl sl syl b o 5 SleMb] glio 03,5 pal3
a3l (b)) slac)len 9 Ul oSS 5 con (6l
ared & (YOA (Sen 5 7058 ,95) amdee al38]
Alg o0 55 (Sghae hgn dlgw LIy bl Jlgte
353 SleMbl 5 s 83550 <555kl 650 L
b ol el syt M) e s 1 5 o3l il
@35 )y p 65k lacdld (b phlies
> 4 egiae Sisn dlgw Sl gl wgMe
St oiyls (sysid ol 5 &S oy LalST g cslis
Egan phen b lad e Clegdge 3)90 )3 45 )15 (g
dxej 2 9 xSk g Ghjel B3 0 ol sleap)ls

4 New media Literacy
5 Greene and Burleson
6 Turgut

Ll s ) )8y x50 ey HB b 4
boetils (5)l3595 p Tl (VVY (Ko 5 90)
3 ity (gioo e 2 Wlgipe (Smas Sign dss |
S8 GLBs)UB) (61550 Cugl i) 9 )95 de (Sblje
2B (655> Baitne e 3 (ggw | led
S 5E QB85 YL adpe S8 Sl )lee Cogls
WSe 5 " plols = gy oY+ ()San 5 S ) ol
5 Sl 3 (VYY) oSat 5 Solgn alllas gl (Y-
&) g & e o IS &Sl
P Obemil x5 & pl 4 jpe - il
YL aspe S5 Gladlee wade Gl ) 650k
WhRiagh onl sl Bl lei o o |y ligomdilhd
Sly @Sl clacdld n bedily ()5 55
sl 6y9p8 PV A5 KB SO lke drwgs S5 20
h SV a5ye SE ke » 518y x5 58b
2 )l 63550 pite & bgye s> 4 (g e
b (gl 3 g Wt SleMbl (goreinn § (5N
IS5 plos slil, )3 leStb] cpl mlajle 5 Jaboo g
Cpo30) b s Haisyge (6353L (slacyllad 5 SeodlST
6555 S o drwgs gl b 4 (YA o))
5 5l) ol dbo CBW 5 (o2l S el Jo s
(YT o) San
Py ) (guyp I Jolbs saail ulel
3 obler Jolsi «6)lB) 65>y egde ik
4o S8 S )l g (Souae (ogn dlgw dal Mg o
OLSan 57y Lsly e 5> iled (5)820le |y 5L
csite Sl 31T Lz Slgus &S Wk y ds oyl 4 (Y4 VF)
Wlas Sy gl )l Gl G 5> Ghlion Jolss
5 Cuto o 4 T g (gl Dlgus amd o (LS 35 S0
35 o 536 lgedihy (L)l sl )ee 2 (g loline
B saadl 0 Bk (VY SeS 5 (S5 5)
Sl e Ghlien Jolss oo 136 Sl 55 Sldllae
9 P VT SS) Adlioe plgreiils 3 YL a5 ye SE
g Slga (VY (o )Ken g o «dIVeYY (o) Ka
S 5 L8 Sl b ol ggemme (YIA () Kon

1 Rus-Casas
2 Prior
3 Digital Literacy



e S5 gl lee Cosdl jd Eouan ign dlgw (IS Cped i duw 0y Ve

Sl 1 & (egan (hon dinej > @l g Cenid
OpSsop) ) (Fohan hep dlgw ddpiy U Slorde
@ 3lg e (2loy9d iz 298 1S p Glodregriils ol
Slabrogrtily Ll o 53 sgles g syl 2l by
ol o)l 5 ol 5 (ogimo [oom (558 b il
2lp o g o390 S8 Ll > g (Jwazs 8je 5
o sl 1) 69l ol sblje I saiee e 5 03kl gl
Szl 5 pasby o alp lolaagzeils
b sloygd omiz (2 3le (sl Al oo (LSUn )3 ol
g Aigej )3 0diS|yy 5 3o saoliS (g6l Sludy
oszxen bl Ay g hyeln (Sguas
g plesl polaie 4 lalaagondily (> daby (6,S55k
0gMe 4338 )18 e bl o 5 ] )3 (e giuan Sim
sl o Kol g gilbly 23,5 e Sloiiy
5 wlol slp (ogtian Ghgn bjsel dej 3 (polatd]
9 4B 350 (5ygld 5 Cladod psle lig )0 gl
@ el 9o 3 30 i bl 35 )15 (o)
o bjgel ol Can CuaSl g pine (20 s
Oloj 2 > Slgzedils g bl (g s Bl o L 390
U P8l g (65 manc g 03905 o]y ) lasbjgel el
pLsl comizmed AdS CukS g Ce g |y Lly gl
Eghan (hga dlgw dlul g porde disej )3yl Clidos
3 Sl dawgs 4 Klg o0 6 253L 5 (g0l B9
5] (gl (olin 595 o8 Wled SeS e cul > Simoy
A8l oo dinej ol )3 5988 Ghgerdils 5 bl Lol edaw

Ololrogrily 4y dgumme ol Gimgly (5)le] dul

S 28l s)lisu g Jlre)oe il lSin b oIl
3098 abrogzeitsls JS & @lts (6 pdypress 15500
1y 58 slmolftils o lsmetils b cilies (ola il
20,5 o Sty 5y opl bl danlge Codgize L
bl el )3 1)yl Simoh mlt (g Clados
Ol 5503 Cudgaome w3 )18 cw)p 3)90 a9 glite
slaodly sl 5 ol o5 35S & Liagk
Pl &5 33,5 o by dsliduoyy Il b (o8)55595
Wlops $3Bly 9 pegad il 2 A clapiagk

355 b MSan 5 hlian b Lo luass eyl
@SS G Cul (o &5 IS SIS o
55 by 45 sSilen w3 o il |y bken obs
Py ded ) (qwyp jl ol sl Blas b o)Ll
585 So oo 255 g 43 hlion Jolos 3l (g,
oBan Gly 3 amdiee Ghygn 1y Glgzmdily YL 45y
ooy P WS (e Jols 395 phlien b glgndils oS
o Db oo Br9ut5 Al g L35 o )13 gtie (ol
fin ol S g LT 5l g olo |y 36 (slmoss] 5 1S5
mdee )l 1y Sigmes (GBS B30 3k (oloie]
o g SleMbl (oS 5 eoalinl oo aile ol o
aye S Slacle @S Gl o BB Uies
WHSer 5 9l) wleioe Cushi |y Lgy00 sl & VL
b olo St 35 (VIA) oKen 5 Slgn (Y-Y¥
b B0,k 0g)S slael b )5 Jols g con g (blion
gl ooliml S5 g wlei e igliad 5 b)) 55 )
P L S8 &S (2 (iomen An3 o0 ()90
9 S Wl WS (e )len xSk slacdls
b Blao (slyy Uooly 21,1 g oo pols) 5 oMo s
Wl cpl g 638 000k SISl g Bgdi oo e o2
Slgn) am3 oo ial3al 1y U dlis o oUlg5 9 cudMs
s b lgmiily ) Kam g LY VA o Kan
P oM SR Gl e eyl sl b
S L) lks dag g (IS Bros (B985 (lailgS
G9Y g Sigz) wleie wald plgmiily SVL s
oS olKim 33 (VYY) oS 5 o) a5 gillas (Y-OY
b b job 4 (550L slacled plxil (4l (bl
Jlial b il oo (6580 9 23S 00 51,8 0 b )K0sS
295 CdM g Altue o (2l SE glacsloen (5 i
WS g dgma |y ol o)y 9 8,5 0 ) ],
g eyl Simgh @l Glue p &Sl & 2 b
Cige & & g il Ojgpo & &) (Solas (e
2 (oblien Jolss 5 (6318 (36550 Gl | albione o
O Globregoriily YL adye SE Go)lpe drwg
2l Oleleegoiily (eotae (hgn dlgw ) W o)l
Ol 8 oStily (Vg 5 () HSolis 4295 390y
590l slooy93 33,5 o Sl Lisly cl 1> 0,5 )13

1 Cheung and Lau



42315 Jlo als w3585 dllie oyl

Bl o)1

Bl (2)l5 495 186 ol dlie (B dtn g )
b G0 5 ) (sl pis g 5 Wb dlie ol ol 039y
Gl odils Ol >

References

Abdollahi, A., & Taheri, A. (2019). Structural
equation modeling using AMOS software.
Tehran: Academic Jihad Organization of
Tehran. [In Persian]

Asio, J. M. R. (2024). Al literacy, self-efficacy,
and self-competence among college students:
variances and interrelationships among
variables. MOJES: Malaysian Online Journal
of Educational Sciences, 12(3), 44-60.
https://doi.org/10.22452/aldad.

Avcy, U., & Ergiin, E. (2022). Online students’
LMS activities and their effect on engagement,

information literacy and academic
performance. Interactive Learning
Environments, 30(1), 71-84.

https://doi.org/10.1080/10494820.2019.16360
88

Ayanwale, M. A., Adelana, O. P., Molefi, R. R,
Adeeko, O., & Ishola, A. M. (2024).
Examining artificial intelligence literacy
among pre-service teachers for future
classrooms. Computers and Education Open,
6, 100179.
https://doi.org/10.1016/j.cac0.2024.100179

Bajaj, R., & Sharma, V. (2018). Smart education
with artificial intelligence based determination
of learning styles. Procedia Computer Science,
132, 834-842.
https://doi.org/10.1016/j.procs.2018.05.095

Bergdahl, N., Nouri, J.,, & Fors, U. (2020).
Disengagement, engagement and digital skills
in technology-enhanced learning. Education
and Information Technologies, 25(2), 957—
983. https://doi.org/10.1007/s10639-019-
09998-w

E9o90 Ao 53 (lodrogoniily Bres olBayd o ST
235 )18 oal > e Jlaide Sl e SimgR
SN Ol

OFlg8 ads dlie ans g Lhagh ool Gl Gl o
Coley hmgh b badye (gladys s3] Jaol g (698

Ll ol

Sl ol
Bewersdorff, A., Hornberger, M., Nerdel, C., &
Schiff, D. S. (2025). Al advocates and cautious
critics: How Al attitudes, Al interest, use of
Al, and Al literacy build university students'
Al self-efficacy. Computers and Education:
Artificial Intelligence, 8, 100340.
https://doi.org/10.1016/j.caeai.2024.100340

Celebi, C., Yilmaz, F., Demir, U., & Karakus, F.
(2023). Artificial intelligence literacy: An
adaptation study. Instructional Technology
and Lifelong Learning, 4(2), 291-306.
https://doi.org/10.52911/itall. 1401740

Cheung, P. C., & Lau, S. (2013). A tale of two
generations: Creativity growth and gender
differences over a period of education and
curriculum reforms. Creativity Research
Journal, 25(4), 463-471.
https://doi.org/10.1080/10400419.2013.84391
6

Choi, S., Jang, Y., & Kim, H. (2023). Influence
of pedagogical beliefs and perceived trust on
teachers’ acceptance of educational artificial
intelligence tools. International Journal of
Human—Computer Interaction, 39(4), 910-
922.
https://doi.org/10.1080/10447318.2022.20491
45

Christudason, A. (n.d.). What is peer
interaction/learning. Retrieved January 3,
2025, from What is Peer Interaction/Learning |
IGI Global Scientific Publishing

Collins, R. (2014). Skills for the 21st century:
Teaching higher-order thinking. Curriculum &
Leadership Journal, 12(14), 1-8.

Creswell, J. W. (2015). Research design:
Qualitative, quantitative, and mixed methods
approaches (Trans. H. Danaeifard & A.


https://doi.org/10.22452/aldad
https://doi.org/10.1080/10494820.2019.1636088
https://doi.org/10.1080/10494820.2019.1636088
https://doi.org/10.1016/j.caeo.2024.100179
https://doi.org/10.1016/j.procs.2018.05.095
https://doi.org/10.1007/s10639-019-09998-w
https://doi.org/10.1007/s10639-019-09998-w
https://doi.org/10.1016/j.caeai.2024.100340
https://doi.org/10.52911/itall.1401740
https://doi.org/10.1080/10400419.2013.843916
https://doi.org/10.1080/10400419.2013.843916
https://doi.org/10.1080/10447318.2022.2049145
https://doi.org/10.1080/10447318.2022.2049145

e S5 gl lee Cosdl jd Eouan ign dlgw (IS Cped i duw 0y vy

Salehi). Tehran: Mehraban-e Nashr Book
Institute. [In Persian]

Delcker, J., Heil, J., Ifenthaler, D., Seufert, S., &
Spirgi, L. (2024). First-year students Al-
competence as a predictor for intended and de
facto use of Al-tools for supporting learning
processes in higher education. International
Journal of Educational Technology in Higher
Education, 21(1), 18.
https://doi.org/10.1186/s41239-024-00452-7

Deranty, J. P., & Corbin, T. (2024). Artificial
intelligence and work: A critical review of
recent research from the social sciences. Al &
Society, 39(2), 675-691.
https://doi.org/10.1007/s00146-022-01496-x

Di, W., Danxia, X., & Chun, L. (2019). The
effects of learner factors on higher-order
thinking in the smart classroom environment.
Journal of Computers in Education, 6(4), 483-
498. https://doi.org/10.1007/s40692-019-
00146-4

Elfeky, A. I. M. (2019). The effect of personal
learning environments on participants’ higher
order thinking skills and satisfaction.
Innovations in Education and Teaching
International, 56(4), 505-516.
https://doi.org/10.1080/14703297.2018.15346
01

Fornell, C., & Larcker, D. F. (1981). Structural
equation models with unobservable variables
and measurement error: Algebra and statistics.
Journal of Marketing Research, 18(3), 382-
388. https://doi.org/10.2307/3150980

Fosnacht, K. (2020). Information literacy’s
influence on undergraduates’ learning and
development: Results from a large multi-
institutional study. College & Research
Libraries, 18(2), 272-287.
https://doi.org/10.5860/crl.81.2.272

Frazier, K., & Reynolds, E. (2012). Power up
your creative mind. Pieces of Learning.

Fredricks, J. A., Blumenfeld, P. C., & Paris, A.
H. (2004). School engagement: Potential of the
concept, state of the evidence. Review of
Educational  Research, 74(1), 59-109.
https://doi.org/10.3102/00346543074001059

Greene, J. O., & Burleson, B. R. (Eds.). (2003).
Handbook of communication and social
interaction skills. London: Routledge.

Guo, F., Yao, M., Wang, C., Yan, W., & Zong,
X. (2016). The effects of service learning on
student problem solving: The mediating role of
classroom  engagement.  Teaching  of
Psychology, 43(1), 16-21.
https://doi.org/10.1177/0098628315620064

Hajianouri, L., & Ramezani, A. (2024).
Examining the status of literacy, application,
and factors affecting the acceptance of
artificial intelligence among faculty members.
Higher Education Letter, 17(68), 106—131. [In
Persian] doi:10.22034/hel.2024.2036769.1985

Holmes, W., Bialik, M., & Fadel, C. (2023).
Artificial intelligence in education. Globethics
Publications, 621-653.
https://doi.org/10.58863/20.500.12424/42760
68

Hoya, F., Mah, D. K., Prilop, C. N., Jacobsen, L.
J., & Weber, K. E. (2024). Pre-service
teachers’ Al usage: The effects of perceived
usefulness, subjective norm, behavioral
intention, and self-efficacy.
https://doi.org/10.31219/0sf.i0/284gk
https://doi.org/10.1007/s11423-024-10434-1

Huang, J., Saleh, S., & Liu, Y. (2021). A review
on artificial intelligence in education.
Academic Journal of Interdisciplinary Studies,
10(3), 206-217. https://doi.org/10.36941/ajis-
2021-0077

Huang, Y. M., Silitonga, L. M., & Wu, T. T.
(2022). Applying a business simulation game
in a flipped classroom to enhance engagement,
learning achievement, and higher-order
thinking skills. Computers & Education, 183,
104494.
https://doi.org/10.1016/j.compedu.2022.1044
94

Hwang, G. J., & Lai, C. L. (2017). Facilitating
and bridging out-of-class and in-class learning:
An interactive e-book-based flipped learning
approach for math courses. Journal of
Educational Technology & Society, 20(1),
184-197.

Hwang, G.J., Lai, C. L., Liang, J. C., Chu, H. C.,
& Tsai, C. C. (2018). A long-term experiment
to investigate the relationships between high


https://doi.org/10.1186/s41239-024-00452-7
https://doi.org/10.1007/s00146-022-01496-x
https://doi.org/10.1007/s40692-019-00146-4
https://doi.org/10.1007/s40692-019-00146-4
https://doi.org/10.1080/14703297.2018.1534601
https://doi.org/10.1080/14703297.2018.1534601
https://doi.org/10.2307/3150980
https://doi.org/10.5860/crl.81.2.272
https://doi.org/10.3102/00346543074001059
https://doi.org/10.1177/0098628315620064
https://doi.org/10.58863/20.500.12424/4276068
https://doi.org/10.58863/20.500.12424/4276068
https://doi.org/10.31219/osf.io/284gk
https://doi.org/10.1007/s11423-024-10434-1
https://doi.org/10.36941/ajis-2021-0077
https://doi.org/10.36941/ajis-2021-0077
https://doi.org/10.1016/j.compedu.2022.104494
https://doi.org/10.1016/j.compedu.2022.104494

vy (VO=00) VF+F Lol (pad 5l olo cpgd oyladd cpomiy Jlo «Cayd g oaled )0 (23 8> g (559l8 doliliad

school students’ perceptions of mobile
learning and peer interaction and higher-order
thinking tendencies. Educational Technology
Research and Development, 66, 75-93.
https://doi.org/10.1007/s11423-017-9540-3

Igbokwe, 1. C. (2023). Application of artificial
intelligence (AI) in educational management.
International Journal of Scientific and
Research  Publications, 13(3), 300-307.
http://dx.doi.org/10.29322/1JSRP.13.03.2023.

pl3536

Jones, A. C., Scanlon, E., & Clough, G. (2013).
Mobile learning: Two case studies of
supporting inquiry learning in informal and
semiformal settings. Computers & Education,
61, 21-32.
https://doi.org/10.1016/j.compedu.2012.08.00
8

Kim, H. J., Yi, P., & Hong, J. I. (2020). Students’
academic use of mobile technology and
higher-order thinking skills: The role of active
engagement. Education Sciences, 10(3), 47.
https://doi.org/10.3390/educscil 0030047

Kong, S. C. (2014). Developing information
literacy and critical thinking skills through
domain knowledge learning in digital
classrooms: An experience of practicing
flipped classroom strategy. Computers &
Education, 78, 160-173.
https://doi.org/10.1016/j.compedu.2014.05.00
9

Kong, S. C., Chan, T. W., Griffin, P., Hoppe, U.,
Huang, R., Kinshuk, ... & Yu, S. (2014). E-
learning in school education in the coming 10
years for developing 21Ist century skills:
Critical research  issues and policy
implications.  Journal of  Educational
Technology & Society, 17(1), 70-78.
https://www.jstor.org/stable/jeductechsoci.17.
1.70

Kong, S. C., Cheung, W. M. Y., & Zhang, G.
(2021). Evaluation of an artificial intelligence
literacy course for university students with
diverse study backgrounds. Computers and
Education: Artificial Intelligence, 2, 100026.
https://doi.org/10.1016/j.caeai.2021.100026

Lai, C. L., & Hwang, G. J. (2014). Effects of
mobile learning time on students' conception
of collaboration, communication, complex
problem—solving, meta—cognitive awareness

and creativity. International Journal of Mobile
Learning and Organisation, 8(3-4), 276-291.
https://doi.org/10.1504/1IJIMLO.2014.067029

Laupichler, M. C., Aster, A., Schirch, J., &

Raupach, T. (2022). Artificial intelligence
literacy in higher and adult education: A
scoping literature review. Computers and
Education: Artificial Intelligence, 3, 100101.
https://doi.org/10.1016/j.caeai.2022.100101

Lein, A. E., Jitendra, A. K., Starosta, K. M.,

Dupuis, D. N., Hughes-Reid, C. L., & Star, J.
R. (2016). Assessing the relation between
seventh-grade students’ engagement and
mathematical problem solving performance.
Preventing School Failure: Alternative
Education for Children and Youth, 60(2), 117-
123.

https://doi.org/10.1080/1045988X.2015.1036
392

Li, H., Zhu, S., Wu, D., Yang, H. H., & Guo, Q.

(2023). Impact of information literacy, self-
directed learning skills, and academic
emotions on high school students’ online
learning engagement: A structural equation
modeling analysis. Education and Information
Technologies, 28(10), 13485-13504.
https://doi.org/10.1007/s10639-023-11760-2

Long, D., & Magerko, B. (2020, April). What is

Al literacy? Competencies and design
considerations. In Proceedings of the 2020
CHI Conference on Human Factors in
Computing Systems (pp. 1-16).

Lu, K., Pang, F., & Shadiev, R. (2021b).

Understanding the mediating effect of learning
approach between learning factors and higher
order thinking skills in collaborative inquiry-
based learning. Educational Technology
Research and Development, 69(5), 2475-
2492, https://doi.org/10.1007/s11423-021-
10025-4

Lu, K., Yang, H. H., Shi, Y., & Wang, X.

(2021a). Examining the key influencing
factors on college students’ higher-order
thinking skills in the smart classroom
environment.  International  Journal of
Educational Technology in Higher Education,
18, 1-13. https://doi.org/10.1186/s41239-020-
00238-7

Lu, K., Zhu, J., Pang, F., & Shadiev, R. (2024).

Understanding the relationship between


https://doi.org/10.1007/s11423-017-9540-3
http://dx.doi.org/10.29322/IJSRP.13.03.2023.p13536
http://dx.doi.org/10.29322/IJSRP.13.03.2023.p13536
https://doi.org/10.1016/j.compedu.2012.08.008
https://doi.org/10.1016/j.compedu.2012.08.008
https://doi.org/10.3390/educsci10030047
https://doi.org/10.1016/j.compedu.2014.05.009
https://doi.org/10.1016/j.compedu.2014.05.009
https://www.jstor.org/stable/jeductechsoci.17.1.70
https://www.jstor.org/stable/jeductechsoci.17.1.70
https://doi.org/10.1016/j.caeai.2021.100026
https://doi.org/10.1504/IJMLO.2014.067029
https://doi.org/10.1016/j.caeai.2022.100101
https://doi.org/10.1080/1045988X.2015.1036392
https://doi.org/10.1080/1045988X.2015.1036392
https://doi.org/10.1007/s10639-023-11760-2
https://doi.org/10.1007/s11423-021-10025-4
https://doi.org/10.1007/s11423-021-10025-4
https://doi.org/10.1186/s41239-020-00238-7
https://doi.org/10.1186/s41239-020-00238-7

e S5 gl lee Cosdl jd Eouan ign dlgw (IS Cped i duw 0y Ve

colleges students’ artificial intelligence
literacy and higher order thinking skills using
the 3P model: the mediating roles of
behavioral engagement and peer interaction.
Educational Technology Research and
Development, 1-24.

Martin, A. (2006). A European framework for
digital literacy. Nordic Journal of Digital
Literacy, 1(2), 151-161.
https://doi.org/10.18261/ISSN1891-943X-
2006-02-06

Matalebi Nejad, A., Fazeli, F., & Navaei, E.
(2023). A systematic review of the promises
and challenges of artificial intelligence for
teachers. Technology and Knowledge
Scholarship in Education, 3(1), 23-—44. [In
Persian] https://doi.org/10.30473/t-
edu.2023.68819.1101

Muthmainnah, Ibna Seraj, P. M., & Oteir, L.
(2022). Playing with Al to investigate human-
computer interaction  technology  and
improving critical thinking skills to pursue
21st century age. Education Research
International, 2022(1), 6468995.
https://doi.org/10.1155/2022/6468995

Ng,D. T. K., Leung, J. K. L., Chu, S. K. W., &
Qiao, M. S. (2021). Conceptualizing Al
literacy: An exploratory review. Computers
and Education: Artificial Intelligence, 2,
100041.
https://doi.org/10.1016/j.caeai.2021.10004 1

Ng, D. T. K., Leung, J. K. L., Su, M. J., Yim, L.
H.Y., Qiao, M. S., & Chu, S. K. W. (2022). Al
literacy in K-16 classrooms. Switzerland:
Springer.

Ng, D. T. K., Su, J.,, Leung, J. K. L., & Chu, S.
K. W. (2024). Attificial intelligence (AI)
literacy education in secondary schools: a
review. Interactive Learning Environments,
32(10), 6204-6224.
https://doi.org/10.1080/10494820.2023.22552
28

Nguyen, A., Kremantzis, M., Essien, A.,
Petrounias, 1., & Hosseini, S. (2024).
Enhancing student engagement through
artificial intelligence (AI): Understanding the
basics, opportunities, and challenges. Journal
of University Teaching and Learning Practice,
21(6), 1-13.  https://orcid.org/0000-0002-
0759-9656

Nguyen, T. D., Cannata, M., & Miller, J. (2018).
Understanding student behavioral
engagement: Importance of student interaction
with peers and teachers. The Journal of
Educational Research, 111(2), 163-174.
https://psycnet.apa.org/doi/10.1080/00220671
.2016.1220359

Osasona, F., Amoo, O. O., Atadoga, A.,
Abrahams, T. O., Farayola, O. A., & Ayinla,
B. S. (2024). Reviewing the ecthical
implications of AI in decision making
processes. International Journal of
Management & Entrepreneurship Research,
6(2), 322-335.
https://doi.org/10.51594/ijmer.v6i2.773

Pahlavan Sharif, S., & Sharifnia, S. H. (2024).
Factor analysis and structural equation
modeling with SPSS and AMOS software.
Tehran: Jamehnegaar Publications. [In
Persian]

Polatgil, M., & Guler, A. (2023). Adaptation of
artificial intelligence literacy scale into
Turkish. Sosyal Bilimlerde Nicel Aragtirmalar
Dergisi, 3(2), 99-114.

Prior, D. D., Mazanov, J.,, Meacheam, D.,
Heaslip, G., & Hanson, J. (2016). Attitude,
digital literacy and self efficacy: Flow-on
effects for online learning behavior. The
Internet and Higher Education, 29, 91-97.
http://dx.doi.org/10.1016/j.iheduc.2016.01.00
1

Promma, W., Imjai, N., Usman, B., &
Aujirapongpan, S. (2025). The influence of Al
literacy on complex problem-solving skills
through systematic thinking skills and intuition
thinking skills: An empirical study in Thai gen
Z accounting students. Computers and
Education: Artificial Intelligence, 100382.
https://doi.org/10.1016/j.caeai.2025.100382

Ramos, J. L. S., Dolipas, B. B., & Villamor, B.
B. (2013). Higher order thinking skills and
academic performance in physics of college
students: A regression analysis. International
Journal of Innovative Interdisciplinary
Research, 4(1), 48-60.
https://www.researchgate.net/publication/333
506487 Higher Order Thinking_Skills and_
Academic_Performance_in_Physics_of Colle
ge Students A Regression_Analysis



https://doi.org/10.18261/ISSN1891-943X-2006-02-06
https://doi.org/10.18261/ISSN1891-943X-2006-02-06
https://doi.org/10.30473/t-edu.2023.68819.1101
https://doi.org/10.30473/t-edu.2023.68819.1101
https://doi.org/10.1155/2022/6468995
https://doi.org/10.1016/j.caeai.2021.100041
https://doi.org/10.1080/10494820.2023.2255228
https://doi.org/10.1080/10494820.2023.2255228
https://orcid.org/0000-0002-0759-9656
https://orcid.org/0000-0002-0759-9656
https://psycnet.apa.org/doi/10.1080/00220671.2016.1220359
https://psycnet.apa.org/doi/10.1080/00220671.2016.1220359
https://doi.org/10.51594/ijmer.v6i2.773
http://dx.doi.org/10.1016/j.iheduc.2016.01.001
http://dx.doi.org/10.1016/j.iheduc.2016.01.001
https://doi.org/10.1016/j.caeai.2025.100382
https://www.researchgate.net/publication/333506487_Higher_Order_Thinking_Skills_and_Academic_Performance_in_Physics_of_College_Students_A_Regression_Analysis
https://www.researchgate.net/publication/333506487_Higher_Order_Thinking_Skills_and_Academic_Performance_in_Physics_of_College_Students_A_Regression_Analysis
https://www.researchgate.net/publication/333506487_Higher_Order_Thinking_Skills_and_Academic_Performance_in_Physics_of_College_Students_A_Regression_Analysis
https://www.researchgate.net/publication/333506487_Higher_Order_Thinking_Skills_and_Academic_Performance_in_Physics_of_College_Students_A_Regression_Analysis

o (VO=00) VF+F Lol (pad 5l olo cpgd oyladd cpomiy Jlo «Cayd g oaled )0 (23 8> g (559l8 doliliad

Robert, A., Potter, K., & Frank, L. (2024). The
impact of artificial intelligence on students'
learning experience. Wiley Interdisciplinary
Reviews: Computational Statistics, 2(01), 1-
16. http://dx.doi.org/10.2139/ssrn.4716747

Rus-Casas, C., Eliche-Quesada, D., Aguilar-
Pena, J. D., Jiménez-Castillo, G., & La Rubia,
M. D. (2020). The impact of the
entrepreneurship promotion programs and the
social networks on the sustainability
entrepreneurial motivation of engineering
students.  Sustainability, 12(12), 4935.
https://doi.org/10.3390/sul2124935

Southworth, J., Migliaccio, K., Glover, J.,
Glover, J. N., Reed, D., McCarty, C., ... &
Thomas, A. (2023). Developing a model for Al
across the curriculum: Transforming the
higher education landscape via innovation in
Al literacy. Computers and Education:
Artificial Intelligence, 4, 100127.
https://doi.org/10.1016/j.caeai.2023.100127

Stancu, M. S., & Dutescu, A. (2021). The impact
of the artificial intelligence on the accounting
profession, a literature’s assessment. In
Proceedings of the International Conference
on Business Excellence (Vol. 15, No. 1, pp.
749-758). Sciendo.
http://dx.doi.org/10.2478/picbe-2021-0070

Tugtekin, E. B., & Koc, M. (2020).
Understanding the relationship between new
media literacy, communication skills, and
democratic tendency: Model development and
testing. New Media & Society, 22(10), 1922-
1941.
https://doi.org/10.1177/1461444819887705

Turgut, M., Kutlu, G., & Mut, S. (2018).
Determination of the relationship between
communication skills and social media use of
health management department students. The
Journal of Business Science, 6(1), 185-205.
https://doi.org/10.22139/jobs.361049

van den Berg, G., & du Plessis, E. (2023).
ChatGPT and generative Al: Possibilities for
its contribution to lesson planning, critical
thinking and openness in teacher education.
Education Sciences, 13(10), 998.
https://doi.org/10.3390/educscil 3100998

Wang, B., Rau, P. L. P, & Yuan, T. (2023).
Measuring user competence in using artificial
intelligence: validity and reliability of artificial
intelligence literacy scale. Behaviour &
Information Technology, 42(9), 1324-1337.
https://doi.org/10.1080/0144929X.2022.2072
768

Yao, N., & Wang, Q. (2024). Factors influencing
pre-service  special education teachers’
intention toward Al in education: Digital
literacy, teacher self-efficacy, perceived ease
of use, and perceived usefulness. Heliyon,
10(14), 1-13.
https://doi.org/10.1016/j.heliyon.2024.e34894

Zhao, L., Wu, X., & Luo, H. (2022). Developing
Al literacy for primary and middle school
teachers in China: Based on a structural
equation modeling analysis. Sustainability,
14(21), 14549.
https://doi.org/10.3390/sul142114549



http://dx.doi.org/10.2139/ssrn.4716747
https://doi.org/10.3390/su12124935
https://doi.org/10.1016/j.caeai.2023.100127
http://dx.doi.org/10.2478/picbe-2021-0070
https://doi.org/10.1177/1461444819887705
https://doi.org/10.22139/jobs.361049
https://doi.org/10.3390/educsci13100998
https://doi.org/10.1080/0144929X.2022.2072768
https://doi.org/10.1080/0144929X.2022.2072768
https://doi.org/10.1016/j.heliyon.2024.e34894
https://doi.org/10.3390/su142114549

