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Social business, as a model for addressing educational challenges using emerging
technologies such as artificial intelligence, can play a key role. This study aimed to
investigate the mediating role of Al dependency in the relationship between Al trust and
Al literacy with 21st-century skills among elementary school teachers in Aliabad County,
Golestan Province. The research method was descriptive-correlational. The statistical
population consisted of 486 teachers, from which a sample of 156 was selected using
Cochran's formula and systematic random sampling. Data were collected using
questionnaires on 21st-century skills (Kelley et al., 2019), Al trust (Scharowski et al.,
2024), Al dependency (Morales, 2024), and Al literacy (Grassini, 2024), and analyzed
using Smart-PLS software and structural equation modeling. The findings revealed that
Al trust and Al literacy have a significant positive impact on Al dependency.
Furthermore, Al dependency showed a strong positive relationship with the dimensions
of 21st-century skills (communication, critical thinking, creativity, and collaboration).
The mediating role of Al dependency in the relationship between the independent
variables and 21st-century skills was confirmed. In other words, Al literacy and trust, by
fostering informed and purposeful dependency on Al, contribute to the enhancement of
essential 21st-century skills. The results underscore the necessity of focusing on Al
literacy and trust to develop 2 1st-century skills and indicate that a balanced and conscious
dependency on Al can act as a facilitating factor in designing and implementing social
business models to improve educational quality and equity.
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Introduction

The present study was conducted with the aim of explaining the mediating role of artificial
intelligence (AI) dependence in the relationship between Al literacy and Al trust with 21st-century skills
(including communication, critical thinking, creativity, and collaboration) among primary school
teachers. Considering the ever-increasing expansion of smart technologies in educational systems and
the necessity of rethinking teachers' professional competencies, this research was designed within the
framework of social business development in primary education. Social business, as an integrated model
of social goals and sustainable economic mechanisms, can provide a platform for the equitable and
purposeful utilization of Al in education. However, the effective exploitation of Al capacities depends
on teachers possessing Al literacy and trust in this technology; these factors shape the type and extent
of their dependence on intelligent systems. On the other hand, Al dependence, if conscious and balanced,
can lead to the strengthening of 21st-century skills. Given the research gap in the simultaneous
investigation of these variables in the Iranian educational context, this study sought to fill this gap by
presenting a causal model.

Method

The present study was applied in terms of purpose and descriptive-correlational in terms of execution,
conducted using structural equation modeling with the partial least squares (PLS-SEM) approach. The
statistical population included 486 primary school teachers in Aliabad County, Golestan Province.
Based on Cochran's formula, the sample size was estimated to be 215 individuals, but using systematic
random sampling and considering data acceptance criteria, 156 individuals were selected as the final
sample (equivalent to 73% of the predicted sample). The data collection instruments included four
standardized questionnaires: 1) The 21st-Century Skills Questionnaire (Kelley et al., 2019) with four
dimensions: collaboration (22 items), critical thinking (11 items), creativity (8 items), and
communication (9 items); 2) The AI Trust Questionnaire (Scharowski et al., 2024) with 12 items
(including 5 reverse-scored items); 3) The Al Dependence Questionnaire (Morales-Garcia, 2024) with
5 items; 4) The Al Literacy Questionnaire (Grassini, 2024) with 6 items. The reliability of the
instruments was confirmed through Cronbach's alpha and composite reliability. Cronbach's alpha values
for the components of 21st-century skills ranged from 0.959 to 0.991, for Al trust was 0.948, for Al
dependence was 0.923, and for Al literacy was 0.969, all of which were at an excellent level. Convergent
validity was assessed using the Average Variance Extracted (AVE) index, and its values for all variables
were above 0.50. Data analysis was performed using Smart-PLS software, and path coefficients, T-
values, coefficients of determination (R?), and effect sizes (f2) were calculated to test the hypotheses.
Additionally, the Variance Inflation Factor (VIF) index was used to ensure the absence of
multicollinearity, and its values were below the critical threshold of 5.

Results

The results showed that Al literacy has a positive, direct, and significant effect on Al dependence
and possesses a considerable effect size. Al trust also showed a positive and significant effect on Al
dependence, although its effect size was assessed as moderate compared to Al literacy. Al dependence,
as a mediating variable, established a positive and very strong relationship with all four dimensions of
21st-century skills, such that the highest effect size was related to the dimension of collaboration,
followed by communication, critical thinking, and creativity. The high R? values indicated the desirable
explanatory power of the model in predicting the dependent variables. Furthermore, the indirect effects
of Al literacy and Al trust on 21st-century skills through Al dependence were significant, indicating the
confirmation of the mediating role of this variable. The reliability and validity indices of the
measurement model were at a desirable level, and the VIF values were below the critical threshold,
demonstrating the robustness of the results.
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Conclusions

Based on the research findings, it can be concluded that the development of 2 1st-century skills among
primary school teachers depends not only on access to modern technologies but also on enhancing Al
literacy and forming professional trust in this technology. These factors, by creating a type of conscious,
purposeful, and balanced dependence on Al, provide the groundwork for the effective utilization of its
capacities. Therefore, Al dependence, if based on knowledge, professional judgment, and ethical
considerations, is not only not a threat to teachers' professional autonomy but can also act as a facilitating
mechanism in strengthening their communicative, cognitive, and creative competencies. These results
have important practical implications for educational policymakers and designers of social business
models in education, such that investment in Al literacy training and the creation of trust-building
platforms can help reduce the digital divide, improve the quality of education, and realize educational
equity. Finally, it is suggested that teacher empowerment programs be designed with an emphasis on
the responsible use of Al so that, while avoiding excessive dependence, the transformative capacities of
this technology can be harnessed for sustainable educational development.

Funding
This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Authors’ Contribution
All authors contributed equally to the conceptualization of the article and writing of the original and
subsequent drafts.

Conflict of Interest
The authors declare no conflict of interest.

Acknowledgments
The authors thank all participants in this study.



(19+0) ) oslos F 093 « clai! JU 9w

Gt

Sl )5 gows

Fesvnr: SGs SiLl

Journal Homepage: https://jsbu.ut.ac.ir/

SO )lgo b (S a0 sigd MMow g Sloist abayly 40 (5 guao i gd &) (Swilg (Wb il
Sl 90T 30 (Sl U5 g dugi (Sl y 38 oS gamnd oy

Y

S0 (o0 9 B olond (336 (Ao

shomami85@gmail.com :asbbl, . ol wl e paubily ¢yl y055k0 ol ¢ olasinl 5 (Sludl pole 20ty ¢ i3 pole 04,5 ¢ Jgius 0 i gi .
Ol (55 bKin 3 oSy ¢ i yipols 09,5 .Y

R Ao S
obsp Al g sl ygls  ealiel b (Sjgel slatlle Jo sl e lgie 4 eleal S g allis £g5
P Eghan Shop & Sty (2ol (B )y Ghagl ool Ban S el (A5 B Blgige o ghan ENSIER

Ol yped (Ml 0y93 Gledae les )3 ESgCumn ()8 SO e b (ogime (ga dlgw g sleiel (e dal
ool b &S 39y wlae YA Jolis bl dnols 9 Nunad = Auogl yane By Dgr S il sl;jglr.
51 oolazwl b beodly Lus Qo] diges lgisay 125 VOF «Silatuns (Sl (635 diges g ()S'sS oo, 5l
5 Swdg)ls (ogiae (Bgn & dlaisl (Y40) hlSen 5 (IS 0Sugcimn ()8 SO )ke slaaslisuy
Eogleo (VoVF) (sl (ogiae Gogm dlgus 5 (Y- 1F) Gl yge (o ghme Som 4y (Siualy VYY) o Ko
g dlgws g dlezel by i Al i s olidle &Yolee (g5lw Jde 5 Smart-PLS l58ls 5 L 4
daly gian Ghgh & (Siadly (pized B (Sgian ben & Sty p (5 oline 5 Cute b ogias
e G 215 ((555en 5 BN (oMl SE (Dlbl)l) @S (18 S )l Sl b (658 5 Cuto
08 SO e g (Sgiae (ogn & dlaiel g dlgw) Jiis slopiite (y dlail) > (Soran Ghgn 4 (Siuly
Siedin g lalST Sianly ial58) o)k 5l e ginn bom 4 dlesel g Sl 3 ke 4B Aol 1S g
4 lotel g 2l 4 a5 po3l p gulS gd o Sl ()8 (51925 Slke Cugl Lo Eghan (Ben 4
Gl 5 Jolate (Sl a3 0 5Lt 5 3)5 AT (g o8 Sla oo dnwgi (slily )3 gime jogn
ol oS s Jis 2ty (Sl ) 5 s (Jols plgisar S5 (sgvan Gigr @ (1S )

S Jos (ohj9e] Cllis g S d9000 Sl

1o axsy U
AR R /AR [ PRSP TN
VEX[VINY 16,5050 & U
V¥ YIVY 2 e U

V-0l 1) G ,b

1o lgads
(el )5 gews

il ledee

Seguns ()8 SOk
olozel §  Sauls

(S ghan hgh

08 SOl b (e5iae (ogn dlgw g dlaiel dal) 3 (egias (Sgn & (Saly (ke (2B (VF10) (me 528 9 ftbae (olad (525 U]

e

sbely 2

https://doi.org/10.22059/jsbu.2026.403103.1068

O ol Ll 1 il



https://jsbu.ut.ac.ir/?lang=fa
https://jsbu.ut.ac.ir/
mailto:shomami85@gmail.com
https://doi.org/10.22059/jsbu.2026.403103.1068
https://jsbu.ut.ac.ir/?lang=fa
https://jlib.ut.ac.ir/
https://orcid.org/0000-0002-5278-5079
https://orcid.org/0009-0005-6862-1377

\Al SH 5 b S50 | olaiel dly 40 Ly 9d 4 (Kiwly ilo Lid

donio

Sl WIg e (osian Jasn 5 Cul oo (bjgel Bluo Jo )3 Wligl (63,50, clgiear (sloia] B g o)yl
aSl ¢ S0 S L ¢ Sgiunn oob 039t 9 Jluoud (clacgyglid 2,5 L5 cloinl g bjgel Clanl Caodd )3 Aied )18
& pe (60,559, Hlesd sl ) g e opl o (Kalyani, 2024) slaislo 565,55 1) (650L 5 20L (slrogui
Slocsy9b8 1 x50yt 5ot st M gyl sl (5008 sl Jim s 5 desly sloilly o o] ol i
Ol iy 1m0S g s polide sl lSal, Sl L Wl o (o gime Gign 2> (hjoel slaispl b (el e > 4y
S gnS” Blnl 3io5 0 Al B e ol 4 g A5 omlE poyme (sloog)S (sl | STy hisel 4y gyt
ured NPV ‘uﬂ:)yol oMels u")"uJ“"l Q|9.2.C4.3 Olelxe &S ol QT plime yol oy 3aS Jb ol b s ) u.cLo.&‘
295 0 |y pSagunss (1 96 Sl o $n ) 9 Ml 13,08 (50515 cul (654 sl Y lael g o ghuas
Slp oape i)lhe Cunle w155 ,5 jlaileds cpl > (Chrisnawati, Sanjaya & Utomo, 2026) LS o gds
5 st 4 S oa CgliS Loyl ol b 3Ll (gl a3 (slac loe ;S0 500 o0 > Y ghs g o &S Like
b agalye sl 1y 03l a5 09 o plunl (93 30m g ailyglis (LS sgrialy ) pele (oS5 4 loanls Sl
Sy | Sla > o1xS1,8 b (Siddi et al., 2024) 555l o diodlgs )] )3 003jlo ik i) g pols pac sla Sase
ol » J(Avdiu, Bekteshi & Gollopeni, 2025) A lig 1) 355 pumo (g dds b 559ld 0,iuS 5 SleMbl gluil (pglin
dxusgh goackyy 5 5jgel slapllss jymoosi] Lo loe )3 (R B BISS Glimen (it ) Sy 929 b il
axlge JSio b Jlomd Jooo jl 86 e LIl L )5l 3 plaastie 5 oS3 5l ol 5 3,13 3925 )5 (5950
olyllasl g by dayids bl e g diowion (glapium &5 sl b 1> 0594 (Rahimi & Mosalli, 2025) siiud
Cans (8 1L per laylpl 5,8 0 s Jol Lills #8lg 45 (Fitria, Asrizal & Lufti, 2025) 1S e < ya55L
9 )l.bl.» d‘m}? LS‘)'? AJI)BU_% dh’au@)w )‘ .\.ulyu &S ol d)l.\aé)/t&‘ 9 Ls.\lli‘:.il c).:..\.:dUa.ul LSLQL}Q’S U9 93 S
2308 oyt g oy 55 slalae 5 )l (il (Silwdinales sl diedin S (9 ST 2 dpm 0 51,8
4 ((Chasokela, 2025) c.8,5 wnled )18 diwgn Y90 b agalye 13 Jlol 5 joaboe e s 5l (8,5 dlols o
G sl (Fr9pd a5 s QLT Sy )03 wSugtimnn 08 SO le | ol (slasgoome dwg & (6598 55 > (me
San 5 055 claanl b b (o) B s dmosld pouds ¢ Jlizd sloailol b Jolo Ul .l sty Slas 5 Caibss o
5 5315 eallelole (5oL 5l o loe iz ol 2 g3l D9y Jlosbay ansly > Jleb S lte Sl Sl g0 3
Nt (65 a1 IS (s ot 5 ST iy Jid 4 45l lacde 5 asles (ol sl (52,8,

.(Chasokela & Moyo, 2025)
sloplss (Salel 5 )gld (55l e 2P B GG (bjgel 1> egime g olih x8b agg b lly ol
S bls 4 3 4S5 (s sla by p e (sl Srtuns I g )lomn (Yim & Su, 2025) 50 3929 (o550l
dnsgh (ly Jiab (sloglx 395 aBly 10 559el e (el > 4]y esian Shom 2 stee 5133 st Syt p5Y
o1 yoxia Cusl 5l Ldly a0l g 29500 021> (5598l ol e BISLS ) il Liwlyed jobogs (slagsygls b &S ol
» @loille b g pledae 503 (s Wb o Jradllg)l ogian 9n p e S manal (SUS] Sla
St )5 (o2l Calon b p3Y ajael 5l il Sl cilazlge Sijoel 3 egias (hom cla)lil S 55 S
sl Sl 4y s yiasd 3 b 48l S oo Sgdimo |y B K550 b bs Ly  Simlanls ) (Murphy, 2019)
B9y Jeddy Cuojd i g il o (Bjgel SulB )3 (egtas gn plial i > Sile e w55 |y (p Bl g0



10 ) oyl ¥ 0398 ¢ clai/ U s ws” Yo

e lkhe o (Akgun & Greenhow, 2022) Cuwl 055 gCuun 558 (glp (5r9p0 ke 1 (£)555L dojl &S o)
i Siaden clailols 45 s Lilen gl bz ) Kon 5 SUS] Yol () 5lo ol Slgus «g3linl S5
S]he3 18 5l eguae (g ¢ Bjgel lae y3 . (Abbasi, Wu & Luo, 2025) 5,1y (clS (a5 S o Wl o] ,5 ouiy)j
Foously g 3yS1b ) (hjel sloosed Wl e & WS wald 12035k 5 (b)) esdigilopasid 5k Gl
il |y e guan Ghgn sl )8 18 o S5 slal bl bl oS8 blje cnl il S5e pSee sl Jb nl b ol
L oS (glanols > Sl (o390l 5 ik (Solol 4l ¢ objgol oo (ol i ¢ bl i 4 331 S il
e g diailys (6y9l Jlas 5l wa oS (X S0L Sl e Jud (0y9 0 cnlpls sl (Sl 05 (o0 SIS (559l Y g5
.(Mao, Chen, & Liu, 2024; Zhao, 2025) ceul (5 y902 555 (63550 (clpsiammwsST 35 (ol sl Jgtume BEMS s
SO piY @Sugtaunn ()8 1 3y50 S loe drwgi > (Souan Shgr Castl g ol g ol cale b bLS)
ods 2 3 5 whe 5 o151 Sl 0y90 (Sauld 5 Ol 055 03yl sglaio s (egian Sign 4 dleisl &
SOl Cogh 5 S o o1y bo (S e G lgie s (698 po Dy Sl 15 (e gian Shgn 4 slosel &Sz )l
O g oliled b gl lpe 4 dlaw w08 0 505 sew I (Tan, Cheng & Ling, 2025) sad o Bow ($y9pd
A iliseo glaojor )3 (oly Sl Jold 5 485 p )3 1) g iodom x5k il ()de )l Ll o)l o)Ll
Sl dlgw ke dlgw I alisee JIKSI Sz dlgw #8lg )5 (Stolpe & Hallstrom, 2024) Cul (g)5lid 5 cuodaw ¢ Jlo
3 Sy serecs)gld slalame > CleMbl g5 JUiml 5 oLl w4 LUly p g 4B Sp ], SNl
Olgisdy 5 48,5 353 dy (6,900 yiuS pabie JLuzud dlgw ( Souas osn Cuedl iulj8l L (Lasmiatun & Manteghi, 2025)
5| S ogdeas (Fauzi et al. 2025) sl 00 4l o], 51,5 (S5 cilises (clodin 5 Woatd, ) pao Jtiou dlgw Ko
rais Sy olysd Sl e @Sgmn 08 GO)le 0jg ) (Sgias hgr Sl g dmwg ) & obaysie (n ke
plas Gl (sgas (hgn & 2blje 3929 b aSha Cunl (ogian Jhgn 4 (Stunly S Wl ) coqe 8 (28le 5 wreo
5 b1 ol e (Siuly 45 423l olyem 4y 1) (o3axt0 Slles 9 (IMT Gl SIS o Gandy @)l olyen 2 550
@ Sl o Soume (hgr & 1l i ISS] &S] > (Vieriu & Petrea, 2025) Cuwl 00 g pp Souns (ogn 4 lolre
0935059) A5y & 425 b Al o)Ll 4 yobolen (Wang, 2024) 595 y2xie (6 53k 05501 (2ol g (31l (lac)loe capns
Wang, ) Cusl 43,5 )8 dags 3)90 (glod i ysboas (ajgel 055 53 (65l cnl LB claa ) (e gian Sign sla s gl
o gy9ld oyl 5l oolaiwl joim win ya cilosds LiodBMe coinas oo (slaylil 5l eolaiwl & gu ey lales 0 ol 45 .(2026
sl bjgel 295 aloxsl o il b ol o 2l Gledes dusy o Jlai &) sl ABLS drangs 03,205 5 Mopllas &)0a,
Blo Slgiie a5 Wi a2le (ogias (ep Slasygls & JolS (pwyiwd pis 35 9 (S5 (8 (SIS (paass
Shg il o Slaos |25 295 o odaliio dlse] cpl )3 et oimgly I Sl ey 9 (T e odlitl 5 iy
Y50 & 295 b ()b jl sl 0l ol oS Gl 3 ST ) Sl pas (6y9p8 SOle b dbaly 3 ) (e ghan
5 0tz Shmsly 50 it sl ST silwoslel polul e L odjgel (slopllss (oSgunsy ()8 1> (558 gy
CulsS 90 9 5L ilwgpasid lp VU Jeily (ogias (Bgn ST ATun g)dg) (Ehan (hgn p (e
Sl A8 cage pgyme Sblie )3 ofigd (0 Slacs)slid 4 yied )3 (6l g S B o)l bl
seloinl Glaal oS &ilyle Juo oy elois] S gcunS 505 (ow jI (Khan, Ali & Khalid, 2026) cusl s 550!
gl pal)® Bisel 13 esian Shgn 5l Yole (6o e (sl 6t Bl S o 3l iy (galatil (gla S gl L
) Sen BN (o3l S5 aler ) wSugun 018 Sle | lalae (5)13)95 2 5)5 ) oo (ol e Sl cnl b
Xiojing, Tegeh & ) 4S8 odlaiw] &Y giume § Jiadid Ojgods (Souas oo byl 5l aslen U sl (Jbuowd slow 4
IS jd eouan ogr 4 dleiel g dlgw IS oy 4 (g9 sl jiagh &S cwl b > pl (Santyasa, 2026
B39l olatl S geanS i 3 ohgh lakre (Slip slaylee 2 ol L 5 psld cp) 4 ST Say 4



v? SH 5 b S50 | olaiel dly 40 Ly 9d 4 (Kiwly ilo Lid

L‘)I?J..cd..g SHan ogd & Lsi:.ua.fl? OT PN Cwl uJ.c e &1, L s o 03)5):3 JLs & 9 ol ol el cslaslsy
Pydee oy 2l Gledae e )3 @S ()8 Salee b (egtan (B dlgw g dlesel o dally (2l

ORBgR sosgde Jao Y S

Sl K 2gian (hon 4 leie) K 2gian (hem dlgwd (e dluly )l Hlai )3 Aagh (oespde Jho 4 g b
oolol el 2 S e 1) ()0 MBS oali] 1S5 e lbls)l) €pSugcans (18 SO )k 5 € o5iae (B9n &
Wigd oo (903l 2)90 15 (sl

3)l3 Joline 3B e giuan (bon &) (Siudly 2 (Shan g dlgw ) 4

)1 boline 13U (eguas Shgn 4 (Suly p (Eotan Shgn & dlaisl Y 4ns )8

() 5 cadds ool S5 byl Jols) pSagcums ()8 SO)le p (Sohae (oo 4 (Sl T 4053
Oy jbolize ,5U

O pSguny )8 SO lRe 5 (Sgias (B9 g (i dall) )3 (Ple B (sgian Jign 4 (Sily ¥ 4p5)8

gl (8 GBS )e 5 (Souas Ghgr 4 dlaisl (o dail) )5 (Lol JIE (sguas (gr 4 (Snly b 4ns)
b

G (il v 9

On daily 3 (soian Jhgr 4 (Siuly (2ole B () jshaieds 5 039 (Siuwed = (Bogi pOl> iBgS o)

lold el g Cumels ddday by, cpl casl 0sd (Slb oS98 S ke b (Eotas ign dlgw g dlais]
— iwos gy <l 0ad Sl plake (e 1 (Sgias Sisgr Syl adlas gly byite (oS slaakay,
O cnl (slol dasle .39 Jos 555 ygbdy (oole L g Llgy g0 Lalpd ) alblie (i Amd s ojla] (Stusen
oS lgieds ol ladxe ol 435 FAS LT IS slaws a8 ol liadS bl sUT e liw s oliol 0y90 oladze Jolis
CuiS p pote 36 e (o gian hgn | BT oalitul 5 ST 5 S5 (ealS LiE (6 S3L wlyd > (GBjgal llal
285 VN0 3las iged we ol Sl g S Jged bl g Al aLbly @Sogunn )8 Sl e dxug g hjgel
OiRg % & dged O ey ylalre | 425 VOF s (Sl (Bolal (6 S diges gy 5l edlaiwl b (s gy 04 s i
ohgsy ol 3 BUSCES)lhe lyisdy )i V0P (alod diged daodly (Bl (slaline & drgi b Caled 2 g diad g
08 s lee dolidunys =V tdolidiw p Hlos Jold yidot (sl il .l odd o i diges do pd VY olre a8 Ay
V1) ool 1S5 (455 YY) (o) cns ¥ eyl dolidinyy ) ¥+ 12) Kok 5 LIS b perd 50T 415 w5 gy
T 4yl o 3 elido o )lae gl Elig)S S b e il (455 ) bl g (55 A) S (455

I Kelley



10 ) oyl ¥ 0398 ¢ clai/ U s ws” Yy

Eguan yign & dlaiel dolidus p =Y (+/AFY) Gl )l o (+/A0R) CuBMS (+/A0Y) (solanl ;S5 ¢(+/AY) g, San 2395 5
Wl o ps e ilosd oy ugSae S0ty o] 455 0 o sl 38 VY ol oS (V2VF) e 5 (S L
aS (VoVY) T dlyge (Soman hob & (Stusly dolidupy =Y el </AFA L ol ol imgh )0 delidusy oyl Flog,S
aolidun yy =¥ .l +/AVY L ply pols Jimgs 40 aslidusy opl #lig,S Wl oo Lo el alal, ol ass 0 Jols
ALl pols Gimgh 50 ol FlogyS Wl Cops a5 Cul 465 5 Jols a5 (VYF) ¥ ] S eginn ign dlgu
Julsss (SEM) (6,l3 Lo 6Yoleo (g5l Jde plil (gly Smart-PLS (¢ lol )l8la 15 s 39,9 5| L 05 6 y9laen (slmodld cawl
((Path Coefficients) yuuwe colpd (awyp @b jl Glusys 05@)'] A L-,?A)'T Jde (o8 balgy Tl ¢ Julow pl jo .50
9 2ly L 9 C855 ol (Leghan g 4 Sty (oo i Wlo) bapeiie (s uitana o 5B l3en g T polie
ibyly e g Flig,S Wl (Composite Reliability) oS5 obb laadls b b)) cpSejlil Jro oL
2956 Gupd (i er L oy iy Opapes KD el (g)lsle el Jiomi (dly (AVE) (ke odi] il

Sy U o 5 A 305 o IS 290 Lnosl 355 i lgebl B 0 sl (VIF) (g 35

g sbadl

Ao D
«</AYA (Y+VY/V55)
D

S /AT (Fe/aY0)

+/¥V0 (F/+0Y)

izl bl
albls))

i

JJSED (MYY0)
AN (YV/D5)

~a

(e85 sloadly raio) Limgly (5 50)l Jao poguas 5> Smart-Pls Jljile s (295 .Y JSW

Shgp 4 dlatel (ogian bom Slgw o Al 4 bgrse (el Jhe 3 b cops pilie O Joir 4 429 b
i 4 (Stnly W3 g0 (LIS 5 Conl it 9 Cute eSuglann 08 GOle 5 (Sgias (gr 4 (Kily (S sian
(S gan g g uimad ) (6)Sen 5 CBE (30l S5 (Sl oz 6 okns 5 (558 o 13T o s
Lyblie T jlade ()b )it (ogime (ga 4 (Stuly (605 S5 )3 Jelge (n Fiotes 1 38 (S gmae (ogn & dlaiel
ol o b)) (R?) e s conizads sl Jolins g o100 w10 (VAF) ol Gl o Sl 2ty s o
1S sl S b i iy cayd el e on S5 ot 390 o il JS e b |y pgiS peite (S By
Gl 00 Capogs a5 b 5 lawgie cciunsd Cud gy +/FY o +/YY VA polie Cowl pogllas 55,5 polie

! Scharowski
2 Morales-Garcia
3 Grassini



VA SH 5 b S50 | olaiel dly 40 Ly 9d 4 (Kiwly ilo Lid

ol () 31 @8 ()l & bopye polie (pioman s axgi LB 5 bawgio j1 5VL R? olie Y Jpio @ g L

= Sgnas hgh & dlisl pe (gl 2 (a3 lE (bl pl )l e Al puie (e 3 A Jds piile b A0 oo
Sty awogio p36 esian Shgn 4 slotel amd o (Lt e cpl il /YoYUyl osime Sign 4 Sty [
A Ll oS ogian bom & (Siudly <= osian ben dlg e lp PP paSld elulp o)l (osias Som &
Lo ppe (izmen )15 (2 gian (ga 4 (Stly (Gurpie )3 658 9 425 JB prew (Eotan Ghgn g CIT 5o ul
bl 4 qupa jolie 50 (6)Sen ol (o3lil S5 (bl)l) Sod Glajpsiie 4 (sgias (hen 4 (Siwls
QUi 1y (558 om slima) VITEY 06y Kam 1 5 ((598) VIVYY e y (g58) YIPA s ooliis] 1S5 a4y £((558 loms) O VY
9 poriime (Sl e .l 513,58 31 caslio (g)lol ()Mol 5 YU s )28 ) gy Jde S o0 S pobots e e
bl @S e plgis s (sgtas (hgn 4 (Suwly X5)l3)05 0 joline 5 (658 e (IS S5l 95 pa walitene it
Vbl 2 p0lie sl 03)5 bl pSugcunn (08 SO)le b (s5iae (hgr 4 dloiel g dlsw (e (55350 (L)l
51555 50 RSB 025 5 () Gl 5 aShy it S b ol By odosmlie 3l 48 sl o oaimaplis

YV 08 Sl 5 ogian Gign daly & bgye (55Soill Jhe )3 31 )8 g s i T onitann e g oitins b oy lis ) Jgd

FOBF s iR ghmogh T ako 36 capd o

NARAS < [AoF o/ ¥/-av AR Egeae ign & (Siwly <= olas (bob 4 el

<IAD- -IADF / A¥NO -5¥0 S e dy Sy <— _Sgiuan sk Slgw

b/-¥¥ <A / ¥ /R%D SO bl - egas Lish & Sty

YISA - IV¥A / IV <IADY il S5 < Sgiuas Lbon 4y Sialy

YIvYY J5A- / VV/o5 <IAY CBMS < L ogiuan Lien 4 Sty

VI¥SY e / WeNSE AYA St <= e gian bsh 4y Sty
/ Y/YAY ATV Ol <= souas (oon & (Siuoly <= egune Lisd 4 dlaiel
oen ARYY /oA bl <= ey Lhoh & Sty <= osias Lban Jgw
/ NYY v B < e ginn igh &y Sty < oy igh g
/ 2 -IYFY S < (egtan Ghen &) (Sily < (sgiae gn 4 Sl
/ /21 .vsa ooli] S5 < eyt hgh & Sty < Lesias Lben 4 dlaiel
/ NWY ek S)Sen <= (ghmn (hgn &) (Shuly <= (£ghan (hon dlgw
/ VAR -Job. sl S&5 <— _couan hgb & (Kiwly <— couas jign dlgw
/ A < g igh & (i < g igh & e

(G5 slaedl st

oo 2030 syt plad gligyS Sl g (nlisslS =g P) (oS 5 bl el pase ¥ Jgaz 53 &S ool
st /00 e 5l b ysite den dy90 3 AVE [as s ¢398 Jgio 4 dogi b owimed g oo b (6 ,505ll Jao )
b by (b en (o slp ol 3o e Jae 3]l (6 pS0)I) Jae conlin slSan gy 2 > 395 oS e
JSie 3939 AL O 1 YL polie (as bl cpl ol o edlatwl VIF [asls ) ot sla pxie (o (Swwod X
W puize b Jdod g LS ed dbul g BB JSie Jao 0 alBais Jasoa w2 o Lis O 5 VIF jolis o IS )0
(e (sloaidly sauie) gl 650l Jao (sl (AVE) o gl il (uil)ly (pSibe (adls 5 ¢lig)S sl (oS 5 (bL polia .Y Jgoa
oAzl Bl il ly (ule  EldgS (W S5 bL Jolgs




10 ) oyl ¥ 0398 ¢ clai/ U s ws” Ya

<IAY- WS -JasY bl

-I5¥8 <JA¥A <120\ Eguas Lben 4 el

V¥ +[A0A a5 solisl (S

-IvaY <[5y <[APA B

-IASY gATSl <[aV S sean Lbon g

<JAYY AN +[a3) LIV

-Ivs¥ -[avy -[ava Eshan b & Sty
S Ao g S

P souas o & Siuwls b (g)bline g Cuto dlayly couns hgn 4 dlaiel ol ol edly Jdodad o0 gl
AGS oo Colas 080 cpl 5l bl pl .l (550Ul polie odlitwl § (ol 1> (salS lajli i | SS dlezel Liwly oy
@48 oo slenl g Cole 3 Sl jlusielly S s S 4l (Rl plyied & (ogias hen &S
b podyyg e (90l Sloss Sl ISel 0,58 5105 b pgyme sblie )3 (3jel Al S 9 (DS SIEIL &S i
Gl 4 s a5 3e0 dleld  bjgel elein! HgcnsS claJie (5 (odpaly Sl Gloyw O Wl o Soian
S o oo 35 ) e ol Leleinl 15U g (o )lul a4l caloul oo lodas (glad > (clac oo
@ S e I35y 9 ol pols gl ol by (698 & slazsl g pgld (aydy Jue aiile (a5 (slo e 3o
b S 4SS ol @ a8 5l (o pmiin sl S oo dlosel 8395 wimms S 4 51,3 389 95 oo (8l Aiowgh i
5 Pl 2l e ) &0 ol )l i (sgnae g 4 slatel @ly > il (T ]y 58 S8 (>
&S5 al (Glikson & Woolley, 2020) u8° SaS™ 5 ,u81)8 4 olus 2lge 1> Wlg5 o 5 dtisld |y p5Y ploeuil § cdluis
slosaly wo g (Sl slas il isy90 00 (il ) Cute lasely o Sl5 oo 459 dlaly (pl &5 Cunl (] 295 LB
&lg 5 il 4zl oy 1) (e sl 3)lg0 )3 caml v b (Sl Oylee ialS (J S sl i (6,I38]g) die
g, 48l (iran My Gy Slas b 55, (B (Stunly Canm 43 35 1050 0] o Canl (5 gpan Sl
Eghan hon dlgw ul (Sgian Shgn 4 (Sly g (Eguae (hgn dlgw G bline g Cute dall) 3929 ue pOb>
5 beosgize dacubls o,Sles )by I 2T 5 (oolis] o)l ogrio Sy (i 5l Glasgeme g
10,8 cudldy (658 ISy e L5 g (Long & Woolley, 2020) 3 oo 4isS dioubign (glbpium (slain! (ladoly
s S 1 6Vl o 1 85 S8 Blg 3 5 o Ll iama G (63918 appllan 5 (lisabl s saal S
bl b)) sl 63V 2l asls i)l (6y9l8 el 9> Blate 9 3,5 L (gt (ol e iylo, 85 (o giucae
sloie] Corgo 395 gy a5 Canl ol yots (659U 4 Cnns (3L gy J S g alad olus! b cdel a8 anily o cand 9 g
Cp it ) odlitnl Clgpus ¢ (siedgu I STyl gBly > Ded e (Soas Lgn 4 Niedin (Siwly asbl )3 5 ST
S Vgane wifagh s (S3imo Ghgh dise] 53 (8 yider Sy | 45 003l ol 003 (Bpme 53 Gipdy slosliie
&Y ad oolazwl Wl)sl Cuw &S .L‘»)b J)S\la.c d)'L*"U-n-Pd 9 aline J> ‘d)‘frv“‘“‘” J‘{"‘“ o ‘_5)9&'9 L’)..{] (Sed g )" ‘_5)3’\!1.3
@ty S5 o)l (Blb S g (BT dygus eleinl (S0l )k Bl rizeen D95 e (5l 4 (Siunly Cold 2 4
90x%e )] 50 1y (oyolid cpl i (gt Jleinl b g amd o ialel 1) bame S 5l plgieay o] 5l eslazul Jleas]
Zhang & Dafoe, ) 5495 g S5l5 Liwly ol )3 il o b0 365 (slapaonad 10 1y ol 5 Bl 0 395 (glddy> g oased
yuda (o3 louing (slaps 1931 5 Shas 4 s ol8T 5l y)l8 (6 )9lid b b3l y3 45 siwun e (2019; Zhang et al, 2025

! Technology Acceptance Model



A SH 5 b S50 | olaiel dly 40 Ly 9d 4 (Kiwly ilo Lid

$he 45 g e dleiel T s 5> a4 ol olpen (6yk8, Bls  Sawly 5 e b aSl s Sl
P9 e yie (69l b Madan Jolai l8l g (o5 9 25 (EalS d (aly Ll &Bly 55 )l 608

0B SOk b (g)bline 5 Cuto dlaily (ogtan (hen 4 (Sialy Sl Glagg slaaBl | 503 (i > (pizen
o)l Glisdr oSogun o Slo)loe 45 3yl Sl ) o Sl ey ) (ogas ] ) imd o 4B pSGgCu
S gz beaaly Jols b lee ol L9d o0 45D g9yl y90 5l gy 0dmy b b arzlse sl 5)900
i dres w5 sl Cilises oy plosil gy (6y5ld ol ) ST L 5 Ko o2kl (glimods By palls 55 dn ST (o giuan
W5 o S gmmn Logn cla il aBly ;5 .S SaS la g () ool 4 Llg5 o AL ol yois Niodim Jolss g (oolis] 15T
gt |y xS mrenal 5 e Jo anl)8 cpgiie GlagSll )l 5 (Bly Lulyd (giloand waomy glaodly ile eal)d L
g AMadio Stuwly 550> (sow ;I .(Long & Magerko, 2020) % .5 oo )8 dliwe J> d5l)8 0 1) cudMS 5 (oola] S&5
o 0933l &S Sloj 39 i 6y (18 S )lae Sl sotee SR LS ) Nl oo (gtan Ghen 4 (b3l
Wlo (2bb)lee k5 piS o0 04038 S g 69l (JoloS ) 1y 395 B 9 S pdyee |y (otas Sisr slagzgyS solisl
Jus 3 0t ol (nl 29 o0 Bl o> s (6 S maenal (lg5 9 SNl mlie (2l (s picdgtune (oolinl S
Sz g cind |y YU o 3L sl saiaily Caol Sae ((6)gld 4 dojl i SG1 ST ol 0uiiS 1,55 e
W Sl L g (esiae (hgn 4 (SNily opMedy S (0l Bpan Simyd L) (S)lie 5 Jlb 5500
4S5 (g g (slygig0 A5le) (g slylil & (ledbl Jld (31l (sl a3 T 5 o8 (dlosy 10l oo 23S
Cadybo al a4 (JyuS ol g ST ©jge )3 098 xie (83 wlie ilwdise 4 Nlge ld cpl 4 ST S
(Risko & Gilbert, 2016) sol>ul o (5553 (sl (S9)d 3Nl Cdl g (o5 aladls Caxd ¢ Guas (5500

0P o) p (ouan (hgp & (Sialy (Aol B L (eotae (ign dlgw malite f S e 3)90 )3 (inen
o JYatwl wyy dodly Julow a4y ¢ e giuan ign jl oolaiol Lly3 15 538 &S g o gt Jloj (0T ST (0SS g ims
Sl S g pards (Jdoo 098 Cusl 4 (Sghas Gher 4 Sty b pl 3 il b 2gp Jlasl b
Wilo) (egae J3gn (5L Gla)lpl 2 4SS L o e Gl (iored 58 00 pocie Baemeual 0)1yd (il g (ool
b dgur sl Blpl ol 5l 4sSe wilay 5,8 &5 Sloj oager lie dnwgs (4 iy solica b sjlre sl
S ilocSinlan b mg,S o0l sl 0oy o colbll ale) A8 oo iyl ) L omg,S Molas sty i o giuas
O Ml ey Medigh (598 SoS L dl alph iz )3 258 o0 gl (6)gld (ul 4 dieddn (Stly ) (e
135 CuBMB 6j9 53 ol Cawd (b 5 She (gylAT STl 4 5wy (Eol38l ) (60,8 0 (Sialen (iS Wl po 0 1) 295
P9d e BySS (gild ol (> b o cpgai (e M5 sl (ogian Gher (laylpl (S5 5 (isupled! oolinl )b
lgisce (830 g 058 g5 aSLy 0aiiS' G puae Byo &5 )15 oS ol I8 51 Sloj eoian Jbon & AW  Siuly &ly 5
slaclhe )] 4 puins jobdy Sgiunn ieb dlgw 4> )3T amd o i padiine e ()18 31 Jde pl cdias > il
83y St 53,55 Sy 635 S 5 e iaman G b i pipe Jab Sl s ] 09 e oSitgam 35
LS oo Jos Cuto (Sl SO i )D Soinan (bed & (Siwly oplplo (Luckin & Holmes, 2016) 5445 oo s )loo oy



10 ) oyl ¥ 0398 ¢ clai/ U s ws” M

ol (Siawnly cutsS 5 Cutlo (S50 )le @y .08L atily joS0e sl )lio p oaiS Camdl 5 (wsSeo Ol 3l Wilgs o Siusly
igp 4 dleiel &5 08 plo Glyie wSugu 08 SO)ke 2 (Sohae Jhgp 4 (Nily (Ble LI L (Sgias
O dlezel oyl (Glikson & Woolley, 2020) >l oLl Liadign (slapimm 3 Shas a3 Gl gl 5,8 blod 4y = giunn
b gt slisl 4l ) (sloal b (Jobs 3 cutal o a1l ) (Fble [l CuieS 9 485 5 Soe 4 ) (S5
la Julos g laodls b i cigds oo ditunly o)l 40 g 15,15 dleiel cgimo yogn 4 a5 SuST5 il (piaww zlhb olojlo
b 3 U155 25y & Al oy Sl Jlb (03 LS 5y 53 esian o b 5, o 5 Ligd e <0y
3503 5l &yt b3l ol 51095 o cmge o)l dlazel gl 4 3,8 &S Lalys 3 cguan oon claylnl 4 Saly S
2 St Agrow b 295 o0 e dlatel & sl (6592 3 4S5 pl el Wl 153 (slvojgo CudeS w53 g o3litu
ol (SNiuly 4 g 0ad SBMS (gl o] ¢ )50 Slwdise) Mlg oo dleis! pl &S Cunl o > pl gl o HIS dgu0
claass aen 5l 28T 5 e g @geds odlitul g o SE al b byl as olo a8 jeb len andl 0gd  agie
Dpdy Oyeo (Souas s jl odlail aie g Cute

5o 3920 15T ogian bom 0jg> 13 labre (sludiallss 5 Bigel 1 ()IT Lo Cumt] 2 g0 Sl @l ()
53 amd o LS Bjgel CatuS 30 50 )5 Juted ole lgicas 1) ((b1,3l &) SlalT g Jolete  Siwoly (cdS” 585 500
Glanl Caodd 13 died )8 5l S i ds Kl o Sgimn Gign oS Cul o] I Sk asl ol elan! ) g i
o] B geans sla e cusl dgame (3500l i ay gy & py e sblie ) ofigas 355 B (slaial g (o350l
SIS Jials 4y Gy ol g im0 @)l Sy g oy e (objgel Slodd oghian Ggn | (6500 b il o
ST Siuoly g sleiel olgu j (613595 p dajls cpuss Mele o 5 Lol olgicds olales cdiso) ol )3 48 S 590l
Sk 9o 9 395 Sl SbOlhe Cogl Cax 3 sld cpl Glacud)b il U sius (eguas en &
A8 ookl o jgel sl

Slgw sl gly yete g0l clanly Shb b dgd oo dlgidas Sig0] o) iKiwlow 4 corbaisS =l gl
ozl B gens sl il (lp p3Y i gye (w)lbe )3 (6)9ld Slacdlupj drwgi 5 (lodae (otae Jign
b Skt (slaefyyy sl 5 (bjoel yetumo (slolS)S ()15 b il o olse (it S wml B 1) (ojel 0je o
S )bia b bl plalee (izman S Jiged ey 0 3218 3 1) (s giae hgn Sl B (5550 142 die 555l s b
Sl b 6593 cal 34l )3 1) 353 gy B (S ghuas Uosn syl WlEs (55 4 g (Bjel (slooygd > Jlud
A ) (0S5 g )8



AY SH 5 b S50 | olaiel dly 40 Ly 9d 4 (Kiwly ilo Lid

&bo

Abbasi, B. N., Wu, Y., & Luo, Z. (2025). Exploring the impact of artificial intelligence on curriculum
development in global higher education institutions. Education and Information Technologies, 30(1),
547-581. https://doi.org/10.1007/s10639-024-13113-z

Akgun, S., & Greenhow, C. (2022). Artificial intelligence in education: Addressing ethical challenges
in K—12 settings. Al and Ethics, 2(3), 431-440. https://doi.org/10.1007/s43681-021-00096-7

Avdiu, E., Bekteshi, E., & Gollopeni, B. (2025). Learning skills for the future—implementing the 21st-
century  learning.  Multidisciplinary ~ Science  Journal, 7(1),  2025011-2025011.
https://doi.org/10.31893/multiscience.2025011

Chasokela, D. (2025). Role of technology integration in the development of 21st-century skills in STEM
university in Zimbabwe. Journal of Research in Education and Pedagogy, 2(1), 124-135.
https://doi.org/10.70232/jrep.v2il1.36

Chasokela, D., & Moyo, F. (2025). Science, technology, engineering, and mathematics learning
technology implementation to address 21st-century skills: The Zimbabwean higher education
context. In Insights into International Higher Education Leadership and the Skills Gap (pp. 319—
344). IGI Global Scientific Publishing. https://doi.org/10.4018/979-8-3693-3443-0.ch013

Chrisnawati, G., Sanjaya, Y. R., & Utomo, A. (2026). Development of an artificial intelligence-based
adaptive typing training system to improve accuracy and speed. Journal of Artificial Intelligence and
Engineering Applications, 5(2), 3035-3038. https://doi.org/10.59934/jaiea.v5i2.2093

RAND Corporation. (2022). Artificial intelligence applications to support K—12 teachers and teaching:
A review of promising applications, opportunities, and challenges. https://doi.org/10.7249/RR3131

Fauzi, A. L., Kusumabh, Y. S., Nurlaelah, E., & Juandi, D. (2025). Computational thinking education in
K—12 artificial intelligence literacy and physical computing. Journal of Educational Review.
https://doi.org/10.1080/03004279.2023.2271019

Fitria, D., Asrizal, A., & Lufti, L. (2025). Enhancing 21st-century skills through blended problem-based
learning with ethnoscience integration: A mixed-methods study in Indonesian junior high schools.
International Journal of Learning, Teaching and Educational Research, 24(1), 464-480.
https://doi.org/10.26803/ijlter.24.1.24

Glikson, E., & Woolley, A. W. (2020). Human trust in artificial intelligence: Review of empirical
research. Academy of Management Annals, 14(2), 627-660.
https://doi.org/10.5465/annals.2018.0057

Grassini, S. (2024, October). A psychometric validation of the PAILQ-6: Perceived artificial
intelligence literacy questionnaire. In Proceedings of the 13th Nordic Conference on
Human-Computer Interaction (pp. 1-10).

Jia, F., Sun, D., & Looi, C. K. (2024). Artificial intelligence in science education (2013-2023): Research
trends in ten years. Journal of Science Education and Technology, 33, 94-117.
https://doi.org/10.1007/s10956-023-10077-6

Kalyani, L. K. (2024). The role of technology in education: Enhancing learning outcomes and
21st-century skills. International Journal of Scientific Research in Modern Science and Technology,
3(4), 5-10. https://doi.org/10.59828/ijsrmst.v3i14.199

Kelley, T. R., Knowles, J. G., Han, J., & Sung, E. (2019). Creating a 21st-century skills survey
instrument for high school students. American Journal of Educational Research, 7(8), 583—590.
https://doi.org/10.12691/education-7-8-7

Khan, G. M., Ali, Z., & Khalid, A. (2025). The impact of artificial intelligence-based personalized
learning on students’ motivation and self-regulated learning. Review of Applied Management and
Social Sciences, 9(1), 595. https://doi.org/10.47067/ramss.v9i1.595

Lasmiatun, K. M. T., & Manteghi, N. (2025). The impact of artificial intelligence implementation on
Islamic financial literacy and global economic changes in the banking world. Journal of Islamic
Economics and Business Ethics, 2(1), 24-44. https://doi.org/10.24235/jiesbi.v2i1.253


https://doi.org/10.1007/s10639-024-13113-z
https://doi.org/10.1007/s43681-021-00096-7
https://doi.org/10.31893/multiscience.2025011
https://doi.org/10.70232/jrep.v2i1.36
https://doi.org/10.4018/979-8-3693-3443-0.ch013
https://doi.org/10.59934/jaiea.v5i2.2093
https://doi.org/10.7249/RR3131
https://doi.org/10.1080/03004279.2023.2271019
https://doi.org/10.26803/ijlter.24.1.24
https://doi.org/10.5465/annals.2018.0057
https://doi.org/10.1007/s10956-023-10077-6
https://doi.org/10.59828/ijsrmst.v3i4.199
https://doi.org/10.12691/education-7-8-7
https://doi.org/10.47067/ramss.v9i1.595
https://doi.org/10.24235/jiesbi.v2i1.253

10 ) oyl ¥ 0398 ¢ clai/ U s ws” AY

Long, D., & Magerko, B. (2020). What is Al literacy? Competencies and design considerations. In
Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems (pp. 1-16).

Luckin, R., & Holmes, W. (2016). Intelligence unleashed: An argument for Al in education. Pearson.

Mao, J., Chen, B., & Liu, J. C. (2024). Generative artificial intelligence in education and its implications
for assessment. TechTrends, 68, 58—66. https://doi.org/10.1007/s11528-023-00911-4

Morales-Garcia, W. C., Sairitupa-Sanchez, L. Z., Morales-Garcia, S. B., & Morales-Garcia, M. (2024,
March). Development and validation of a scale for dependence on artificial intelligence in university
students. In Frontiers in Education (Vol. 9, p. 1323898). Frontiers Media SA.
https://doi.org/10.3389/feduc.2024.1323898

Rahimi, A. R., & Mosalli, Z. (2025). The role of 21st-century digital competence in shaping pre-service
language teachers’ 2lst-century digital skills: The partial least squares modeling approach
(PLS-SEM). Journal of Computers in Education, 12(1), 165-189. https://doi.org/10.1007/s40692-
023-00307-6

Risko, E. F., & Gilbert, S. J. (2016). Cognitive offloading. Trends in Cognitive Sciences, 20(9), 676—
688. https://doi.org/10.1016/j.tics.2016.07.002

Scharowski, N., Perrig, S. A., Aeschbach, L. F., von Felten, N., Opwis, K., Wintersberger, P., &
Briithlmann, F. (2024). To trust or distrust trust measures: Validating questionnaires for trust in Al.
arXiv preprint arXiv:2403.00582. https://doi.org/10.48550/arXiv.2403.00582

Siddiq, F., Olofsson, A. D., Lindberg, J. O., & Tomczyk, L. (2024). What will be the new normal?
Digital competence and 2 1st-century skills: Critical and emergent issues in education. Education and
Information Technologies, 29(6), 7697-7705. https://doi.org/10.1007/s10639-023-12067-y

Stolpe, K., & Hallstrom, J. (2024). Artificial intelligence literacy for technology education. Computers
and Education Open, 6, 100159. https://doi.org/10.1016/j.cac0.2024.100159

Tan, X., Cheng, G., & Ling, M. H. (2025). Artificial intelligence in teaching and teacher professional
development: A systematic review. Computers and Education: Artificial Intelligence, 8, 100355.
https://doi.org/10.1016/j.cacai.2024.100355

Vieriu, A. M., & Petrea, G. (2025). The impact of artificial intelligence on students’ academic
development. Education Sciences, 15(3), 343. https://doi.org/10.3390/educscil 5030343

Wang, Q. (2026). Construction and empirical analysis of an artificial intelligence-based educational
assessment model. International Journal of Information and Communication Technology Education,
22(1), 1-16. https://doi.org/10.4018/IJICTE.399169

Wang, Y. (2024). Emotional dependence path of artificial intelligence chatbot based on structural
equation modeling. Procedia Computer Science, 247, 1089-1094.
https://doi.org/10.1016/j.procs.2024.05.145

Xiojing, G., Tegeh, I. M., & Santyasa, I. W. (2026). The effectiveness of artificial intelligence-based
personalized feedback in teaching English as a foreign language. Indonesian Journal of Educational
Development, 6(4), 1248—1259. https://doi.org/10.59672/ijed.v6i4.5649

Yim, . H. Y., & Su, J. (2025). Artificial intelligence learning tools in K—12 education: A scoping review.
Journal of Computers in Education, 12(1), 93—131. https://doi.org/10.1007/s40692-023-00304-9

Zhang, B., & Dafoe, A. (2019). Artificial intelligence: American attitudes and trends. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.3312874

Zhang, X., Yin, M., Zhang, M., Li, Z., & Li, H. (2025). The development and validation of an artificial
intelligence chatbot dependence scale. Cyberpsychology, Behavior, and Social Networking, 28(2),
126-131. https://doi.org/10.1089/cyber.2024.0240

Zhao, Y. (2025). Artificial intelligence and education: End the grammar of schooling. ECNU Review of
Education, 8(1), 3-20. https://doi.org/10.1177/20965311241265124


https://doi.org/10.1007/s11528-023-00911-4
https://doi.org/10.3389/feduc.2024.1323898
https://doi.org/10.1007/s40692-023-00307-6
https://doi.org/10.1007/s40692-023-00307-6
https://doi.org/10.1016/j.tics.2016.07.002
https://doi.org/10.48550/arXiv.2403.00582
https://doi.org/10.1007/s10639-023-12067-y
https://doi.org/10.1016/j.caeo.2024.100159
https://doi.org/10.1016/j.caeai.2024.100355
https://doi.org/10.3390/educsci15030343
https://doi.org/10.4018/IJICTE.399169
https://doi.org/10.1016/j.procs.2024.05.145
https://doi.org/10.59672/ijed.v6i4.5649
https://doi.org/10.1007/s40692-023-00304-9
https://doi.org/10.2139/ssrn.3312874
https://doi.org/10.1089/cyber.2024.0240
https://doi.org/10.1177/20965311241265124

