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[Abstract]

This study examined how university students’ Digital Competency, Expected Usefulness, and Perceived
Concerns are associated with Functional Utilization Intention and Overall Use Intention toward Al avatar-based
online learning content. The main regression analyses used 245 valid cases after excluding missing data.
Expected Usefulness positively predicted both Functional Utilization Intention and Overall Use Intention.
Perceived Concerns did not add significant explanatory power for Functional Utilization Intention (AR?=.000,
p=966), but did so for Overall Use Intention (AR?>=.048, p<.001). The coefficient difference for Perceived
Concerns between the two outcome models was also significant (x*(1)=18.32, p<.001). However, in the
supplementary analysis using Preference by Learning Situation, Perceived Concerns showed a positive
relationship, suggesting that concerns should not be interpreted as consistently lowering all forms of utilization
intention. Because Overall Use Intention was measured with a single item, the findings should be interpreted

cautiously as referring to general intention to use Al avatar-based online learning content.

» Key words: Al Avatar, Expected Usefulness, Perceived Concerns, Utilization Intention,
Benefit-Concern Dual-Path
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I. Introduction
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II. Theoretical Background

1. Al Avatar-based Online Learning Content
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Fig. 1. An Example of Online Learning Content Using
Al Avatars

2. Technology Acceptance Model
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IlI. Research Methods

1. Research Participants
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Table 1. Demographic Characteristics of Research
Participants
Category Range n Ratio
Gender Male 113 452
Female 137 54.8
1,2 111 44 4
Grade 3,4 139 55.6
Humanlt!es & 9% 38.4
. Social Sciences
Major Science &
Field ) . 113 45.2
Engineering
Other 41 16.4
Al Usage Low(1—2.times) 25 10.0
Frequency . Occasional . 26 104
High(Frequent/Daily) 199 79.6

2. Research Procedures
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3. Measurement Tools
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Table 2. Structure and Reliability of Measurement Tools

Variable
Items Source o
(Role)
_ Online lectures,
Digital Information search
Competency ! [17-18] 896
(Predictor) Clouq Usage.,
Collaboration, Mobile app
Lecture diversity,
Expected Repetitive learning,
Usefulness Time flexibility, [7-8] 899
(Predictor) Concentration,
Motivation
Information accuracy,
Perceived Decline in self-directed
concerns learning, Creativity, [14] 832
(Predictor) Communication,
Collaboration
'l:Jl:irI]iCztaI(t)ir;il Basic lectures, Review,
) Exams, Practice, [7-8] .883
Intention Fapduage
(Outcome)
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Preference . .
. Preview, Review, Before
by Learning
. . exams, Concept
Situation - . Self-
repetition, Foreign 893
(Suppleme constructed
language,
ntary Practice
Outcome)
Overall Use .
. Intention to use Al avatar
Intention [7] -
content overall
(Outcome)

% Number of Items: Digital Competency(5), Expected
Usefulness(5), Perceived concerns(5), Functional
Utilization Intention(5), Preference by Learning
Situation(6), Overall Use Intention(1)
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Table 3. Results of Measurement Model Adequacy
and Common Method Bias Test

Construct Items Indicator Results
KMO 892
Model : Bartlett's Test
26 items
Adequacy of Sphericity 475’%';14'
x*(325) pe
Harman’s
Commen Single-Factor
Method 26 items ; 38.7%
. Test (First
Bias
Factor)

Table 4. Factor Loadings and Cross-Loadings for
Expected Usefulness and Functional Utilization Intention

Items | Construct F1 F2 | F3 | F4 | F5 Tg;rgiig
EFF1 -582 | .096|.145| .620 | .143 | .620
EFF2 -677 | .052| 135 .497 | 113 | 677
EFF3 | Dxpected oo 083 | 211 473 | 044 | 672
Usefulness
EFF4 -161 | .054| .068 | .854|.219 | .854
EFF5 -.209 | .092|.195| .805|.209 | .805
INT1 =496 | 063 .166 | .640 | .061| .640
INT2 | Functional | —-669 | .022| 336 | 346 | 142 | 669
INT3 | Utilization | -.664 | .049 | 171 | 422|180 | .664
INT4 | Intention | - 243 | 096 | .222 | 559 | .407 | .559
INT5 -.343 | 073|.210 | .314| 594 | 594

IV. Results

1. Preliminary Analysis
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2. Descriptive Statistics
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Table 5. Descriptive Statistics(n=250)

Variable Items M SD
Online lectures 4.06 .89
Information search 418 .80
o Cloud Services
Digital Utilization 3.70 99
Competency -
Collaboration 3.90 .88
Mobile App Utilization 4.05 .85
Total 3.97 74
Lecture diversity 3.87 .94
Repetitive learning 4.10 .88
Expected Time flexibility 4.09 .94
Usefulness Concentration 3.28 1.30
Motivation 3.35 1.20
Total 3.74 .90
Information accuracy 3.69 1.02
Reduced P.rofgssor 3.46 124
Communication
Perceived Creativity Decline 3.43 1.16
Concerns D
Lower Self .Dlrected 338 120
Learning
Reduced Collaboration 3.38 1.23
Total 3.47 91
Basic lectures 3.75 1.05
Review and 4Mm 87
Organization
Fu.n.ctlo.nal Exam Preparation 4.05 .94
Utilization -
Intention Practice ar.ld 364 113
Demonstration
Language Learning 3.88 99
Total 3.89 .83
Preview 3.65 1.10
Review 3.98 93
Pre-exam Organization 4.14 .88
Preference Repetition of Difficult 398 100
. Concepts
by Learning -
Situation Support for Foreign 3.77 109
Language Lectures ' '
Practice ar.ld 357 109
Demonstration
Total 3.85 .82
OveraII.Use Intention to use Al 3.69 93
Intention avatar content overall

% Descriptive statistics were calculated using available
cases for each variable. Valid n ranged from 245 to
250 because of item-level missing responses; the main
regression analyses used 245 complete cases.

3. Correlation Analysis

Table 6. Correlation Analysis

Variable @ (@) (©) @ ® ®
O]
Digital 1
Competency
@
Expected 406 1
Usefulness
©]
Perceived 100 | -.138 1
Concerns )
@
Functional 462 772
Utilization -.094 1
Intention
®
Preference
by A03 | 684 | qo3 | 708
Learning
Situation
® 214 637 | -.310 606 497
Overall Use | .. 1
Intention
'p<.05, "p<.001
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4. Dual-Path Hierarchical Regression of
Usefulness and Concerns
4.1 Dependent Variable: Functional Utilization Intention(Model-1)
ZRIZE 7o r L8 ofds S4NUcR o
HAA 2] Bk Table 7, 81F 2t} 19AA HA|E
AFHB=.181)1F 7]die R-8-4(B=.699)> ¥ 62.4%F
A5 THF(2,242)=200.83, p<.001).
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Table 7. Hierarchical Multiple Regression on Functional
Utilization Intention(n=245)

Step | Predictor B SE B t VIF
Digital
Compet | .202 | .048 | .181 420" -
Step ency
1 Expected
Useful 639 | 039 | 699 | 1620 -
ness
Digital 1
Compe 203 | .049 | .181 4.10™ )
256
tency
Step | Expected 1
2 Useful 639 | 040 | 698 | 15.78™ )
256
ness
Perceived - 038 - - 1.
concerns | .002 | - .002 .04 069
“p<.001
Table 8. Model-1 Summary(n=245)
Step | R? Ang' F AR? | AF Ap
F(2,242)=
Stfp 624 | 621 | 20083 | - - -
F(3,241)= AF
Step
5 624 619 133.33 .000 | (1,241) | .966
=0.00
“p<.001

Fe 571t

F7} Bsigont dye

KA Sele =k
o8jo] FutT QolstA] UITHB

Al %T‘RIWARZ .000).

=002, p=.966). %, B0l A Fuler 22 75
28 46;% o0} B7Age) Il 58400 ool 3
=it

4.2 Dependent Variable: Overall Use Intention(Model-2)

A 2g oS F4uI0R sfu o] Ll
ot 1AM HAI2 A=, 71die [-8d2 A W
40.8%5 st oni(Z|hie -8 B=.659, X2
% B=-.054), 227A01A S22 F7151AL ojgo] Gojat
A S7I5IATHAR?=.048, p<.001). olnf 7]ohel -8B
- 606} HHOR, Q8l(p=-.226)= RO 77t Qo
SHAl 7]0dsto], WMol flgo] YAl o5 d2E A

= 0 0
o= &S u

Table 9. Hierarchical Multiple Regression on Overall

Use Intention(n=245)

Step | Predictor B SE B t VIF
Digital _ _ _
Compet | nog | 098 | g54 | 100 i

Step ency

1 Expected
Useful 682 .056 659 12177 -
ness
Digital _ _ _ 1
Compet | g7 | 067 1 g1 | o2 | 256
ency

Step | Expected 1

2 Useful 628 .055 .606 11.38 256
ness
Perceived - 051 - - 1.
concerns | 237 | ° 226 4.61™ 069

"p<.001

Table 10. Model-2 Summary(n=245)

Step | R? AFSZJ' F AR | AF | Ap

F(2,242)
Stfp 408 | 403 | =8336 | - - -
AF
F(3,241)

Step B (1,241) | <.00

2 456 449 —63;30 .048 =2123 1

""p<.001

Sef 7|ohE S84 OAY SRS EAIR Ul
88 il Pl el 71 e
o}, w2 AtRoAE £

G B8 ol DRI Sebt S0l 57

"1 20

5. Hierarchical Regression and Wald Test Results

Table 11. Wald Test for Difference in Concern
Coefficients Across Outcomes

Compari B in B in

ompa Model- | Model- | Difference x? df

son

1 2

Perceived | g5 | - 237 -235 | 1832 | 1

concerns

"p<.001
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Table 12. Supplementary Hierarchical Regression  Table 13. Regression Assumption Tests
Predicting Preference by Learning Situation .
VIF Jarque- | Breusch- | RESET | Durbin-
Outcome
STEP Predictor B SE B t range | Bera p | Pagan p p Watson
— Functional
Digital S 1.069-
competency 178 | .058 159 3.09 gtlllzat.lon 1256 057 <.001 083 | 2.110
1 Expected intention
547 | .047 599 11.60™" -
usefulness O.vetrallt.use 11'02652 558 .044 .026 1.815
R:/Adj. R*/ F 462 | 457 / 103.80(2,242) intention :
Digital Preference 1.069-
132 | .058 119 2.30 by learning ’ <.001 196 133 | 2.086
competency . . 1.256
Expected situation
585 | .047 .640 12417
2 usefulness
Perceived | /0| g4 | 175 | 367 Table 14. Influence and Outlier Diagnostics
concerns
R? / Adj. R? 490 / 484 / Max
/ AR* /| AF .029 / 13.48(1,241) Outcome Max Cook's D | Max leverage | studentized
"p<.001 residual
Functional
_ _ . . utilization .056 073 3.111
E,}%Qi, %EM Qﬂﬁ]—/v\J 7]%51 Qé]"g‘ q_%k Eaéﬂ} intention
A 2 09 Y o) $AOR Gojab crex] | Oerall use | g 073 3404
2}36}7] 946]1 SUR&} 71]—1\— %%1}\(-)] Wald 7:1@% ’::._‘/\]5}9\'1 Preference by
q I 7‘?:]}7_}‘ 7]%754‘ %‘8‘ o —53; Egé]q jo_E:] 71]_/'\_% I(?tarnti.ng 166 .073 6.218
situation
B=-.002, MYMY 2§ ojaF 20| £ rApt B=-.237

2 Uepdth £ Aol Atols SolshA Ushix
*(1)18.32, p<.001), 2] SFAZ7L 5 E&HI0IA o}

27 Yehdo] A7 WA SrIHIg)
E3 TURgoR THH ANA 28 ol
BB Ystel AR S 62 3

[e}
(o]
(o] =2 o T
AEZ PAStIC AFRFON Vg S84 WA

oll5-8.1012132(B=.640, p<.001), ¢ = JH o= Rols}
RCHP=.175, p<.001). & F7toll T BFF S7h=
GO ACHAR=.029, AF(1,241)=13.48, p<.001). ol&

AU 28 ol ekt Sejo) B aat
SUsHA] glol, B A7 A AR AN 2E
QB3 Aol astel siAfic.

6. Regression Diagnostics and Robustness

3l HEA At VIF He= 1.069014 1.256 Ato]=2 Lt
EfY 05544 Al 32X 23T Durbin-Watson
3L 1.815-2.110 ¥ol2 e, R Si4e] A7iet

Qure shoIg]x]  okofch oot d¥ mEHojA
Breusch-Pagan £+ RESET ZAo] 89]sto] S8AM

2 2y Ao oist Fopt WestnR, REAE Al
TS A EAIsiIct WEAES 20008 AEA]
Zuksto] M-S MA|sHE T, WEFRA 95% Al A7He

st

Table 15. Bootstrap 95% Confidence Intervals for
Final Regression Models

i Bootstrap
Outcome Predictor B 95% CI
Digital 203 | [.105, .294]
. competency
Functional Expected
utilization P 639 [.541, .725]
. ) usefulness
intention P ived
erceive -.002 [-.067, .068]
concerns
Digital 001 | [-145, .133]
competency
Overall use Expected 428 [.519, .743]
intention usefulness
Perceived =237 | [-.342, -131]
concerns
Digital 132 | 018, .232]
competency
Preference Expected
by learning usepf)ulness 585 474, .684]
situation Perceived
erceive 161 [.060, .268]
concerns
V. Conclusions
¥ AP Al ofule} Jlt 219l sty 2HIA 282
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2 7% Aol AMOIME £ £4HQ) 7 G} &fo]7p & oIgpy] mEo|c} tfske £¢] %79
olz|olc}, B ARBMOo|A &Fa Alshd M50 st &

fil= AARo 7 UeEpton, e ARboAE §Ol5HA]
olorct ol JgjEl S8AS &= U »
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=, AN 28 e HoskH SeAt 7=

| [e] [e}

Q2] YA Tt AES B ofHc 93] AR thRojof Fi). 3] 1 AEpgo] et &

A7 AES 9P} BURYOR ANY MIH TG 0ojS wefsiel A AL HY AF AL Ok
ot B WAL HYUE 2FOIN ARPHOR 3 $m, RAK-SSA HIRES Vst WYt a7
419t 710 S840l T F4W BEOIN S o olSEld, SdA BEShe HuY 2XE Ha)
g AR ol eololgicks e S84 JI) FY  ARISHL AT 5 Ak WA AF HEt elRE TR
wolop ARFATHT-8). T2 J|E 38T BE OF  HO2 2P, EE AN, MAR RISH, UE
29 o] ol £ PR RS Tkt AFS W W Vb3 e YeAEA AU et B
o] Bast 2 nfE 4 9t
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N} 71hE 714 489 W 27 @9los B g A 79.6%S AAlste] 2t Auisto] Aokl Slct. A, A
U[SIH[7-8], FUolA Al 2JElRIAZL £ WH| B Al ofule} 21X AL o]F1e] YA QX xAo]D2 9
ojgfo] 5 T AN WFS LolUTHI). ¥ A} FEol: AV ek A, AU 2 e Ty
T ol 984T 489 WAL AR, ASWUYAA YO FHo] NHE AHEo] BRI AV U
Sl Al ofeleleh A28 OPJoIME YUTS Hol o o] vifslel B YEhE HEES B AER B

10]14
O AE s s ot 9t 83to]

SR 8 wAstg oy EEA0 M 2 UYEETE =
S, L7t Aty E8 oS Wi At oA ORE A 752 54 A2 JEoh YA, 7diE §&
H|A oitoll A X2t JFo] 83 AollRte Bt A A 7 6A &8 97 Afo]ofl 2 Afat gf wARRs)
o Rgtohe Aukz[14], Holuf Q27 FESH= olF 4 7T R} TEEG L AT it $4 Ao o
2 1RO EAlE AXRIY AP 3R Z1Hiet BAl w7 AT g st 014 QQleA 9 paRvgAlR
of A3AME F&o] tigh 8ok tojditts Auete A S Dol N 7 wAY vy APeE A58 I
W ZAupolti{11]. 7]& 8 W0 A Zidier £ a7t 9l
AR 27t BEY 4 ASS BojFo] UAYA Qs 2 At Al oplE} 7]vh Refl gy FEIXE =Y
< 13t By A9 Qg HolErh §9] 5A]  F o, BERA & 71e/dd) sgAY] SeE Al e
QAIE [-87do] 73t ol alog Ar83kut FAlo]  sllof & WolRQlo), WA wo] A2 7)6H &§
27t HRHY &g oJFto] g nIRIThe A2 ws W oJfful MEbY &g O 71 AfojoflA] = &Rl AR A
ol Al 83 =00 o 43 7 WHo] a4Ee  AMY ¥ % 4 Aao Oigt ExEAntoz A
Fxshe Aol axg Azo opr}

&, 28 92 715N &8 o A9 &8 o)y 2 AUt Al opulEt 7]vh RefQl shy FEIXO] &Y
o7 JEoto] 2o7F 715A &8 qFRUE WA I Ut wpAtete] A e Hgh shGAF SAlo A5
o2 ZAE MR &8 oFox] B FSloHA e & A 277} Ho], &% 1S WS04 o7kt Al sk
e HUsAH A&7Vt wapdls 92 YHsP|E 7]ostct

o
5 |
543k SWOlH £ APRNES ke o] g
9k A, Lol Al ofster ZHE £ @aa}
ot ARt 24, A
oMt AN £ TP5HL 54 AT §

gtk el 716A 28 2Jake AsfsiA]

=
r{g .
oln
5

2o >
2a)

o 3
O
i)

ol
—=1
oY
o o
o
2
o
-



Al Avatar-Based Online Learning Content Acceptance

: The Predictive Roles of Expected Usefulness and Perceived Concerns 341

ACKNOWLEDGEMENT

This work was supported by National Research
Foundation of Korea Grant funded by the Korean
Government (NRF-2023S1A5A2A21086427).

REFERENCES

[1] Korea Education and Research Information Service, “Current
Status and Policy Directions of Al Utilization in Higher Education
2024, KERIS Issue Report RM 2024-1, 2024.

[2] G. Veletsianos, “Emerging technologies in distance education,”
Athabasca University Press, 2010. DOIL: 10.15215/aupress/9781
897425763.002

[3] B. Reeves and C. Nass, “The media equation,” Cambridge
University Press, 1996.

[4] Y. Kim and A. L. Baylor, “A social-cognitive framework for
pedagogical agents as learning companions,” Educational
Technology Research and Development, Vol. 54, No. 6, pp.
569-590, 2006. DOI: 10.1007/s11423-006-0637-3

[5] R. E. Mayer, “Multimedia learning (2nd ed.),” Cambridge
University Press, 2009. doi: 10.1017/CBO9780511811678

[6] R. Moreno and R. E. Mayer, “Interactive multimodal learning
environments: Special issue on interactive learning environments:
Contemporary issues and trends,” Educational Psychology Review,
Vol. 19, No. 3, pp. 309-326, 2007. DOL: 10.1007/s10648-007-
9047-2

[7]1 F. D. Davis, “Perceived usefulness, perceived ease of use, and
user acceptance of information technology,” MIS Quarterly, Vol.
13, No. 3, pp. 319-340, 1989. DOI: 10.2307/249008

[8] V. Venkatesh, M. G. Morris, G. B. Davis, and F. D. Davis, “User
acceptance of information technology: Toward a unified view,”
MIS Quarterly, Vol. 27, No. 3, pp. 425-478, 2003. DOIL: 10.2307/
30036540

[9] K. H. Yang and B. S. Jang, “An analysis of factors influencing
elementary and secondary school teachers' intention to use artificial
intelligence,” Journal of Practical Engineering Education, Vol. 17,
No. 1, pp. 23-30, 2025. DOIL: 10.14702/JPEE.2025.023

[10] D. C. Lee and C. Y. Chang, “Evaluating self-directed learning
competencies in digital learning environments: A meta-analysis,”
Education and Information Technologies, 2024. DOI: 10.1007/
$10639-024-13083-2

[11] H. Lee, S. Jung, Y. Kim, and Y. Cho, “University professors’
perceptions of generative Al in higher education: An activity
system model approach,” Journal of Educational Information and
Media, Vol. 31, No. 6, pp. 2541-2564, 2025. DOI : 10.15833/
KAFEIAM.31.6.2541

[12] N. L. Schroeder, O. O. Adesope, and R. B. Gilbert, “How effective
are pedagogical agents for learning? A meta-analytic review,”
Journal of Educational Computing Research, Vol. 49, No. 1, pp.
1-39, 2013. DOL: 10.2190/EC.49.1.a

[13] A. Bhattacherjee, “An empirical analysis of the antecedents of
electronic commerce service continuance,” Decision Support
Systems, Vol. 32, No. 2, pp. 201-214, 2001. DOI: 10.1016/
S0167-9236(01)00111-7

[14] M. S. Featherman and P. A. Pavlou, “Predicting e-services
adoption: A perceived risk facets perspective,” International
Journal of Human-Computer Studies, Vol. 59, No. 4, pp.
451-474, 2003. DOL: 10.1016/S1071-5819(03)00111-3

[15] M. J. Culnan and P. K. Ammstrong, “Information privacy concerns,
procedural fairness, and impersonal trust: An empirical
investigation,” Organization Science, Vol. 10, No. 1, pp. 104-115,
1999. DOI: 10.1287/orsc.10.1.104

[16] T. Dinev and P. Hart, “An extended privacy calculus model for
e-commerce transactions,” Information Systems Research, Vol.
17, No. 1, pp. 61-80, 2006. DOI: 10.1287/isre.1060.0080

[17] A. Ferrari, “Digital competence in practice: An analysis of
frameworks,” European Commission, Joint Research Centre,
2012. DOIL: 10.2791/82116

[18] W. Ng, “Can we teach digital natives digital literacy?,” Computers
& Education, Vol. 59, No. 3, pp. 1065-1078, 2012. DOL: 10.1016/
j.compedu.2012.04.016

Authors

Hyeyeong Kim received the M.A. and Ph.D.

degrees in Educational Technology from
Korea University, Seoul, Korea, in 2014 and
2022, respectively. Dr. Kim is currently a

Research Professor at the Institute for

Institute for Educational Innovation, Dankook University,
Korea. Her research interests include educational technology,
artificial intelligence in education (AIED), design thinking,

and online education.

Hyojung Jung received the M.A. and Ph.D.

degrees in Educational Technology from
Hanyang University, Seoul, Korea, in 2006
and 2010, respectively. Dr. Jung is currently

an Associate Professor at the Department of

Dept of Biohealth Convergence, Dankook University, Korea.
psychology,
learning (CSCL),

thinking, convergence education, and educational technology.

Her research interests include cognitive

computer-supported  collaborative design



