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[Abstract]

Generative artificial intelligence (Al) is increasingly being applied to the ideation, generation, selection, and revision stages of
design education. Through structural equation modeling and multi-group analysis, this study examines perceived creative behavior
in generative Al-assisted contexts among Chinese and Korean university design students with experience using generative Al. The
results show that design students’ evaluation of generative Al is not formed solely by tool convenience. Additional relevant factors
are whether Al-generated outputs can provide creative stimulation, effectively support the creative process, and remain open to
students’ judgment, selection, and revision. The Chinese and Korean samples showed a relatively consistent pattern in the role of
creative efficiency, while the creative support path was the only path showing a significant between-sample difference. The
creative support path was more pronounced in the Korean sample, whereas creative support, creative efficiency, and creative
control were all significant in the Chinese sample. The findings suggest that the application of generative Al in design education
should not remain limited to tool operation and rapid generation; it should be integrated both with creative process management
and with attention to students’ ability to judge, select, revise generated outputs, and explain their creative rationale.
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Table 1. Operational definitions and measurement items

Variable Measurement ltem

Generative Al helps me obtain new design ideas.

Generative Al helps expand the possibilities of visual

Perceived | expressions or styles.

Creative

Support | Images or content generated by generative Al provide
(pcs) | references for my design ideation.

Generative Al helps me overcome obstacles in design
ideation.

Generative Al helps reduce the time required to
complete design tasks.

Perceived | Generative Al improves the efficiency of generating
Creative | Sketches or design alternatives.

Efficiency
(PCE)

Generative Al helps me compare different design
alternatives more quickly.

Generative Al improves the efficiency of revising and
refining my work.

| can influence generated outputs by adjusting
prompts or parameters.

Perceived | | can evaluate and select generated content suitable
Creative | for further development.

Control || can revise generated outputs to align with my design

(PCC) intentions.
| can maintain creative agency when using generative
Al
| use generative Al to find creative references for
design learning or coursework.
| use generative Al to generate sketches, images, or

) visual alternatives.
Perceived

Creative || use generative Al to explore styles, colors, or
Behavior | composition directions.
(PCB)

| use generative Al outputs to revise my work or iterate
design alternatives.

| integrate generative Al into my personal design
creation process.

http://dx.doi.org/10.9728/dcs.2026.27.8.2229

2 Ho ZHE Hof| =AY

Table 2. Translation review and pilot survey results

Item Description
) The Chinese draft was translated into Korean,
Translation : .
followed by semantic back—-translation and
Procedure

consistency review by bilingual researchers.

Researchers with backgrounds in design education
Expert and Korean—Chinese bilingual proficiency reviewed

Review item meanings, disciplinary appropriateness, and
cross—language consistency.
Key Expressions such as "perceived creative control" and
Revisions | "perceived creative behavior" were refined.

Pilot Survey | A total of 42 participants: 22 from the Chinese

Sample sample and 20 from the Korean sample.
Pilot Survey Mean: 4.8 minutes; no evident comprehension
Response cogr ) A o
: difficulties were identified.
Time
Pilot Survey | PCS a=0.901; PCE a.=0.884; PCC a =0.862; PCB
Reliability |a = 0.846.
No items were deleted; the word order and
Item disciplinary phrasing of five items were slightly
Processing

refined based on feedback.

3-3218 $Y2 22 M

LE

& AT T ] tish fARl A A s
O 747} AR EARE AAEISth T Bk 22k
A Z 5] “Wenjuanxing™& &3 =st3lom, 3=
w2 2]l oid 2AF 341 “Macromill Embrain” &
aRlet 7 SPEFS B 2y 0, SuA HS
e 3ol Aok glom, Hx 3 Eel=
2 A AR AEe] gl SR B 28

ATE AF HRo| AT

= (e

2 Aol A HaA

)

i

rlo

o

>
* 42
)

=
Mol

M g Kooy ol &
(o3
a3
do K
4z

o ot
_o|L
k
S

2
re

N
N
N
2 ¢

oo T o ot [ Mo o

-
)

%

L)

2

pad

32

i)

o,

N
MN

ook
o
1

el g
=
o> M
L
(o 22
m iy 21:[1_?’
o
!
il
i
o,

3
o
2
2
o
N,
T
2
AN Y o2
Mo & 4

o,

Ko
by
QL
¥
o
o
)

i
X
=

g

=
2
12 4

ol i
o
¢
o
O
oA
=2,
>
i
ox

4
|
20
)

for 2
&=
=

=]
e
= 5z :

o i
il',
2
i L >
-4
ol
-
ot
o
ool g

r
re
-
1o
o
rO o fe o

2 4o 2 oet
okl -

N
S

=
B
PN
12

o KU T ot xR 2 o
o
:ol:t‘
ol
ol
=3
o
Ll
o2
H
a
>
o]

NN
(o}

)
o
fru

[0

T
oo
41:9%15
\(&,o
X
Nt

i

H

o
&)

1z ol rlo
2
o=

010 ast OE F-E FFI =
AN
ftlo
)
oo
o
32

o L
Pl
)

>
2

s

ofr m,m
2
o
o,

o ogt
&
il
i)
Of
o
iuj
X
2

o
X
o
s
qu
o i
S
)
rO
4
2
r*O

TR A
pe
B
of
z
o,
-
olo
ol

o
o> 2,

f
i)

i
23
flo
olo

0

o >

fr ©

[‘

ot} F i
2075 A%
2 64.3%3t. g
16455 A& & 20075 HF

4o
=2
wW
>~
[\)
4z
il
&
i)
_O'L
&
—
2 N

2
or_?i_&
)

fol T off &
i to ot

b P

fe

fo riz
b
(et
oo
;‘OJ%
(o
=S

of

[0 w
(@)

W~
T
il
4
2]
P‘L
9

bt
il

ofo
ot
38

olo
D
A

¢

n

Ho
fol
=3}
r

Ho
fol
olo
ot
it
N o
o
B
O
X
2
iul
e
=3}
e
o~ Lo
o
fol
olo
o
it
o
o |0

)
o
it
i
flo
pons
rlo
M ¢
P
™
)
i
=
=

1‘

)

oK

2

Lo

i)

o

o
O 2

—
52
;'._‘Q,
N
£
A
o,
o
r—‘:‘_li



A9l 7] Hloly F4-S #Elahy] faiA vt A8kl o,
% S e Aol Aeke 2R A ek,
EI3 MESs L x2 M8 A0t
Table 3. Questionnaire collection and screening
Item Chinese | Korean
Questionnaires Collected 342 364
Non—design Major or Eligibility Criteria Not
31 47
Met
No Experience with Generative Al-Assisted
X 26 32
Creation
Abnormally Short Response Time 22 31
Consecutive Identical Responses 19 27
Missing Responses, Logical Contradictions,
; X 24 27
or Inconsistent Information
Valid Questionnaires 220 200
Valid Response Rate 64.3% 54.9%
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Table 4. Sample characteristics and group differences

Variable Category China | Korean x? p
Male 93 76
Gender 0.795| .372
Female 127 124
Freshman 42 38
Sophomore 61 52
Grade 0.695| .874
Junior 63 54
Senior and above 54 56
Visual
Communication 53 50
Design
Digital Medla a‘nd 26 43
Interaction Design
) Product and
Major Industrial Design 39 34 |0.380| .996
Environmental and
Spatial Design 36 29
Animation, Film and
New Media Design 28 27
Other Design Majors 18 17
< 6 months 45 29
6 — 1 year 67 52
Al Use 4,982 .173
1 -2 years 74 83
> 2 years 34 36
Once a week or less 17 12
1-2 times a week 31 25
Frequency 0.869 | 833
of Use 3-5 times a week 88 81
Almost daily 84 82
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Table 5. Common method bias and multicollinearity tests

Test Indicator Result Assessment
Variance
common Explained bY | 41 coner | SingloFactor
Method Bias Harman's First . ° gle
Dominance
Factor
Perceived Creative No Serious
Multicollinearity Support VIF / 1.176/0.851 - )
Collinearity
Tolerance
Perceived Creative No Serious
Multicollinearity |  Efficiency VIF /| 1.211/0.826 - )
Collinearity
Tolerance
Perceived Creative No Serious
Multicollinearity Control VIF / 1.280/0.781 ; )
Collinearity
Tolerance
Collinearity Maximum Below the
. ) " 13.798 Common
Diagnostics Condition Index
Threshold
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Table 6. Reliability and suitability for factor analysis of the
Korean and Chinese samples

Comsiig No. of | Chinese | Korean Pooled CR AVE
ltems [0} a Sample a.
PCS 4 0.912 0.866 0.902 0.889 | 0.668
PCE 4 0.918 0.829 0.886 | 0.878|0.643
PCC 4 0.848 0.772 0.823 | 0.842|0.572
PCB 5 0.906 0.912 0.916 | 0.909 | 0.667
AFeids 47 As 7 B3] mEs eqrelRe 1w
T 0.70& A3, MG ECRE BF 0.70 o4,
B EAFEFHAVE)S 55 0.50 oldo 2 vehgrt uhe)
A 7 NS ASEEE 58 7S o s vt
shick A4 A= 3 73 A
E7. 54 28| 253 201F513, CR 2 AVE

Table 7. Standardized factor loadings, CR, and AVE of
measurement items

Construct ltem Standard|zgd CR AVE | Decision
Factor Loading
C1-1 0.797 Retained
C1-2 0.834 Retained
PCS 0.889 | 0.668 —
C1-3 0.825 Retained
C1-4 0.813 Retained
Cc2-1 0.803 Retained
Cc2-2 0.821 Retained
PCE 0.878 | 0.643 ——
C2-3 0.779 Retained
C2-4 0.804 Retained
C3-1 0.741 Retained
C3-2 0.762 Retained
PCC 0.842 | 0.572 —
C3-3 0.777 Retained
C3-4 0.744 Retained
C4-1 0.812 Retained
C4-2 0.836 Retained
PCB C4-3 0.829 0.909 | 0.667 | Retained
C4-4 0.791 Retained
C4-5 0.814 Retained

http://dx.doi.org/10.9728/dcs.2026.27.8.2229
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Table 8. Discriminant validity test

Construct PCS PCE PCC PCB
PCS 0.817
PCE 0.317 0.802
PCC 0.421 0.464 0.756
PCB 0.538 0.574 0.492 0.817

Note. The diagonal values indicate the square roots of AVE, while the
off—diagonal values indicate the correlation coefficients between
constructs.

9. ©A|
Table 9. Fit indices of the measurement model for the pooled
sample

BEo| 5HBY MIT A5

recommended

threshold assessment

fit index observed value

x?/df <3 1.478 good

rmsea <0.08 0.039 good

srmr <0.08 0.035 good

ofi >0.90 0.940 good

agdfi >0.90 0.919 good

cfi >0.90 0.983 good

>0.90 0.983

>0.90 0.980
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Table 10. Measurement invariance test for the Korean and Table 11. Structural model path test results
Chinese samples Index HA Ho H3
Fit index M1 M2 M3 Path PCS — PCB PCE— PCB PCC — PCB
x? 548.502 563.710 582.876 B 0.365 0.352 0.289
df 226 239 252 S.E. 0.052 0.046 0.080
X3/ df 2.427 2.359 2.313 C.R. 7.024 7.584 3.585
CFI 0.901 0.898 0.894 o < .001 < .001 < .001
T 0.884 0.888 0.889 Result Supported Supported Supported
RMSEA 0.067 0.066 0.066 Note. The explanatory power for perceived creative behavior is R? =
SRMR 0.061 0.064 0.067 0.541.
ACFI — 0.003 0.004 ]
I & 100
Note. M1 = Configural invariance; M2 = Metric invariance; M3 = }\Eugo AL e 9]1:!] ‘—E]"
Scalar invariance.
4-6 33 CRYEH Z2 20| 1|2
ok M1 A5 94 289 CFI gkol 0.902 ofzt 438t
= o MERThs JS 48 devt k. o= gF 4544 A4S e 33 dye AR vas
FRo| 24 I 7|HAQ W e A EEaAw v kR xSk g9 W Az fede 54 et g
o) 7127} 28 ePgoleta Bl ofPrhs A% onl  FiolA Fol @A BolE WolH, T R 3} A Aol7}
gt} ol @ Aaks B /b 2919 BaE S Qck A, B #3843 Qe e g B A7 7 He
A FRolel Bo] MRS AlRadome FA Bl o AR A4 Ashsl Yo 2k AR Ao] AA AsE WA A
WA Y A p BYol A olo} b ulAet o) Alskgteh AR Avks E 129% 3 1390 AAlSGIT.
o7} EANE 4 ATk BA, T ERI} B3 FR-E AR o A A3 ge) A9 QA ARe F R g
£ 2ol A BRES B SAEon, FRF] A oA BF foleigion, @ wRe) ARyt 5 HE
T, 2R A R SR AF AR ok T fm R WO frelabl Tk B B84 Q4 ARE T w6l
ol L MHE Tbsdel ek A, AN A B BF felaiglont A 2 Aol folalA eaieh. 34 5
Z Ol AR by mhEA Walshs gjelng, s AR AR T ER Ul frolsion @5 miA
o] AT &=, TRpQ1 741 B 32 g vial] gk ofs)7t
HA3] QHgE o] dvkar B] oot whebA] & ATE 57 ¥12. £2 520 512 g2o| Fx d2 4N Hn}
FTAdA AE ol g v E Y3 HA 8 73 7)dke Table 12. Structural path results for the Chinese and Korean
2 M, 243 54 A SR 95 A= g samples
siAEkA] eret). ol % Chlw AR Mlae B T B path Chinese Korean
91 vle] Az Aol F A5 9% Ao, 0|8 T g P | SE 1 p | P [ SEL P
ol A Al A <] oL} A A B3} xjo| & olutala}A| ng; 0.253 | 0.082 | .006 | 0.724 | 0.086 | <.001
o)1=
‘5‘—‘:}' PCE— PCB| 0.360 | 0.081 | <.001 | 0.429 | 0.048 | < .001
- PCC —
4-5 -_rl-}_'é,"’g’llE‘g n"! 7|-§ ?:'."g PCB 0.191 0.133 .042 0.056 | 0.086 .314
%Zg)_\;’_?‘go] sg 7%_& 75,‘@—_1,:_9} 7]1_791‘31 %7‘5‘%0&/‘3% Note. This table reports within—group path significance only.
F59 F PRUAARYS A4 TEREINE B 43, 55 CRTH A Ao A
o] XY A4, A a8 A4 2 A FAGES S Table 13. Multigroup path difference test for the Korean and
2, A2 Y Q4L RS dgagich 2y A Chinese samples
SARY] Aol FAsh, ANt o w2 AN V|E S T Path ChiBese Kor[;aan z P Conclusion
S5tk A% A4 AE 1D, Bl A A2, 32 584 —
- .
?_]/g' 51 9&.3} %X{]Z}E’_ E_\,:_ %]'X]‘ = 914101 191‘-4 :_]_ Xé(+) PCB 0.253 0.724 4.323 | < .001 Difference
o] o 8kS n|x|:= 7] o EluF T =i
)9S PIAE A o= ekt ofel met HI, H2 5 H3 PPCCE; 0.360 | 0.429 | 0.108 | .914 D.ffNo
o ne Ak EE F2 % o)l gk male A ifference
meo = W=7} A E PCC — - No
382 R = 0.541 2 Yebsttt o] Al M7 e Al B FCB 0.191 | 0.056 | -1.162 | 245 | et>
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