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[ Abstract )

University libraries have established various spaces to adapt to changes in
teaching models. Among them, makerspaces emphasize interdisciplinary learning
and creative thinking. However, traditional physical makerspaces are limited by
space and opening hours, while virtual makerspaces only provide online discussions
without enabling actual creation. Therefore, university libraries should establish
virtual generative makerspaces, integrating online creation platforms with physical
makerspaces and providing generative Al tools, such as Stable Diffusion, to allow
students to generate images through text descriptions, enhancing creative freedom.
This study surveyed 100 respondents on their perceptions of virtual generative
makerspaces. The results showed a Cronbach’s Alpha of 0.852, a KMO value of
0.855, and a Bartlett’s test significance of less than 0.001, indicating the reliability
and applicability of the questionnaire. Principal component analysis revealed that
two main components explained 64.644% of the variance. The average agreement
score on the relationship between virtual generative makerspaces and the maker
spirit was 4.46, while the usability agreement score averaged 4.68. These findings
provide valuable insights for university libraries in promoting virtual generative

makerspaces in the future.
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[ Summary ]

University libraries have continuously adapted their functions alongside
the evolution of information and digital technologies. Historically, libraries
primarily provided print materials for individual reading and self-study. Today,
with the widespread adoption of digital resources, libraries have expanded to
include electronic databases, online learning platforms, and network resources,
actively fostering user interaction with information. This shift supports
collaborative learning and creative practice in an information-rich environment.

Higher education has transitioned toward a constructivist approach,
emphasizing student autonomy and collaborative participation rather than the
traditional, teacher-led model. In response, libraries are moving beyond being
static resource providers to becoming facilitators of innovative learning spaces.
Recent spatial renovations have led to the establishment of information
commons, learning commons, virtual learning commons, and makerspaces to
support diverse student learning and creative practice.

Makerspace education promotes the library as an interactive venue that
encourages student thinking, collaboration, and creation. The maker spirit
emphasizes hands-on practice, learning through failure, and knowledge co-
construction, stemming from the “do it yourself” (DIY) ethos. School
makerspaces often integrate subjects like science, technology, engineering, and
mathematics (STEM) with digital technology to foster 21st-century skills.

However, traditional physical makerspaces face limitations, including
physical space, opening hours, and technical thresholds (e.g., 3D printing).
While virtual makerspaces exist, they are often limited to online discussions and

resource sharing, lacking integrated tools for actual creation.
The Virtual Generative Makerspace Concept

To overcome these constraints, this study proposes the “Virtual Generative
Makerspace” (VGMS) concept. This involves establishing a virtual learning

environment within university libraries that integrates Generative Artificial
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Intelligence (GAI) tools. Using image generation technologies (e.g., Stable
Diffusion), users can achieve learning goals through creative practice and
inspiration generated from text descriptions, thus enhancing creative freedom.
This approach promotes student creation in more flexible time and space,
helping libraries circumvent the limitations of physical venues and resources.
The objectives of this research include: (1) Exploring the relationship
between university library makerspaces and the maker spirit; (2) Evaluating
whether GAI creation platforms align with the principles of maker education;
and (3) Analyzing the usage experience and satisfaction level of students and

teachers regarding GAl-based virtual generative makerspaces.
Generative AI and Maker Education Principles

The integration of GAI, exemplified by Stable Diffusion, allows students
to input natural language prompts and instantly generate images or design drafts,
lowering barriers to creation. Through prompt engineering (using positive and
negative prompts) and plugins such as ControlNet and LoRA, users can quickly
create stylized content with precise structural control. This technology is
suitable for self-directed learning and creative expression due to its shallow
learning curve.

Prompt engineering serves as a strategy for learning and creative
expression; users enhance their understanding of style, composition, and
semantics through repeated generation and feedback. This iterative process
aligns with the core maker education ethos of “guided creation” and “trial-and-
error-reflection-re-creation”, echoing the library's role as a learning facilitator.

Maker education is rooted in constructivism and constructionism,
emphasizing learning by doing and practical reflection. Although GAl is virtual,
it offers visualization, simulation, and repetitive experimentation mechanisms,
extending the possibilities of the practical space.

Furthermore, GAI is crucial for digital literacy education, which

encompasses critical thinking and creativity. When using GAI, students must
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engage with the logic of their input prompts, the ethics and biases of the
generated content, and the reliability of data sources—processes essential for
information and Al literacy training. The virtual generative makerspace extends
the library’s "Third Space" concept, providing an open creation platform
unrestricted by physical venue, allowing continuous creation and learning

remotely and during off-hours.
Methodology and Questionnaire Design

This study utilized a questionnaire survey, combining convenience
sampling and snowball sampling, to collect quantitative data from university
students and staff regarding their perceptions of the proposed Virtual Generative
Makerspace. A target of 100 valid questionnaires was set and collected between
September 1 and October 6, 2023.

The questionnaire was designed with two main constructs (dimensions):

1. Association between Virtual Generative Makerspaces and the Maker
Spirit: This construct assessed how respondents perceived the virtual platform’s
cultivated maker culture and its connection to creative practice, based on
research into university makerspace models. Example questions included
whether GAI aids innovative thinking for design (Q1) and whether it fosters
creativity through diverse image output (Q2).

2. Usability of Virtual Generative Makerspaces: This construct referenced
technology acceptance theories, specifically perceived usefulness and perceived
ease of use. It assessed operational convenience, the platform's ability to meet
creative needs, and overall willingness to use it. Items included whether GAI
helps beginners realize ideas (Q3), supports diverse creative activities (Q8), and
alleviates physical makerspace constraints (Q6, Q7). Closed-ended questions
(Q1-QB8) utilized a five-point Likert scale (1 = strongly disagree, 5 = strongly

agree).
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Statistical Analysis and Validation

Prior to analysis, reliability and validity were assessed. Reliability (internal
consistency) was measured using Cronbach’s alpha (o):
The overall a was 0.852.

+ The a for Construct 1 (Maker Spirit Association) was 0.791.

« The a for Construct 2 (Usability) was 0.863. All values exceeded the
0.7 threshold, confirming the questionnaire’s reliability.

Validity was assessed using Exploratory Factor Analysis (EFA).

« The Kaiser-Meyer-Olkin (KMO) value was 0.855.

« Bartlett’s test of sphericity significance was less than 0.001. Since
KMO > 0.7 and Bartlett’s test was significant (p < 0.05), the data was deemed
suitable for factor analysis.

+ Principal Component Analysis (PCA) extracted two main components
(factors) with initial eigenvalues greater than 1.0. These two components
explained 64.644% of the total variance. Factor loadings for all items exceeded
the threshold of 0.5, confirming convergent validity. Discriminant validity was
also confirmed, as items for one construct had factor loadings less than 0.5 on

the other.
Key Findings on Agreement Levels

Descriptive statistics showed high levels of agreement across both
constructs:

+ Construct 1: Maker Spirit Association: The mean agreement score was
4.49 (SD = 0.724), indicating a high level of consensus. The highest scoring
item in this construct (M = 4.60) related to whether GAI helps in designing
posters or other creations using innovative thinking.

+ Construct 2: Usability: The mean agreement score was 4.68 (SD =
0.543), reflecting a very high consensus on usability.

The highest scores demonstrated strong support for the platform’s ability

to overcome physical limitations: using the platform during library closing
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hours to alleviate time restrictions (M = 4.80) and using it via remote connection
to alleviate insufficient physical space limitations (M = 4.77).

Respondents also highly agreed that GAI helps beginners realize their
ideas (M = 4.59) and supports diverse creative activities (M = 4.68).

Analysis by Demographics

Statistical tests were performed to compare differences across demographic
variables:

+ Gender: Independent samples t-tests showed no significant difference
in overall agreement based on gender (p = 0.200, > 0.05).

Unit/Department: One-way ANOVA revealed no significant difference
in overall agreement among different units (p = 0.767, > 0.05). This suggests
the research topic holds a consistent, cross-disciplinary recognition.

Identity: ANOVA indicated no significant difference in overall
agreement among different identities (p = 0.135, > 0.05).

Qualitative feedback highlighted three main areas of concern and
expectation:

1. Interest and Expectation: Students showed anticipation, noting that the
platform would be convenient if free and could enrich creative content while
reducing creative bottlenecks.

2. Technical Concerns/Suggestions: Concerns were raised about the skill
threshold for beginners, suggesting the need for experienced community
members to provide guidance. It was also noted that GAl-generated images
might lack learning value unless the user already possesses sufficient aesthetic
judgment.

3. Teaching Integration: A teacher suggested the platform could optimize

course platforms and enhance in-class and extracurricular activities.
Conclusion and Future Directions

This study confirms the feasibility and benefit of establishing a virtual
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generative makerspace in university libraries. The results show that GAI
effectively lowers the creative barrier, enabling more students to realize their
ideas, and significantly compensates for the resource and temporal constraints
of physical makerspaces. The high agreement regarding remote and flexible-
time usage underscores its practical potential (Ms = 4.77-4.8). The lack of
significant difference across gender, unit, or identity suggests that the VGMS
has broad applicability and consistent recognition.

The practical contribution of this research is providing a low-threshold,
remote-access, extended-use virtual solution that supplements traditional
physical makerspaces. The academic contribution lies in combining maker
education, digital literacy, and GAI technology to expand research in learning-
space design.

Future research should conduct in-depth interviews and action research;
develop prompt libraries and visual guides to support beginners; integrate GAI
into courses and competitions; and evaluate the teaching effectiveness and
platform suitability of various GAI tools. The virtual generative makerspace
holds significant potential as a major innovative service for promoting the
maker spirit and acting as an experimental site for fostering digital creativity

and Al literacy.
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& o RRFEIRS] - AiAsTiRd " R ERRIF R ) S BRI
T4 E (generative A1) T H 5[ AKE2 (8 E 88 ot 22 H BRI #E BB
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AR o ARAZE B AV ELEE
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ABHZE IR R B A e 2 TR B R oI FE PR EE - I DAV 8 Ky
B > AR N DR B A0 o] 4 B2 AR AL Bl P I 2 1 B R B B2 i B
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2012; Scalfani & Sahib, 2013 ) - 7= Sb 15 i G5 H2 R =0 ER 4R 3D FIENH
HEERE A - LB TIEDT - @ EETE RIS - B2 AR
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MBERSE > = EEAIEEE (Loertscher, 2015; Lock et al, 2020 ) -

H 2022 4 » AR pat N TSR A B8 B RIE RIS FR R SR
[ (G B B E SRR N A HY BN AR BCRE 1) - ARDTTR R T R A Al 22
fl ) M BIAE R B2 e 35 6 T A 1 — (845 & A2 e 20N L3 28 L [ 35 68 e 1%
HIRIEF & - FBER A RE DL B 8GE S Adeoraa) BN R i Bk st 5 IE -
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LA Stable Diffusion A5 ( StabilityAl, 2022 ) » FEiE i NG EE EHER
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TMEFREL Al GEINIRIEIE S » B2 —1EEE RIS AR RERE -
FEiBPER B E T B o (0 B R AE 2 X AR i B ] 5 R D o AL
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I ERE | 2 8 i AfE ra “Four students are leisurely reading, sitting
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Bl- @& * Stable Diffusion # = B2 455 * 372 B /34F > (a)?
* $% o1 3 “Four students are leisurely reading, sitting on a
sunny grassland.” 2 = @ it (b)) * § & ¥k 7T ¥
“center the image.” EE + 2 B WM aF e ¥ F (0)

RN

AR RAYELGIR BT - B 3 A i SUE A - tRE(E SERSE A
BESCEEIE LA RS - oy B A N T SRl RACHY B RE
(Liang et al., 2024; Zhang et al., 2023 ) -
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{5 A& 7 R Bl a7 2 fik¥8  ('Yaddanapudi & Yaddanapudi, 2019 ) - $%
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SN

R E AN T RE T AR © (F Rl A PR R
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ZHTRHHIE N R (Davis, 1989 ) « ABFFEF LI 5 E F S EE SR 1E 1 5

14



SERITELEIRFY LSRR FE A FY e TR R

Hyts ey > SET R IE DARAL 22 42 LU 2 3V S BRIE EAIE ~ Dhrtim e Al
TEFRKAVIR RS B - WIEEAZE HAY Ay T 4 plia N T2
BIfEFERErTERIEAE M, DR " B R Rl Bl 5 22 A Rl AR i B AR -
Az B A E ST E B R - DA e BRI ER R SRR IRy
EUBERERE - WE B el & BRI — 2k Bl B - iR e A R
W WEMHE A - DR BT SR AE S A S -

BT ¢ RE AR BRI A ZE T BRI B e BRI o SR 1 T LA
ANLEBEREG - BEHI LA H B J7 KT 8 e = A Al
fE? o FEsk 2 T AR A TEEREW AfTra fliE it 88 2T
G ESANEEAIE) ? | (IR E G EHAIFE AR -

B ¢ RERERAIE ER Z AN - Rt 3 T ERAERAALE
BETANGAARR A AEUAN S EEHN A REHEE ? | BEEsR
4 TERERAIFE ERRENERAANTEEAEFEEE AN ETS
TCHRIEES) ? ) REEESRIE a2 BT RIZ M - Bt 5 T ERAER
BIE ZE MR ftar EEM BB AN MU RIEIFIVE R 2 5 Bt 6 T 4f B&T
BB A BN ZEBREAR 7 o B9E T TR R AN % 2 R Y R A
{EP & a ffEm R A B & A BN R E A& A e AIRE 7
DUR SR 8 T fe AR ol Bl 2 22 Ff P 77 [ 5 BE PAEE IS IS CE T - BB A B
R MR B RG AI A 2 AT R I I BR A 2 2 2 Al A YA R o 2 ol A1 2 22 AT R T
TR -

ft5) 46 ol By 5 A ] 9 e i 2 i ) 2 2 il AR A e = N T2 e SR
{EFEHIThRERI AT - $ T 2RAY 12 ERFRES (%) - 55 1-8 BERVEPAR
MR F R LR (Likert, 1932) > 55 9 B BFAKEIHZ - 5 10-12
R REARER AR 18 BRUAL - 2RI R A f 1l [0 5 [F
RE  FFEAFERRIFE B EN 8 1 2511, K% TIEER
HE "2, AR "FAEE, "3 ARTEHER T4, RERTEHE, TS5,
AR TIREEE -

N

FIGSRET I Z A& S TS AR S RIS - T ORI & 0B mEY: -



REems87 $175% 1% (202567 )

S HIAFEAE LAY A {E 2 (Golafshani, 2003 ) - {F REAYEFAE 2 Fy 1 HECR &0 T
HNEH—2E: - st 2 MG o & R RE 2 IRV RHRA M B mT et - (SR
=SRoNEEEERE ) - BHAVEE R A A —E - Cronbach’s alpha 2 HII(E
FEFERE - ZGBIVHRETE 0 £ 1 Z[M > GEE TR G — 2 E#Lr
i H Cronbach’s alpha {A8{E 0.7 DL _F#R B 0] A{=/% (Barnhardt et
al., 2012; Nunes et al., 2020 ) - U &Pk =] DUEE A RS S AR iy &8 TR
MR RO E B E RS c RABERERZES
(exploratory factor analysis » EFA ) &1 » T (462 W8 > TS Ay 45 RS F0
HENE > B VB E AN IR R B - I B B B R A 22 8 B 2 AT A R i G
EMBESAHTETER (Golafshani, 2003; Williams et al., 2010 ) -

KMO ( Kaiser-Meyer-Olkin ) {H ¥ Bartlett Bk i & 3 A S A58 AN 85
HY#E )M - KMO ERVEIERZE 0 2 1 Z[H > & KMO H#T 1 R8s
MRV EIRZE ML - BEETHREZESN - RZAPREES - KMO X7 0.6
R R A2 KN 0.7 RIZELESF IV EUE - ARE 2 HryhE R
MRS HEREZ TSR TSE - /NA 0.5 RN & R E i

(Kaiser, 1974 ) - Bartlett Bk k€ ( Bartlett’s test of sphericity ) RI 2K #R
HEE T ME R FEMEAEEZE S o] DUETH RN - MR EBE 2 BIFEE
S EAHRE - AE G TR ZE T R AR R E - AR IA B
HIRIZE T 8 & o (AR BB AR AR - 315 Bartlett BRI A € U4 T &
MEE R E MK F 0.05 0 2158 p (H/ N EEZE MK (p<0.05)» AR
Bz g > RFEEAHRBIM: (Williams et al., 2010) -

7 E RS EES - ] DURECROR & T B T IRENVS T 3 BT
TS HAR - AR ERERHE - i Ewh 8R4 R - DUERH
GIETEER - (RS T AR o ZaEnyaE - st E B
HEsy ~ RREED RIARSNE - BT IR NS REEN B R
BRAIZE BRI A - & G SR - EEERAEIIEAR
t i E AR EE A FIME IR 25 B R SIE R LR B FEER (Mishraetal,,
2019 ) AR {0 P BE IR 888 F 8 oy M 2k e B A~ 1) BRI RO A [B] B (5 Y <2 515 &
EMEGHER LESFEEEER  MEATHRHANTFHESERSTELEY
% (Kim, 2017) -

ARUHFERY A O R AT R 2023 429 H 1 HE 2024 £ 8 H 31 H»
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FHIATE 2023 4 10 A 6 HIF TR F5EAOREE 100 (AR5 » HURATAE R
fGEE > B E R GEE f 100 {7 > HIFRMETEEIEE 0 AXRTE
FE 100 {77 - SARSE O AV A 3 2 45 SR A T o A BB B

AWFFER &R KMO {8 £y 0.855 » Bartlett B3R i € BEZEE/NA 0.001 »
KMO {E A 0.7 R 8 MR 2 AH ¥ & a8y - B Bartlett BRIP AR E
HZME/NR 0.001 JRFRITRBE L BIFEERT % - R EBTHREERER
S EIGEL: -

7 E R AT RN > WIAREE R 1.0 BYRR T R EE — KRR
T TEEE S A & 0 B R A RHEUE By 3.150 0 R RERY SR
B8y 39372% ; Ty IEEE NI EIE K 2.022 0 REIVERER
25.272% » ME G T ARV SR 8 Ky 64.644% » RIfRFEE R BN S
BERFSHE - Nt > MEEEEGEE M RE TR » 20k " EEE
Rl Rl 2 22 FET B A1 W 1ol 2 BRI L T RE SRR AR BRI 22 el 2 (M | - ek
SrHEfE > DIEUE 0.5 fE RN E &R EAVAREEL > o] DIBIZLF#ESE 1 MESE
2 TERESEAE R A ZZ B R Bt 2 BB R R B &7 A & 0.864 Al
0.897 jH5E 3 2GR 8 1FfE B4 A A 228 2 (M H R R & EH EE
0.663 & 0.85 -

Jii $5€ £E 15 B 7 2% ] B ) 2 G et 2 o Mgk AL e i A ol ] 2 2 R 2 (o A 1
PRZEEMEE S 0.5 (VEEHE > sRELMENE —ERZETER BT
HIAER— B0 » L AU - & RE e A ARl 2 2= ] B A1 2 s 1ol 2 BRI
HYRE E I 5 A BRI 2 225 [ 2 SR » LUK S A Bl 2 22 ] 2 5
FHMERYRE H &R 7 RE 154 BN & 22 [ B gl 2k i 2 B - o] DASS R E M
RNEZEAMEE/NA 0.5 - BURAHEMEEARFNETRE » F5ER
S A H SRE -

A]5EHY (S & By Cronbach’s Alpha K 0.7 « ARt 5¢ R & G HY
Cronbach’s Alpha {& 5y 0.852 » & it 4= pi A1 25 2% ] B Al 200 1ot 2 B IR RS 1h Y
Cronbach’s Alpha £y 0.791 ; 1fij 1 & % 4= B Al %% 2% [ 2 (58 B 14 4% T Y
Cronbach’s Alpha {H £ 0.863 » fi#& Y Cronbach’s Alpha 8{{HE AL 0.7 » F£
RAMERGREAREE -
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I
e
S

o
B

|25 B Al R 2 M

R $5E 28 ol Bl 2 22 T S A1 B W 1R B ) IS R AR R By 4.49 » AR R
0.724 > BEUR R Z Wz 3538 B0 A sl 2 22 el B Bl B s il 2 BRI Y[R 7
HLEREE -2 Wk 1 -

%1
B2 SQEZRAAERA MM LA
* F & [ F F &
i %
o X B = ' #
= &
5 % B B B B =

LDVERSR AN TEEERT S 26F

BIA LAY B G EHE. 0% 0% 5%  30% 65% 4.60 0.586
HAAIE ?

2.4 B TR E i i AP A Al g

HE s TG SEABINEE 0% 4% 13% 24% 59% 438 0.862
AlliE 7] 2

RS 449 0.724
5 N=100 : BRI E ISFEARAER  2=FAEE » 3=EEH,  4=FE  5=JF¥

[ -
H S

S oA SLEIR LR e

FE AR R B B 22 I EE MR P F AR S fy 4.68 - BEEE Ry 0.543
BRI — & oy M PR RERRE 4.68 R R K % 82 55 & 50 MR HhE 2R Bl
Al Z (E RV R RSP 250 e — 2 E4EE 0.543 BURZ3E)
HHNZE A s R 2 k2 -
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%2
BRIFPEZFRT ML F LR

JFE A M [FH IJE FE &
(st . »%4 i
RETH A H E _ #E
i B
= E R B B 18 =
3B BANAATEEEESFING
HHEEE AL E SR 0% 1% 8% 22% 69% 4.59 0.683

REEIHALA ?
4 R B AR ZE MR AL R 2
BB MR E TR ?
5.4% FETsmE RS A MR o =485l
)Q/JIL?
6.JE B AR R A& 22 I R BRI E - &
AE G EEAINEE 0% 0% 2% 19% 79% 4.77 0.468
ERSAIE ZE A R AR 2
7. $% AE AN 5 2 T R AE [ 5 AR PR AR
WERAG(ER S EEMIN G EREA] 0% 0% 1% 18% 81% 4.8 0426
E 2RISR PR & 2
8. i #BE A ik Bl & ZE FE B AT AR =
THEZAWEEGEBHNETS 0% 0% 2% 28% 70% 4.68 0.510
TCHYRIEEE) ?

S 4,68 0.543
5 IN=100 : EFR:A AR =EEAREE  2=FHE » 3=EER > 4=HE 5=k
HE -

0% 0% 3% 32% 65% 4.62 0.546

0% 1% 5% 23% 71% 4.64 0.628

AR PEHEHFILIAR
(=) 15

ZEHE MR 2R 0 BMEAE 36% 0 G 64% o BIEEAHIZE M
HYRERS I [E BRI B By 36.5 » LM EE 8Lk 37.4 - BMHIEEREE
FRAEE Fy 3.768 > 2otk By 3.125 > 405% 3  DUBIIARA t A8 AR Ml A [F) 1k
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A Z EE G FAERERRE AR - 5 Levene fE 151 » Hotg e BiE
PRy 0.152 > RFAEAE /KEE 0.05 - BUR ] Bk PR AH S 2 52 8 - Ll e 3
FMER 0.200 » RJPEIZE/KEE 0.05 o R [E 1 HITE A ZE G 1Y EE RS [F]
BEAL A BEZR IR 2R PR EGT.H & ik B1E(36.5)
G Ry 0.9 71 (BBUR LI RZ S B H G 2R E B A S AR
A > W% 4

%3
HolREREFLRER
1451 B SEg TEAEE
B 36 36.5 3.768
ZE 64 37.4 3.125
= 1 N=100
% 4
PRAERFRERBI R T
FEIEELE sy F BEE EH p
B A s Ly 2.088 0.152 0.200
AEFMES R N/A N/A 0.225

Sk ¢ BRI SPSS BHEILEEF(E + N/A(not available)F Tk -

- ) =

ZEHIE R LS R % 15% » HRERGEERHE 12% - FNEE T
5 11% > MEERRT ~ th e R - @R - Fe 8kt - Bl b irT
BUERAL Bl 9% » AR IEEER NS 8% » “PIRIEAE S K Fy 37.080 » fEAE=
F53.380- %1% 5 L Levene &t & £ 8 R A'E Mibp g BEE /R 0.821>
RFL0.05 > FRBEABRERFEE - #% > N FEEUNTEESH
FEZRORESS R R 0.767 - KIY 0.05 » RoRA[E AL EHIFE B H
Wi ARERZR e rEaeat Bg v 7 - A RIS Ee Z [ o) B
BEE AR > HEEEEREAR > TREERENREEEFESMNN—&
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meF—r fﬁj‘c ﬁu% 6 @i’% 7

%5
EraFHrisr
BB AL &g g TR
SR 15 36.333 3.309
b 8 36.250 4234
Bl 12 37.583 3.287
JELEA p 9 36.889 3.059
R 9 38.000 3.162
R 9 36.888 3.370
HEER 9 36.111 3218
SheEEERE 11 38.272 3.495
HHERE 9 35.777 3.345
TTBCEAL 9 36.666 3.968
EN 100 37.080 3.380
3 1 N=100
%6
EraFurif#RrTIoEs L&k TR
Levene &Gzt &E df1 df2 FEE
0.567 9 90 0.821

5 BRHA SPSS A1 E4RATEE -

%7
ErAFHrimgR2Z 2R &AM
El=vix 0 SR df SIS TR F FEME
BE4H R 67.206 9 7.467 0.632 0.767
4HA 1064.154 90 11.824 N/A N/A
qEt 1131.360 99 N/A N/A N/A

5 ¢ BEFH SPSS ETE4AETEE » N/A (not available ) FoREE RS
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(z) ¥i

ZHHEG M URELERS (5 46%  HRBKEAELL 34% TR E
15 9% kit 7% LR A 4G 4% - BEAGRTGHY P [E EAEE K &y 37.080°
FRAESZ 3.380 Horh UK E2A: Ay P39 [F) AR i = By 38.205 415k 8- Levene
et B LISEIEE MR 0.110 » KR 0.05 » RIRGrHYE BRI EE - I
SRR F S 026 B R E Z R EBE R 0.135° Kt 0.05
TRAES D HFENREREH P LEBEENEZR > REARA RS
SPHERE 8 BRRRE 2 HIEEEA K - BURARE B 0 Hy 26 $H i
G BRHRRERTA — SV EL - R 9 R 10 -

% 8

LoragENr AR
A [ B AR
REAE 34 38.205 2.879
B4 46 36.673 3.590
e 4 36.500 3.415
BN 7 35.142 3.478
TEAE 9 36.666 3.968
& 100 37.080 3.380

31 N=100 ; £%F7 SPSS B4 A -

%9
Lok LER e $R&RF FILRE
Levene #:t& dfl df2 saEME

1.940 4 95 0.110
ik © PR SPSS St REGETEUA -
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% 10
LBl LAREZ BRI
EI=EEVa) TR df SR F HEN
jic=id | 79.835 4 19.959 1.803 0.135
4HA 1051.525 95 11.069 N/A N/A
qazt 1131.360 99 N/A N/A N/A

5 ¢ $RA SPSS I E4RF#UE - N/A (not available ) FRmEE K} -

o~ RV E

FERIEEE "B ER B A TR B A R 22 > $R DL
RANTEERERNAIEYEG TSR EMERSGER? o o ik
28 AIERAEEE 1 AIBEHO6 - BASE A ke fy = (Em )

Bt B2 ARER IRVEBEUNG - 3B TivARAY - g8
%ﬁE%J TERE R TR AR E E R T AR B E RIE AR B E

NS BURAERGIATEZAE P& AHRG 124010 SR e sln g
73 INATREAE R PR AIEP IRy TR -

HA > JRA [EIETS tHEH T (L F AV Se e B s - Bofds | AT
BRUEVEHSI ) FOoREE - WHRHE " SHROCA LIRS HES|
AR - IS ARATRN A RAERN B RATS T 0V G TR Y
fhi > SRR TEEATERE GHRFENE - R0 EHEEH
H > BRIFEAEER ey B

Rtk > FEDRIGE R i et - SRR ILBE A E R T E(LiRE
Fa o s CEREANIMORE ) BYTRES B AE AR SR A BT -

EARES R

AT T B 1E A ] o5 A 7 B Rt AR BN A 2 R Y R AT B A s 0 [
JE R Z NG T IS S LB (f - Al G SR AL - BlEEEEN
E{E# (Moorefield-Lang, 2015; Wong & Partridge, 2016 ) » li+5H B @A

23



REems87 $175% 1% (202567 )

A LB BRI oA WA - 3B %24 A E AR AR -
1 2 B G Al 2 22 R Y B IR B 22 [R i (Harris & Cooper, 2015 ) ©

MG &G RS - K825 20 B A Rl 2 22 i1 A B #ss
BlE S CEHEFEIERER 4.49) &R Rz e EfsEAME CEIERE
T2 4.62) BESCIR A [F B EHV 2 A FHAFREAE o [hAh > iy BLoE
PERF R E R - R ESEEE (CFEEEREE 4.77-4.8) BURHAEE
BHE M ERYES) - o A EE REHR - G5RIREURMER] - BB (7
BEROREIT IR A2 B SRR B R A 2 T A R MR R B RS B 5 Y
BN RHEA R FEZ IR - KUEZ IR &S =2 MHVE A%

(Andrews et al., 2021; Oldenburg, 1999 ) - ‘E ¥ [Eg& T » {HHEH L EE EF
BHVAIEE A BER TR 7 - (HIRYE H 2 el 288 F B [ 45 o B (Y B2 IR
BURARARAG TR THE SR AR &R - B0y Al A s A 88 B s [ Bl
TR ES - DRI R B E A -

KA EFERER » R —E R E EE E Y E Ba & 7
> BFEPIE - ALy - AR R RS o R R E AR AR
Mz A Z2MERMATEREGRIZAE - BluFResil A=A TEER
fler > ¥ 2 [ 2 BN ER AT IR 2 52 B B2 e [ R 5 T 2 W Se s - SRR ST AT
LA 7 mRAE © (1) &SGR BB TEI 9T 7 =0 - 1 fg st F R AE B R
g (2) BRI N sa B B AL BIFE 5 | - SRR BRI - (3) MG
S BRI ES) - EBAIFECRAVER B = 5 (4) FRAGRE 4
N TLEERBE N & P Gt - AR AIE R R T B e
¥Z (Zhao, 2025) -

Hagh o EEHEA AR ZEE B H R KR E AT AR B E R
AMEEERIFH M ERETINER - BRI AE IB AT
PEZBNERSE - BEARAATEEZ M ARG HERER  H
TERANL T3 ~ WA Gt ~ 2 E R B AL S SR R B s A 1

(Dwivedi et al., 2023 ) » BEUREVERMN TEEHEREE > RKREFHEE
B H M — D R A N L B A B8 5 B 28 8 SR &
G RIEBAHEE) T BE —AE—EM , X e s -

(#%xp¥: 2025% 10" 14p)
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4% Appendix

ERLSAEZERX

= REREE AN E ZE R

L {r B R fo A iRl 22 ]
FEBEAE R AN & 22 2 — (B Bt SRl (F Ry Al 22/ - IR AL E (AL
generated content, AIGC) &y EASHIEEHLRI(FF- & - ERANTEEZZEBEMNE
A ST R DA RS AR SE SN S AT 26% -

2ARANTEEBAERAIFETS -
AFERIEHPIER A Stable Diffusion $5{fir 4 piEEHEF (S, > Stable Diffusion FRAZH
NHSCFARAE AR TERIREAG: - 20IAKER B i B AR SR RS
e S aG TR SRAfE NG (prompt) LR GEM 1% - FHETTIRBENIA QR
code BUFRE - ARCRHF A GHELRIRE -

B ERRRA fera A I RSO B

A | A R R EE AR | A A —5R[E 7 /& | Create a poster promoting
B BREGEM 0 1] | BRSNS 0 2 | environmental care. Show the

— | LIRS chatGPT | 18 B2 i 41 B2 {7 [B] it B & | Earth in the center, burdened by
AR E E R | BRI - [E/EHRPEA | pollution and surrounded by

I gve=aa BRI FAEEZ M - DL | waste. Use visuals to highlight
R IRENEMATIEE > 3 | responsible waste disposal and
LEEAERAR R - recycling. Contrast the
consequences of neglect with the
potential of eco-friendly practices
for a cleaner world. Encourage
viewers to take part in preserving
our environment for future

generations.
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CERIAALEIRY hE XA AFE P ALFYEP I LITHER

| FIIFH chatGPT 4t | Create a poster promoting
B BRAVEERET 0 {F | environmental care. Show f,ﬁfﬁ:ﬁaﬁs
| Stable Diffusion | the Earth in the center, " i
ARG o burdened by pollution and
surrounded by waste. Use
visuals to highlight
responsible waste disposal
and recycling. Contrast the
consequences of neglect oo o o
with the potential of eco- s
friendly practices for a
cleaner world. Encourage
viewers to take part in
preserving our
environment for future
generations.
£ | FIFHEREa4 A% | Create a QR Code for this
B% | QR code ° URL: https://test.com..
| BEERNE | E it
5% | ¥~ QReode FI5L
e CUHEE -t
;CE EU%:\ R nvironmental Care. *
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Eﬁ N Fnﬁ;c%
RET EA
i A i A 2 2B L A1 2R o 2 e

1 DA AN TR A GG =S A LRI B2 7 ke s R e
HAAIE ?

2 AN THERB R AT aAgliE Rt S e LT s  2aaMNEsE
Bl ?

i $ 2E BRI & 25 i 2 {8 R I

3 FEEERAAN TSGR N SAERS A ANYIEE 5 B
HIRAEE 2

4 | EHRERAIF LRI IR FE R A A BN ORI ERF YR ?

5 4 R E R S E I AR ?

6 i 2R ORI = 22 PRV RE BRI E & ml b Bl R - B S AN GRS
REAIZ ZZ A R AIPRH] 2

7 [ A RN R ZE R R R R B aR PRI EE R - RS AN G R EEaE
ZE R PR A 2

8 JiE A R F ZE R I A A TR ZAIE E R B AN EITZ T
RIAIESE) ?

BRI

9 N EREEEEREIE R ERAIZ LR REMERXANTEEL TR
HIRIEFE » R EHEAM G A ?

10 | f&AMER]

11| fSAYEEAr

12| 50y
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