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[Abstract]

This study examines the “Pilgrimage Road” augmented reality (AR) docent at Mojiaoshan in the Liangzhu Museum and
Liangzhu Ancient City Ruins Park as a case study and, based on the Flow theory, develops an “AR gamified docent interface
elements—visitor Flow experience—visitor outcomes” model. It investigates the effects of gamification element design, information
presentation quality, and perceived ease of use on the AR docent on visitor Flow experience, visitor satisfaction, and revisit
intention. Based on survey data from actual users (N = 312) and structural equation modeling, the results show that all three
interface factors significantly improved visitor Flow experience and visitor satisfaction. Both Flow experience and visitor
satisfaction positively affected revisit intention. The visitor Flow experience showed a stronger effect on revisit intention than
visitor satisfaction. It also mediated the relationship between interface elements and visitor satisfaction. This study provides
implications for museum AR gamified docent interface design.
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Table 3. Measurement items by variable and sources

Revisit
Intention

Variable

Simplified measurement items

Source

Gamification Elements

Q6: The task was clearly understood.

Q7: The AR scenes formed a staged experience.
Q8: The system gave clear transition cues.

Q9: The experience gave a sense of achievement.

Deterding et al.(2011)[3]

Information Presentation Quality

Q10: The information was clear and well organized.

Q11: The AR scenes helped imagine historical contexts.
Q12: The guidance information helped scene understanding.
Q13: The amount of information was appropriate.

ISO (2025)[13]
Bekele et al.(2018)[14]

Perceived Ease of Use

Q14: The operation process was easy.

Q15: The main functions were easy to learn.
Q16: The usage method was easy to understand.
Q17: The AR docent could be used without help.

Davis (1989)[15]

Visitor Flow Experience

Q18: | was immersed in the heritage and digital scenes.
Q19: | lost awareness of time.
Q20: | felt present in the historical scenes.

Csikszentmihalyi (1990)[4]; Jackson
& Marsh (1996)[17]; Pelet et al.
(2017)[18]

Visitor Satisfaction

Q21: The visit experience was enjoyable and valuable.
Q22: The AR docent provided a better visit experience.
Q23: | was satisfied with the AR docent experience.

Anderson, Fornell, & Lehmann
(1994)[19]

Revisit Intention

Q24: | am willing to revisit the site.
Q25: | would revisit if conditions allow.
Q26: | plan to revisit in the future.

Chen & Tsai (2007)[20]
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Likert #=(1="H38] FJatA] &5", 5="m¢ "= Aol gl AdE = A5 A9 7Eo R 4Tt Egh
ZA4sgion, 7t AARSE 3~479] AS5EL o2 A AA AT £ oh Y HaA S ARES arEete],
A A & Algko] 180% MRkl S5 3 W8-S 3] ¢
I -S| ojE AR sk AQsiich 1 Ad F
3-3= £ YU 24 U 2852 AQJsla HFEH oz 31249 A TS F& &
Aol ARE-8H3
Boolro] MRS 2025 12€ 795E 20261 1€ 11 ¥ 19= SPSSeF AMOSE ARgate] AlaE 41819l
A7HA] el o7 i Zaint. S Al 2kl A SUE WA SPSSE S8l 3 54, 7187, Pearson &,
I HE A AFUEE S8l Bl A o] A AF = 745(Cronbach s WS AR tReo 2 AMOS
AT 54, o)A 9 ApEA Fho] 9AS Qhyiskel & g83to] E14 2 JEA(CFA)Y} T3273 2 =3 (SEM)
AT oA AS grE] HE Fa S é%ﬁcbﬂ AE AAlekaL, o5 Fall & AR 7HdS ASEIsiTh v
QA A 712 A TS AT QoAM= 26 N&EIH= Bootstrap HH(5,0008] WHE3E 959 A=
A ool FFadFAEd B ‘o] A AR =5 e Sl ASEIIth B3 Y AEs 3 An el
E Mul=E AFeAE GRlsialon, ‘o gk A AR = QlE TEHHEE =ol7] A8 99 S,
Aol A Aeskes it “op e ek & AT 54 o), A ) i T3] i AT gl QlE
g Aol A TR QoM vE v e ol st A, B4 S A T A TAE A
FHEA A 9] AR/HIAYE BZE o8 A3 S Tl & A8k o, Harman®] @ 821 A& 7 AAlstaint
AT 1 AR =EE QB0 28] =8 S-S AlA Gk
%%2}7} AT AP WS 7o ® SHeeS stk
& 340%-¢] Aol FgERl e, AR 3 é*% 13} V. |3 Za}
7] Sl3) Abdell A 71 nek RAAG SHhe A9
Atk PAM Oz QLA A 6/4Y ol AT AR BEE 4w oo
ol g ZA¥lo] glrtar gutel A F9 =4 Zalo] AZzlko]
R A9, FAT SHgte] MRYoR veh} Sl 4 B ATe] A% BHolE FRIARATY B S
H 4. THELT H5 A0t
Table 4. Results of convergent validity testing
Construct Item Factor loading CR AVE Cronbach’s a
GE1 0.739
Gamification GE2 0.8%1 0.881 0.651 0.879
Elements GE3 0.775
GE4 0.875
IPQ1 0.764
Information IPQ2 0.821
Presentation 0.870 0.628 0.867
Quality IPQ3 0.716
IPQ4 0.861
PEU1 0.765
Perceived Ease of PEU2 0.795 0.883 0.655 0.881
Use PEU3 0.786
PEU4 0.885
FL1 0.830
Visitor Flow FL2 0.779 0.847 0.648 0.847
Experience
FL3 0.806
VS1 0.838
Sat\iﬁgg{ion vs2 0.869 0.865 0.682 0.864
VS3 0.767
RI1 0.802
Revisit Intention RI2 0.778 0.841 0.638 0.841
RI3 0.816
1745 http://www.dcs.or.kr
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Table 5. Results of discriminant validity assessment

Construct GE IPQ PEU FL VS RI
GE 0.807
IPQ 0.457 | 0.792
PEU 0.536 | 0.565 | 0.809
FL 0.512 | 0.521 | 0.518 | 0.805
VS 0.477 | 0.504 | 0.519 | 0.519 | 0.826
Rl 0.491 | 0.494 | 0.515 | 0.501 | 0.383 | 0.799

Note: Diagonal = AVE square roots; lower values = correlations

E6. PERY N3tz 45 23
Table 6. Results of structural model fit assessment

Cate—

X2/df | RMSEA | IFI TLI CFlI GFI NFI
gory

Criteria | <3 | <0.08 | >0.90 | >0.90 | >0.90 | >0.90 | >0.90

Fit

2.071 | 0.059 | 0.951 | 0.941 | 0.950 | 0.903 | 0.909
result

Percaived

ease of use

T8 4. 7xEEA D E
Fig. 4. Structural equation model
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Table 7. Results of path analysis

Hypothesis Path B B S.E. C.R. p-value Result
H1 FL < GE 0.314 0.279 0.077 4.081 Accepted
H2 FL < IPQ 0.326 0.281 0.083 3.923 Accepted
H3 FL < PEU 0.247 0.229 0.081 3.044 0.002 Accepted
H4 VS < GE 0.194 0.166 0.083 2.333 0.020 Accepted
H5 VS < IPQ 0.250 0.203 0.091 2.743 0.006 Accepted
H6 VS < PEU 0.237 0.208 0.087 2.720 0.007 Accepted
H7 VS < FL 0.223 0.210 0.082 2.724 0.006 Accepted
H8 Rl < FL 0.441 0.446 0.076 5.804 Accepted
H9 Rl < VS 0.164 0.174 0.068 2.406 0.016 Accepted

Note: B = unstandardized coefficients; 3 = standardized coefficient; ***p < 0.001.

ARk, WHEmol| tigt ek 2] g vte}t | Flow 43 E8.07isnt 43 21t
S B3 7 ad2s JeEh = Aoz FaHdh Table 8. Results of mediation analysis
vpxjuto 2 UL o] %o tisiAE Flow Ade] A8k Mediation path Effect | Estimate | S.E. | Lower | Upper
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ojFth webd AR ELE QEFHolA e AR Ag) eTfo’éi't 0.262 | 0.078 | 0.106 | 0.411
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SAAR! Ak P oR oo g UwF ok e Al PQ - FL—>VS | o | 0.203 | 0.082 | 0.036 | 0.366
AFRi. Indirect | 059 | 0.028 | 0.015 | 0.127
effect
Total
4-5 Y& A= ot | 0-256 | 0.087 | 0.078 | 0.419
) PEU —FL — VS Dfi;eci 0.208 | 0.085 | 0.034 | 0.367
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