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Digital games have emerged as a popular method for disseminating intangible cultural heritage (ICH).
However, research on the motivations driving continuous intention to play digital ICH games remains
limited. Therefore, this study aims to investigate the factors influencing users’ continuous intention to
play digital ICH games. We applied the SOR framework to investigate how two primary external
stimuli-game factors and social factors-impact users’ hedonic and utilitarian perceptions.
Furthermore, we analysed how these perceptions influence users’ continuous intention and assessed
the moderating effects of cultural identity and value co-creation. With data collected from a survey of
338 gamers, the results revealed that both utilitarian and hedonic performance confirmations drive the
use of digital ICH games. System quality and information quality exclusively influence utilitarian
performance confirmation, while critical mass and social interaction positively influence both utilitarian

and hedonic performance confirmations. Additionally, cultural identity positively moderates the
relationships between utilitarian performance confirmation and continuous intention, as well as
hedonic performance confirmation and continuous intention. The research highlighted the relative
importance of specific factors, offering more profound insights into the continuous intention of digital

ICH gamers.

Playing games is an inherent aspect of human nature, as explained by the
Dutch historian Johan Huizinga in his book Homo Ludens'. In recent years,
the digital game industry has been experiencing rapid growth worldwide’,
and the dissemination of intangible cultural heritage (ICH) through digital
games has begun to attract the attention of the academic community’™.
Digital ICH games can enhance the accessibility of ICH, allowing users to
develop interest and actively engage in cultural communication activities.
Therefore, intangible cultural heritage, particularly traditional craftsman-
ship, has discovered new avenues for dissemination. To be specific, digital
games facilitate the long-term preservation and updating of ICH content,
ensuring its survival over time while continuously optimising its dis-
semination through technological advancements".

Some researchers have explored the correlation between quality factors
and user churn’, the design pathways of cultural elements®, and the appli-
cation of new technologies, such as virtual reality (VR), in ICH games™.In
the context of serious games, a few studies have also examined the con-
nection between gamification and learning effectiveness'®'. Although
previous studies have explored how game quality affects players’ intentions
in serious ICH games”"’and how new technologies like AR and VR can

either encourage or discourage user engagement™", little is known about
whether and how social and cultural factors contribute to the adoption of
ICH games. In addition, although social interaction and cultural uniqueness
have received considerable attention in the realm of ICH tourism and the
acquisition of ICH handicrafts, little research has explored these aspects in
digital ICH games.

Therefore, to bridge this research gap, this paper aims to integrate
cultural, social, and game quality factors to analyse users’ perceptions and
validate how these perceptions influence their intention to continue using
digital ICH games. We employ the Stimulus-Organism-Response (SOR)
model as theory background, as SOR theory has demonstrated strong
explanatory power for continuance intention'*”. The SOR model
includes external stimuli, organisms, and responses, which is helpful for
conducting a comprehensive analysis of user behaviour. Drawing on the
SOR framework, we investigated how stimuli in digital ICH games affect
users’ cognitive and emotional perceptions, particularly regarding their
utilitarian and hedonic performance confirmations, and how cultural
identity and value co-creation shape users’ perceptions of continued ICH
game usage.
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The game “Master of Pottery” was chosen as a case study because it has
a relatively large game population and a wide reach for the dissemination of
ICH. It has also received a good reputation for promoting player interaction,
effectively conveying intangible cultural heritage (ICH) content, and pro-
viding users with an entertaining experience. Cultural identity and value co-
creation, as the internal psychological perception of players, are often
ignored by previous research on gamer behaviour. Therefore, the novelty of
this study lies in its categorisation and integration of relevant variables from
previous research, along with the introduction of cultural identity and value
co-creation as moderating variables. This study aims to contribute to the
existing literature on ICH game adoption and further clarify the critical role
of cultural identity in these games.

Methods

Intangible cultural heritage (ICH)

The UNESCO Convention for the Safeguarding of Intangible Cultural
Heritage uses a five-domain categorisation system to classify ICH. The five
domains are as follows: (1) oral traditions and expressions, including lan-
guage; (2) performing arts; (3) social practices, rituals, and festive events; (4)
knowledge and practices related to nature and the universe; (5) traditional
craftsmanship'®. Unlike tangible cultural heritage, ICH prioritises the
transmission of skills and knowledge through human interaction rather
than the relatively static nature of tangible cultural heritage'”. In the context
of globalisation, where cultural boundaries are rapidly dissolving, UNESCO
has highlighted the imminent risk of ICH being destroyed or disappearing.
This recognition underscores the increasing importance of protecting such
heritage to preserve cultural diversity'®. Awareness of the importance of
preserving and disseminating intangible cultural heritage (ICH) has grown
significantly in recent years, mainly driven by its multifaceted cultural,
educational, and economic value’. Culturally, ICH represents the essence of
long-standing human practices, serving as a vital link to historical
continuity'®. Educationally, studies suggest that exposure to traditional
cultural practices—particularly those that resonate personally enhances
individuals’ acceptance and advocacy of ICH, deepening their cultural
engagement and sense of belonging'’. Economically, the innovative devel-
opment of ICH has spurred the creation of digital products and creative
derivatives, unlocking untapped markets and diversifying consumption
opportunities”. These cultural, educational, and economic dimensions
underscore ICH’s evolving role as both a bridge to the past and a driver of
contemporary societal progress.

Digital games in ICH

Gamification is a popular strategy for preserving intangible heritage™.
Integrating ICH into gaming can attract younger audiences, allowing them
to engage with and understand traditional culture while having fun™”.
Digital games related to ICH with educational attributes have been widely
developed by researchers in many countries. For instance, Dagnino et al.
developed the “Canto a Tenore game,” an adventure game, designed to
support the learning of an ancient Italian tune*. David et al developed
“HieroQuest” a serious game designed to spread the Middle Egyptian lan-
guage through immersive storytelling”. Many studies have confirmed that
serious games do have effectiveness to disseminate knowledge of intangible
cultural heritage’. However, Bai et al argued that serious ICH games often
offer a ’disposable’ cultural experience, which fails to maintain sustained
player interest™’. To keep digital ICH games engaging, some studies suggest
that developers should prioritise replicating or reconstructing heritage,
restoring traditional processes and key technical aspects of ICH, and
encouraging users to exercise their imagination’””*. With the development
of the ICH game market, in-depth research on users’ intentions toward
digital ICH games is essential.

A few scholars have undertaken empirical studies to explore the factors
influencing users’ ongoing engagement with digital ICH games. From a
technology acceptance perspective, Qiu et al. and Bai et al. identified the
main elements influencing gamers’ willingness to keep playing ICH games.
The elements include immersion, visual attractiveness, pleasure, perceived

utility, and ease of use*”. From a user churn perspective, Ting and Min
emphasised that game design, subjective norms, and system quality sig-
nificantly influence perceived ease of use and usefulness, which could affect
continuous intention’. Wang et al also highlighted the impact of system
fluency and aesthetics on users’ continued intention toward AR-based ICH
websites”. Jiang et al. further examined how the utilitarian and hedonic
characteristics of ICH games influence users’ perceived usefulness and
enjoyment, thereby encouraging their behavioural intention®. Overall,
previous research indicates that the external factors influencing player
adoption of ICH games can be summarised as game quality and social
interaction. The former encompasses visual and systemic quality as well as
cultural information. The latter includes media communication, user
reviews, and player interactions. Players’ psychological perceptions can be
categorised into utilitarian and hedonic dimensions. Furthermore, empiri-
cal studies examining the influence of additional factors on ICH games still
need to be explored. For instance, factors such as cultural identity and value
co-creation should be considered, as they have been explored within the
context of ICH tourism and handicrafts*. Similarly, in the context of ICH
games, cultural identity and value co-creation may affect players” psycho-
logical responses, thereby influencing their continuance intentions. There-
fore, a gap exists in research on how these factors affect users’ continuance
intentions regarding ICH games. Due to the frequent challenges these games
face regarding low user retention™, further research examining these factors
influencing users’ ongoing willingness to engage with ICH is urgently
needed.

Stimulus-organism-response model

The SOR theory originated from Woodworth’s research in 1929, which was
built upon Pavlov’s Stimulus-Response (S-R) theory in behavioural
science”. From an environmental psychology perspective, Russell and
Mehrabian introduced the concept of internal cognition and emotional
activities, which they termed “organism" factors™. This enabled a deeper
understanding of internal human reactions, leading to the development of
the SOR theory. They explained that research should begin with external
stimuli affecting users’ emotions in the environment, influencing their
subsequent behaviours™. The model is comprised of three components: ‘S’
(Stimulus), which represents environmental features like essential func-
tions, layout, and services; O’ (Organism), representing an individual’s
emotional and cognitive state; and 'R’ (Response), which represents the
behavioural reaction elicited by the individual™. The SOR theory has strong
explanatory power regarding users’ continuance intention'*'"” and serves as
aframe in various behavioural studies™**’. This indicates that SOR theory is
a well-established framework for examining users’ continuance intention
within the context of digital ICH.

Conceptual model development
Based on the above discussion of the ICH game and SOR theory, we develop
a research model, which is illustrated in Fig. 1. The external stimulus vari-
ables are based on the McLean IS success model and the critical mass theory.
The IS success model was first used to explain how the attributes of infor-
mation technology affect the internal state of users and subsequent adoption
behaviour", while critical mass theory is essential for predicting user
adoption of interactive communication technologies*. Digital ICH games
can be seen as an interactive communication system®’. Therefore, the tests of
the variables proposed in the relevant theories are of reference significance.
The user perception variables we developed in the model are grounded
in expectation confirmation theory (ECT). Narvadha et al. emphasised the
importance of extending the concepts of the ECT theory by modifying
context-related variables*. Thus, we considered the context of digital ICH
games and adjusted the user expectation variables accordingly. A few studies
indicate that users’ confirmation of utilitarian values is more obvious in the
context of serious games’. However, the current trend of transitioning from
serious games to entertainment games shows that users’ expectations of
hedonic values also play a crucial role in their willingness to play****. Thus,
regarding user perception, performance expectations should be considered
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Fig. 1 | Proposed research model. A conceptual
model was developed using the SOR framework,
incorporating variables from the McLean IS Success
Model, Critical Mass Theory, and Expectancy
Confirmation Theory. Information quality and
system quality (game factors), along with critical
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as two dimensions-utilitarian and hedonic-to effectively examine users’
intention to continue using digital ICH games. Additionally, two intrinsic
user factors, cultural identity, and value co-creation, are proposed to med-
iate the relationship between user perceptions and their willingness to
continue usage. This is because cultural identity and value co-creation are
not perceptions generated by external stimuli. To be specific, the former is
an individual’s sense of belonging to a specific culture™, and the latter is the
recognition of the value of culture and self-creativity’"*".In order to better
capture the impact of these intrinsic factors on user behaviour, we supple-
mented these two factors as moderating variables in the SOR model.

System quality and information quality (game quality factors)
System quality refers to usability, user interface design, response speed,
consistency, and system stability*. Information quality refers to informa-
tion’s relevance, sufficiency, precision, and timeliness***’. Many scholars
classified games as a novel information system within studies on game
quality, utilising the revised information system success model to examine
user engagement”’. These studies have confirmed that users’ behaviour is
influenced by both system quality and information quality. Specifically, if
the information is irrelevant, inaccurate, or deviates from established
standards, users may question the system’s capability and reliability in
delivering quality services’". Furthermore, low system quality also negatively
impacts users’ attitudes towards perceived value’>”. Ting and Min con-
firmed that system quality, including server performance and stability,
influences users’ ongoing engagement with ICH games’. A few studies also
indicated a significant relationship between information quality and user’s
perceived hedonic and utilitarian values™. Although there is no direct evi-
dence of a correlation between system quality and users’ hedonic and uti-
litarian perceptions of ICH games, some studies have validated this
relationship within a mobile service context. Based on these studies, Abbasi
et al summarise that all mobile users seek mobile services for two main
reasons: utilitarian (functional) and hedonic (entertainment) benefits™.
Similarly, since digital ICH games can be seen as mobile service providers,
we hypothesise that a relationship exists between these values and system
quality. Based on the preceding discussion, the subsequent hypotheses are
proposed:

H1: Information quality has a positive impact on utilitarian perfor-

mance confirmation.

H2: Information quality has a positive impact on hedonic performance
confirmation.

H3: System quality has a positive impact on utilitarian performance
confirmation.

H4: System quality has a positive impact on hedonic performance
confirmation.

Critical mass and social interaction (social factors)

Critical mass refers to the minimum number of individual acts necessary to
promote the common interests of others™. In particular, it is anticipated that
people would consider other people’s behaviour when making
judgements™ . It is posited that the adoption of online games by others
significantly affects individuals’ acceptance®. Previous studies have pri-
marily analysed one-off game scenarios where players do not engage with
the same opponents multiple times®"*. In contrast, digital ICH games now
increasingly emphasise realistic scenarios with repetitive interactions. This
dynamic nature enables players to develop a broader range of strategies over
time®'. Therefore, a critical mass of game platforms needs to be reached in
order to attract more players® and ICH-based content creators. The concept
of critical mass emphasises the transition from quantitative to qualitative
cha.nge5 % once a certain population size is reached, significant shifts occur
within the game’s social system™. Therefore, this study defines critical mass
as the essential number of individuals participating in digital ICH games.
Similarly, the number of adopters may impact individuals’ perceived values
and cognitive states. As two main factors reflecting perceived values and
cognitive states, perceived hedonic and utilitarian confirmations are likely
triggered by users’ awareness of the number of participants in ICH games.
Finally, we propose that critical mass may influence both hedonic and
utilitarian performance confirmation.

Social interaction refers to the ways individuals act and respond to
others in their environment®. Player interaction is a crucial element in the
design and operation of digital ICH games, significantly influencing players’
gaming experiences, engagement levels, and perceptions of ICH®. More-
over, interaction mechanisms, such as social sharing and multiplayer col-
laboration, promote the dissemination of ICH among a broader
audience™”. Players share their game results on social platforms, enabling
them to perceive their impact on the real world, which increases their
engagement™. Additionally, players observe creations by others, fostering a

npj Heritage Science| (2025)13:322


www.nature.com/npjheritagesci

https://doi.org/10.1038/s40494-025-01809-5

Article

competitive dynamic that strengthens social networks and enhances game
stickiness*. The above points show that social interaction has the potential to
influence players’ perceived entertainment and perceived utilitarian value of
ICH games. Consequently, we predicted that social interaction enhances
user intentions in both hedonic and utilitarian dimensions. Therefore, the
following hypotheses are proposed:
H5: Critical mass has a positive impact on utilitarian performance
confirmation.
H6: Critical mass has a positive impact on hedonic performance
confirmation.
H7: Social interaction has a positive impact on utilitarian performance
confirmation.
H8: Social interaction has a positive impact on hedonic performance
confirmation.

Confirmations of utilitarian and hedonic performance
Utilitarian performance confirmation refers to the comprehensive evalua-
tion of practical advantages®, reflecting users’ goal-oriented and rational
behaviour®”". One of the potential objectives for users engaging with ICH
games is to acquire knowledge about intangible cultural heritage (ICH). This
learning objective was confirmed to affect users’ willingness to continue
engaging with ICH games’. In addition, another study also identified a
utilitarian expectation among digital ICH gamers: the richness of cultural
information, which is considered essential for satisfying users’ learning
objectives and enhancing their willingness to engage further”. Therefore, it is
hypothesised that the utilitarian performance confirmation of ICH posi-
tively influences ICH gamers’ intention to continue using the game.

Hedonic performance confirmation refers to the enjoyment and
playfulness users experience while achieving performance outcomes’”.
Xinjie et al explored the intention to adopt digital ICH and found that high
hedonic motivation significantly enhances consumers’ willingness to engage
with the ICH content™. Previous studies on user behaviour regarding digital
ICH games have primarily concentrated on interactivity”, entertainment
experience’, and aesthetics quality™®. For instance, in VR ICH games, higher
interactivity correlates with greater user retention’, and a lack of enter-
tainment experience in ICH serious games can lead to user churn’. Although
some studies have integrated interactivity and aesthetics as key hedonic
values’, and acknowledged that hedonic motivation influences continued
adoption’, there’s still a gap in understanding how users perceive and
confirm hedonic value and how this identification influences their will-
ingness to engage with digital ICH. Based on the above discussion, it can be
reasonably predicted that if digital ICH game users confirm the perceived
hedonic value of the game, it will enhance the users’ intention to continue
playing. In light of this discussion, the subsequent hypothesis is presented:

H9: Utilitarian performance confirmation has a positive impact on

continuous intention.
H10: Hedonic performance confirmation has a positive impact on
continuous intention.

Cultural identity and value co-creation

From a societal perspective, cultural identity is rooted in a sense of identi-
fication and belonging, shaped by tradition, lifestyle, and values™. It dif-
ferentiates cultures by encompassing their unique knowledge and value
systems’*. Consumers tend to respond more positively to products that align
with their cultural orientation, whether global or local. Individuals with
strong local cultural identities favour brands and products embodying local
characteristics”. Products infused with national cultural elements elicit
stronger positive responses from consumers who share that cultural iden-
tity. As a popular form of ICH product, ICH games may follow similar
patterns. Users engaging with digital cultural heritage games, influenced by
the presented cultural content, develop an affinity for cultural consistency,
deepening their understanding of the game’s inherent value’. This study
hypothesises that hedonic and utilitarian performance confirmations
encourage users to continue playing ICH games, while cultural identity may
amplify this positive effect on their intention to continue using ICH games.

H11a: Cultural identity has a positive moderating effect on the rela-
tionship between utilitarian performance confirmation and the continuous
intention to use digital ICH games.

H11b: Cultural identity has a positive moderating effect on the rela-
tionship between hedonic performance confirmation and the continuous
intention to use digital ICH games.

Value co-creation was initially characterised by firm-customer inter-
actions through personalised, dialogical exchanges, facilitating joint value
creation”. In the last decade, the concept of value co-creation has been
applied to cultural festivals* and cultural heritage settings®', where co-
creation is defined as the collaborative creativity of users”. Value refers to
the user’s acknowledgement of the cultural value of the heritage as they
participate and share cultural ownership®. In the context of digital ICH
games, it is notable that users engage in-game environments that feature
virtual assets, which could be regarded as a vital component of value co-
creation. A study on the digital ICH trading platform indicates that users’
perceptions of value co-creation influence their willingness to engage with
the platform™. Value co-creation involves recognising both the cultural
value and the value of self-creativity within the context of digital ICH games
and is consequently regarded as an inherent attribute of the player.
Therefore, this study suggests that as perceptions of value co-creation
increase, the positive influence of both utilitarian and hedonic performance
confirmations on continuous intention also grows.

H12a: The value co-creation has a positive moderating effect on the
relation between utilitarian performance confirmation and continuous
intention.

H12b: The value co-creation has a positive moderating effect on the
relation between hedonic performance confirmation and continuous
intention.

Subject and case selection
"Master of Pottery”, a representative digital ICH game, was chosen as a case
study for detailed analysis. The game immerses players in the traditional
craft of Chinese pottery, offering a variety of traditional Chinese vessel
shapes, glazes, and decorative patterns to inspire creativity (Fig. 2). The
game allows players to engage in the fundamental steps of pottery-making,
including throwing, firing (drying, preheating, high temperature), attaching
parts, glazing, and painting through 3D effects. Additionally, players can
display their works in a showroom for virtual visitors and earn coins from
ticket sales, which can be used to purchase traditional decorative patterns,
glazes, or paints. The game also features a trading system where players can
accept or reject bids through in-game messages, further supporting the
preservation and dissemination of traditional crafts, as shown in Fig. 2.
"Master of Pottery” enables players to appreciate cultural uniqueness
while enjoying an entertaining experience, unleashing their creativity, and
interacting with others. The game has received numerous domestic and
international accolades and was selected for the 2nd China Original Art
Excellence Game Competition in 2022%.

Participants

Participants were recruited through online channels (the official WeChat
group) and offline methods (on-site experiences). We invited real players
from the official group who had previously provided feedback on bugs or
had commented within the group to complete the questionnaire. After
obtaining permission from the game developers, we communicated indi-
vidually with players, collected their game information anonymously, and
encouraged them to voluntarily complete the questionnaire. They need to
display the trading information, showing the ability to master the game.
Each participant received a cash prize through an e-wallet after completing
the questionnaire. In addition, offline invitations were issued by having
participants fill out questionnaires on-site at the end of their experience,
primarily at colleges and nearby cultural conventions. This offline survey is
classified as low-risk research and received approval from the ethics com-
mittee. All recruiters signed an informed consent form before the survey.
We first asked them to play the game on an electronic device we provided.

npj Heritage Science| (2025)13:322


www.nature.com/npjheritagesci

https://doi.org/10.1038/s40494-025-01809-5

Article

(d)

Fig. 2 | The interface of “Master of Pottery" and the display of its in-game
interaction system. a Start page. b Traditional pattern selection interface. ¢ Pottery
shape creation and console interface. d Interface for drawing Intangible Cultural
Heritage (ICH) patterns. e Pottery works trading and player interaction interface.

f Pottery works display interface. This figure illustrates the complete steps of user
engagement, highlighting that users can unleash their creativity based on Intangible
Cultural Heritage (ICH) content while also interacting and trading with other
players.

Table 1 | Demographic information of the participants

Number Percentage
Gender Female 248 73.4
Male 90 26.6
Age 19-40 323 95.6
41-60 15 4.4
Year of gaming experience <1 year 72 213
1-5 years 170 50.3
6-10 years 62 18.3
11-15 years 19 5.6
16-20 years 8 2.4
More than 20 years 7 2.1
Level of education PhD 25 7.4
Masters 131 38.8
Degree 153 45.3
Diploma 15 4.4
Others 14 41

Participants used in-game prompts to shape clay blanks, fire them, and
select colours and patterns offered by the system for decoration. Finally, the
completed works were archived and displayed in the showroom in exchange
for in-game currency, as well as likes and favourites from other players. The
game also offers participants the opportunity to learn about ICH and
appreciate others’ works. Participants were required to complete their work
in more than 15 min; those who played for less time or failed to finish were
considered to have withdrawn from the experiment. After the experience,
participants were required to complete a questionnaire. The questionnaire
included the question, “Have you played this game before?", which ensured
genuine feedback regarding gameplay from the participants. The ques-
tionnaire was designed in the local language and reviewed by both authors.
During back-translation, standardised formulations of relevant terms were
referenced to enhance respondents’ understanding of the questions. Of the
369 users who completed the survey on www.WJX.com, 338 valid responses
remained after excluding those completed in under 60 seconds, users who

had never used Master of Pottery, and duplicate entries. Demographic
information is presented in Table 1.

Questionnaire development

The questionnaire was segmented into two sections. The first section
gathered demographic information (e.g., gender, age, years of gaming
experience, and level of education). The second part comprised nine sub-
scales totalling 30 items adapted from established measurements to evaluate
the study’s nine latent variables. A 5-point Likert scale was used for all
subscales. For the internal characteristics of the digital ICH game, the
measurements of both the system quality subscale and information quality
subscale were adapted from the items used by Gao et al.”'. The information
quality subscale evaluates users’ perceptions of the immediacy and accuracy
of ICH information, as their ability to perceive this information is crucial for
meeting operational requirements. The system quality subscale evaluates
users’ perceptions of the smoothness and stability of the gaming system. For
the external social factors of the game adoption, critical mass and social
interaction were measured. The critical mass subscale was developed based
on the scale by Yoon et al.”’. The three items in the social interaction subscale
were adapted from the questionnaire created by Choi and Kim* and Lee®,
whose original items aimed to explore the behavioural intention to engage in
online gaming. The critical mass subscale assesses users’ perceptions
regarding the size of the ICH gaming population, whereas social interaction
evaluates their perceptions of interactions between users. In addition,
translations and revisions were made to the utilitarian performance con-
firmation subscale (UPC) and the Hedonic performance confirmation
subscale (HPC) from the instruments developed by Abbasi et al. *, whose
items sought to examine determinants of influencing users’ continuous
intention to engage with digital services. The value co-creation subscale
(VOC) was adapted from Hu et al. ** whose items were designed to assess
users’ intention to purchase ICH products online, and the cultural identity
subscale (CI) was adapted from Bai et al. ** with items created to understand
users’ intentions regarding ICH serious games. The continuous intention
subscale (INT) was adapted from Lee and Tsai*’, whose original items aimed
to understand the factors of continuously playing online games.

More information about the questionnaire is presented in the Sup-
plementary Information section. Given that the original authors of the VOC
and CI questionnaires provided bilingual versions, the language translation
for the other scales was conducted by two experts—one specialising in ICH
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Table 2 | Results of construct validity and reliability analysis

Latent variable Measurement variable Mean Std. dev. VIFs Factor loadings a CR AVE

Q 1Q1 3.98 0.83 1.358 0.841 0.880 0.882 0.651
1Q2 0.780
1Q3 0.793
1Q4 0.811

SQ SQ1 3.87 0.96 1.286 0.865 0.903 0.905 0.704
SQ2 0.772
SQ3 0.864
SQ4 0.851

CM CM1 3.12 1.09 1.530 0.875 0.915 0.917 0.734
CcMm2 0.897
CM3 0.860
CM4 0.790

S S 3.70 1.07 1.480 0.879 0.891 0.892 0.735
SI2 0.800
SI3 0.890

UPC UPC1 4.12 0.85 1.739 0.835 0.836 0.838 0.634
UPC2 0.784
UPC3 0.767

HPC HPC1 4.23 0.72 1.462 0.755 0.815 0.819 0.603
HPC2 0.713
HPC3 0.855

Cl ci 1.99 0.85 1.400 0.748 0.799 0.799 0.570
ClI2 0.783
CI3 0.732

VOC VOC1 4.21 0.76 1.363 0.790 0.800 0.806 0.584
VOC2 0.652
VOC3 0.838

INT INT1 3.93 1.03 - 0.890 0.905 0.907 0.765
INT2 0.810
INT3 0.920

and the other in linguistics. Their individual translations were compared,
synthesised into a cohesive version, and finalised through consensus. Before
conducting the questionnaire, a pilot test was carried out with 23 college
students to enhance the survey’s readability and content validity. During the
test, we found that some translations were vague and ambiguous, particu-
larly the distinctions between ’game elements’ and ’game mechanism,” as
well as between ’creative sharing’ and ’learning from others.” We adjusted
the wording for clarity. We also supplemented ICH and MOP with the full
description of the traditional pottery making and the game’s full name, in
order to increase the comprehensibility of the survey. Using real-time
feedback, we improved the wording concurrently to eliminate any ambi-
guity or misunderstanding encountered during the test.

Data analysis

The data were analysed using IBM SPSS 29.0.1 and AMOS 24.0.1, which are
considered advanced tools for analysing structural equation modelling
(SEM) in social science research®”*. Based on 338 valid questionnaires, the
variables were first tested for multivariate normality. By using
quantile-quantile plots in SPSS, we did not find deviations from the normal
distribution, and all data were consistent with normality. In addition, we
measured variance inflation factors (VIFs), which are used to assess the
problem of multicollinearity, and no multicollinearity problem was pre-
sented. The data were analysed through the missing data module in SPSS,

and no missing data were found in the variables. Then, confirmatory factor
analysis (CFA) was conducted to assess the instrument’s reliability and
validity, and Cronbach’s alpha coefficients were computed to evaluate each
subscale’s internal consistency. Finally, we conducted the moderating effects
test using the PROCESS V 4.2 Plug-in to explore the influence of the two
moderating variables. The interaction terms of the variables were tested for
significance by setting a confidence interval of 95/100 and randomly sam-
pling 5000 times. Moderating variables (CI and VOC) are treated as
observed variables for moderation analysis. Simple slope tests were gener-
ated in PROCESS to assess the effects at various levels of mediation. The
specific results of the data analysis can be found in the section “Results”.

Results

The measurement model

Standardised factor loadings, Cronbach’s alpha coefficients, convergent
validity, discriminant validity, and model fit were employed as indicators to
assess the validity and reliability of the measurement model. According to
Fornell and Larcker, it is fundamental that the items’ standardised factor
loadings stay above 0.50”. With standardised factor loadings over 0.60
(range from 0.652 to 0.920), every item in our research met this requirement.
With values ranging from 0.799 to 0.915, the five constructs’ Cronbach’s
alpha coefficients showed strong internal consistency, all exceeding 0.70
(Table 2). In addition, the value of means ranged from 1.99 to 4.21, with
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Table 3 | Discriminate validity of the research model

1Q sQ CM Sl UPC HPC voC Cl INT
1Q 0.807
SQ 0.274 0.839
CM 0.362 0.269 0.856
SI 0.398 0.273 0.424 0.857
UPC 0.422 0.389 0.497 0.415 0.796
HPC 0.326 0.254 0.430 0.414 0.415 0.776
VOC —0.247 —0.362 —0.265 —0.293 —0.382 —0.307 0.755
Cl 0.271 0.280 0.291 0.347 0.408 0.378 —0.401 0.764
INT 0.301 0.292 0.521 0.361 0.334 0.334 —0.293 0.341 0.874
The diagonal elements are the square roots of AVEs.
Table 4 | The goodness of fit indices for the measurement model and research model
Model X2 X?/df AGFI TLI CFI RMR RMSEA
Measurement model 313.103 1.355 0.906 0.981 0.984 0.039 0.032
Research model 373.811 1.584 0.892 0.969 0.973 0.072 0.042
Recommended criteria - <3 >0.9 >0.9 >0.9 <0.05 <0.1

standard deviations between 0.72 and 1.09. Notably, the mean scores for
utilitarian performance confirmation (UPC) and hedonic performance
confirmation (HPC) both exceeded 4, suggesting that users hold a very
positive view of the game. In addition, the level of multicollinearity between
the independent variables in the table is low, with all VIF values below 3
considered not to be a problem of multicollinearity™.

Composite reliability (CR) and average variance extracted (AVE)
were used to assess convergent validity. According to Fornell and
Larcker, the average variance extracted should be more than 0.50, and
the composite reliability for all constructs must be at least 0.70”. In this
study, all nine components met both requirements (Table 2). The square
root of the average variance extracted (AVE) must be greater than the
correlation coefficients between the relevant item and other components
in order to demonstrate discriminant validity’'. By meeting this criter-
ion, the measurement model showed good discriminant validity
(Table 3).

Furthermore, the fit of the measurement model (X*=313.103, X%/
df=1.355, TLI=0.981, CFI=0.984, RMR = 0.039, RMSEA =0.032) was
deemed satisfactory based on the criteria established by F. Hair Jr et al.”
(Table 4).

The structural model

Structural equation modelling (SEM) was used to validate the research
model. With y*/df=1.584, AGFI=0.892, TLI=0.969, CFI=0.973,
RMR =0.072, and RMSEA = 0.042, the model’s fit was deemed adequate
(Table 4). According to the test, all eight of the remaining hypotheses
were supported, with the exception of H2 and H4 (Table 5). The results
confirmed hypotheses H1 and H3 by showing that System Quality
(8=0.207, P =0.000) and Information Quality (8 =0.214, P=0.001) are
positively correlated with utilitarian performance confirmation. Critical
mass exhibited a significant positive association with both utilitarian and
hedonic performance confirmations (UPC and HPC) (8 =0.266, 0.194;
P=0.000), supporting hypotheses H5 and H6. Social interaction was
positively associated with UPC and HPC ($=0.132, 0.155; P=0.003,
0.000), providing support for hypotheses H7 and H8. The results show
that UPC and HPC with Continuous Intention are positively correlated
(8=10.385, 0.486; P =0.000). H2 and H4 were rejected because neither
Information Quality (8 = 0.095, P = 0.076) nor System Quality (8 = 0.062,

P =0.122) showed a significant correlation with HPC. This lack of cor-
relation may stem from respondents’ familiarity with the game, which
could lower the impact of system and information quality on their
hedonic perceptions.

The moderating effects analysis

A moderation analysis was performed using bootstrapping procedures
to examine the moderating effects of cultural identity (CI) and value
co-creation(VOC) on the relationships between utilitarian and hedo-
nic performance confirmations (UPC and HPC) and the continuous
intention(INT) to use digital ICH games. This study used Hayes’
recommended bootstrapping method to test the moderating effect
(with 5000 iterations)” and set the confidence interval for indirect
effects to 95%’'. The PROCESS macro in SPSS was utilised to test
hypotheses H11 and H12.

Table 6 presents the results of the PROCESS analysis. The relation
between cultural identity (CI) and utilitarian performance confirma-
tion (UPC)/hedonic performance confirmation (HPC) was sig-
nificantly associated with continuous intention (INT) (f=0.165 and
0.116; p = 0.005 and 0.049, respectively). This indicates that regression
coefficients of the independent variables (UPC and HPC) on the
dependent variable (INT) rise by 0.165 and 0.116 units, respectively,
for each unit increase in the moderating variable CI. The moderating
role of cultural identity (CI) was confirmed.

We also calculated the effects at low and high levels of cultural identity
(CI) based on the results (Table 7). The conditioning values for the variables
were set at the 16th, 50th, and 84th percentiles. Compared to low CI levels,
the effect of the independent variables on the dependent variable is sig-
nificantly heightened at high CI levels. Thus, Hypothesis 11 was supported.
However, the interaction between value co-creation (VOC) and utilitarian
performance confirmation (UPC)/hedonic performance confirmation
(HPC) was not significantly associated with continuous intention (INT)
(B=—0.067 and —0.537; p = 0.244 and 0.353, respectively), indicating that
the moderating role of value co-creation(VOC) was not present, thus
rejecting Hypothesis H12.

In addition, in order to clearly show the moderating effect of Cl and the
non-moderating effect of VOC in the paths of the HPC and the UPC to INT,
this study plotted the simple slope chart between the independent and
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Table 5 | The results of structural equation modelling path

Hypotheses Hypothesised path B B SE t Result

H1 1Q — UPC 0.214 0.205 0.062 3.446** Supported
H2 1Q — HPC 0.095 0.115 0.054 1.774 Rejected
H3 SQ — UPC 0.207 0.237 0.047 4.419%** Supported
H4 SQ — HPC 0.062 0.090 0.040 1.547 Rejected
H5 CM — UPC 0.266 0.351 0.045 5.941%** Supported
H6 CM — HPC 0.194 0.323 0.039 4.948*** Supported
H7 Sl — UPC 0.132 0.179 0.044 2.982%+* Supported
H8 Sl — HPC 0.155 0.264 0.039 3.944%*% Supported
H9 HPC — INT 0.385 0.289 0.086 4473 Supported
H10 UPC — INT 0.486 0.290 0.110 4.405%** Supported
Moderation Coeff LLCI ULCI P

H11a CI*UPC — INT 0.165 0.0499 0.2805 0.005** Supported
H11b CI*HPC — INT 0.116 0.0003 0.2308 0.049* Supported
H12a VOC*UPC — INT —0.067 —0.1793 0.0457 0.244 Rejected
H12b VOC*HPC — INT —0.0537 —0.1673 0.0599 0.353 Rejected

B unstandardised coefficient, 8 standardised coefficient.
*#kp < 0.001,**p < 0.01, *p < 0.05.

dependent variables at different levels of two moderators, based on 1
standard deviation above and below the mean, respectively (Figs. 3 and 4).

Based on the above verification, all the results of the hypothesis test are
shown in Fig. 5.

Discussion

The above results show that information quality and system quality have
a positive impact on users’ utilitarian performance confirmation, while
they have no impact on users’ hedonic performance confirmation. This
is in line with the findings of Koivumaki and Kesti”* and Kim and Han
and is also supported by the relations presented by the Expectation
confirmation theory (ECT) and flow theory. Expectation confirmation
theory (ECT) emphasises that users compare their actual experience
with their psychological expectations”. In the context of ICH games,
clear instructions (information quality) and smooth operation (system
quality) make the ICH game easier to play, thereby confirming the users’
utilitarian expectations. Previous research indicates that information
and system quality may possess only a tool attribute, ensuring users
receive relevant services™; thus, they may not facilitate users’ emotional
changes or perceived enjoyment™. In addition, flow theory also indicates
that users’ hedonic expectations arise from sensory or emotional sti-
mulation, which relies more on interactive mechanisms (such as social
interaction or competition)” and flow states (experiences of overcoming
challenges)'”than on information or system functionality alone'"'. Thus,
in the context of ICH digital games, information and system quality
solely ensure effective game task completion and the transmission of
ICH information. The above analysis suggests that the development of
ICH digital games cannot rely solely on optimising the game system and
information qualities while neglecting user-user interactions and
user-ICH element interactions, otherwise, it will be difficult to enhance
users’ hedonic expectation confirmation. Additionally, the lack of
impacts of system quality and information quality on hedonic perfor-
mance confirmation may be due to the data being largely collected from
users who are familiar with the game. In the early stages of adoption,
system quality may significantly influence hedonic perception. How-
ever, as users gain familiarity with the game, the significance of its
contribution to visual appeal decreases'”'”’. Further research could
investigate whether users’ familiarity with digital ICH games affects their
perceptions of system and information quality, as well as the effects of
these perceptions on hedonic performance confirmation.

The results confirm that critical mass significantly impacts both utili-
tarian and hedonic performance confirmation. This finding aligns with the
research conducted by Chang et al.”’, which indicates that as gamers per-
ceive the behaviours of a broader network, they are more influenced by these
behaviours, thereby affecting their cognitive state and increasing their
intention to continue playing. Additionally, we found that social interaction
significantly influences both utilitarian and hedonic performance con-
firmation. The findings of Chang et al”* and Liew et al.""" are corroborated
by this result, which shows that consistent participation and engagement
enhance people’s emotional bond with their goals. According to Li et al. this
phenomenon is particularly apparent in the digital gaming environment,
where players interact with members of social media groups to gather and
disseminate information about the game'”.

The results also indicate that both utilitarian and hedonic performance
confirmations significantly influence the continuous intention to use digital
ICH games. These findings align with those of Qiu et al., Jiang et al. and Bai
et al.***°. They suggest that ICH games should enhance users’ perceived
usefulness and perceived ease of use—two key utilitarian aspects—while also
boosting the perceived entertainment value to foster continuance intention.
A study on another mobile service also confirmed this relationship™. Col-
lectively, these studies imply that ICH gamers have both hedonic and uti-
litarian perceptions, stimulating their continuous usage.

The findings of this study indicate that cultural identity plays a positive
role in moderating the relationship between both utilitarian and hedonic
performance confirmations and continuous intention. This suggests that
the influences of both confirmations are amplified when ICH gamers have a
more announced sense of cultural identity. Bai et al found that cultural
identity is an important environmental stimulus®. However, we posit that
cultural identity serves as a positive moderator because it often stems not
from the game itself but from users’ cognitive processes. Additionally, the
moderating effect of cultural identity may be influenced by the relatively
younger age of the respondents. Generation Z and millennials are two
distinct demographic groups that exhibit a strong appreciation for culture'®,
while digital ICH games provide them with a platform for
understanding ICH.

Earlier investigations within the domain of cultural heritage handi-
crafts have recognised value co-creation as an important factor’. However,
our findings confirmed that there was no moderating effect of value co-
creation between utilitarian and hedonic performance confirmation and
continuous intention. This may be due to the complexity of the cognitive
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Table 6 | The moderation effect of Cl and VOC between UPC
and HPC

Variable Dependent variable: continuous intention(INT)
B Se t P
Utilitarian —0.079 0.155 —0.5- 0.6-
perfor- 10 11
mance
confirma-
tion (UPC)
Cultural —0.899 0.244 —3.6- 0.0-
identity (CI) 76 00
UPC x ClI 0.165 0.059 2.819 0.0-
05
R? 0.163
F 21.7-
46
Hedonic 0.113 0.156 0.724 0.4-
perfor- 70
mance
confirma-
tion (HPC)
Cultural —0.730 0.249 -2.9- 0.0-
identity (CI) 30 04
HPC x ClI 0.116 0.059 1.972 0.0-
49
R? 0.161
F 21.4-
41
UPC 0.544 0.233 2.340 0.0-
20
Value co- 0.584 0.226 2.581 0.0-
creation 10
(VOC)
UPC x VO- —0.067 0.057 —-1.1- 0.2-
C 68 44
R? 0.165
F 22.0-
52
HPC 0.549 0.236 2.322 0.0-
21
Value co- 0.546 0.233 2.350 0.0-
creation 19
(VOC)
HPC x VO- —0.054 0.058 —0.9- 0.3-
C 30 53
R? 0.168
F 22.4-
40

load required for the virtual interactions. Weinert et al examined the rela-
tionship between cognitive load and value co-creation in the field of online
learning. A co-creation system was built to facilitate learners in collabora-
tively creating learning materials, considering cognitive load (CL) and
promoting value co-creation in knowledge development'”.In this context,
users’ perceptions of value co-creation are affected by cognitive load while
completing a task stream; complex tasks may result in cognitive overload
during this process. Since the emotional mechanics of gamification and
value co-creation through experiences have been poorly studied'®, the
findings from the study exploring the relationship between cognitive load
and value co-creation in the online learning context offer additional insights
into users’ perceptions of the complexity of the value co-creation process.
Moreover, in the context of digital ICH games, it seems that user perception
of value co-creation is not easy to achieve. Regardless of how impressive and

innovative the virtual 3D models or ICH elements may be, players might
remain focused on self-worth fulfilment, particularly self-creativity. The
user’s perception of value co-creation may only be recognised when the
cultural elements align perfectly with the user’s cultural uniqueness. Future
research could investigate whether the liveliness and interactivity of games
can enhance users’ appreciation of cultural uniqueness, potentially posi-
tively influencing their perception of value co-creation.

Our primary theoretical contribution to digital ICH game research lies
in extending the focus from technology acceptance to encompass social
dimensions. Furthermore, this study offers insights into understanding
cultural identity within the ICH gaming context, providing empirical gui-
dance for developing digital ICH games from cultural perspectives. This
study employs the SOR model, incorporating game quality factors, social
factors (critical mass and social interaction), and cultural factors (cultural
identity; value co-creation), thereby enriching the existing literature on
digital ICH games. This study offers crucial insights for future research on
the creation and design of ICH games by examining utilitarian and hedonic
perceptions as equally significant aspects influencing players’ continuing
intention, which is different from the conventional perspective of serious
games in the ICH context.

Our findings could be further applied to the development of other
digital ICH games. First, the cultural elements from the case study are
notably representative, and we examined and discussed two general external
stimuli influencing users” continuous intention—game quality and social
interaction—along with two main perceptions of ICH gamers, ensuring the
broad applicability of the results within the context of ICH games. The
results may be applicable in various cultural contexts; however, it is essential
that cross-cultural comparisons are conducted to validate these findings in
future research.

The findings yield several recommendations: First, it is common for
game developers to use engaging narratives and compelling audio-visual
designs to enhance interactions between users and ICH content, but they are
likely to overlook the significance of user-to-user interactions. The findings
of this study highlight the positive impact of social factors within the context
of ICH games. Thus, developers should modify game mechanics to enhance
user-to-user interactions, providing opportunities for users to share ICH
knowledge with one another, thereby indirectly promoting the transmission
of ICH. Second, the design team must honour the traditions of ICH and
avoid excessive gamification or alteration of ICH elements to foster a more
authentic cultural identity among users. This can positively influence users’
willingness to engage with the game. Finally, for educators and practitioners
using ICH games for ICH preservation and learning, they need to establish
game-related ICH discussion platforms, as this can bridge the knowledge
gaps between cross-cultural users. Enhancing cross-cultural users’ appre-
ciation of local culture will effectively increase their willingness to use the
game and help them better understand ICH content.

This study still has limitations. First, the research collected data only
from a single game, Master of Pottery. While the case study is representative,
digital ICH games of the same type can still exhibit significant variability.
Second, while the recruited users in this study had culturally diverse back-
grounds, they all came from the same country. This may lead to a reduced
applicability of the research findings in cases of different countries. Third,
although we established a recruitment threshold for players with Master of
Pottery gaming experience, differences in digital literacy among participants
may influence their engagement with the game and ultimately affect the
results.

Based on the above limitations, future research could focus on the
following two aspects: First, the applicability of the research findings should
be further clarified, and subsequent work should be compared in a cross-
cultural context by selecting different cases. This may help us better
understand the mechanism of cultural identity. Additionally, future
research should expand the sample size or explore alternative data collection
methods. For instance, analysing users’ behavioural data, such as activity
logs from in-game play, could further validate the accuracy of this study’s
findings.
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Table 7 | Conditional effects of the focal predictor at high and low levels of the moderator cultural identity (Cl).

Moderator Independent Dependent variable: INT
Variable Level Effect Se t Boot 95% LLCI Boot 95% ULCI
Cl UPC High 0.362 0.068 5.340 0.229 0.495
Low 0.142 0.090 1.567 —0.036 0.319
HPC High 0.421 0.077 5.453 0.269 0.573
Low 0.267 0.096 2.799 0.079 0.455
—e— Low cultural identity 4.50 —— Low cultural identity
= =Middle cultural identity = == Middle cultural identity
420 | Highcultural identity | High cultural identity

Continuous Intention(INT)

3.70
Mean(-1 SD)

Low cultural identity
Middle cult
High cultural identity

(a)

Fig. 3 | Simple slope of the moderating effect of cultural identity. a UPC x INT,
b HPC x INT;| a The slope of the utilitarian performance confirmation (UPC)

changes more dramatically at high levels of the moderator variable Cultural Identity
(CI) and appears flatter at low levels of CI. The straight line slopes from the lower left
to the upper right, indicating a positive moderating effect of CI between UPC and
continuous intention (INT). b The slope of the hedonic performance confirmation

Mean(+1 SD)

Predicted Values

Mean(-1 SD) Mean(+1 SD)
4.16 4.27
3.98 423
3.79 4.18

4.00

Continuous Intention(INT)

3.50
Mean(-1 SD)

Low cultural identity
Middle cult
High cultural identity

(b)

Mean(+1 SD)

Predicted Values

Mean(-1 SD) Mean(+1 SD)
4.16 4.40
3.95 43
375 4.19

(HPC) changes more dramatically at high levels of the moderator variable cultural
Identity (CI) and appears less sharply at low levels of CI. The straight line also slopes
from the lower left to the upper right, indicating a positive moderating effect of CI
between HPC and continuous intention (INT).

4.50

4.00

Continuous Intention(INT)

3.50

—=— Low value co-creation
=0~-Middle value co-creation

High value co-creation

Mean(-1 SD)

Low value co-creation
Middle value co-creation
High value co-creation

(2)

Mean(+1 SD)

Predicted Values

Mean(-1 SD) Mean(+1 SD)
371 4.03
3.95 421
4.18 4.39

4.50

4.00

Continuous Intention(INT)

3.50

—— Low value co-creation
= {3=-Middle value co-creation

High value co-creation

Mean(-1 SD)

Low value co-creation
Middle value co-creation
High value co-creation

(b)

Mean(+1 SD)

Predicted Values

Mean(-1 SD) Mean(+1 SD)
3.70 4.06
3.94 4.26
4.18 4.47

Fig. 4 | Simple slope of the moderating effect of value co-creation. a UPC x INT and b HPC x INT;| Although the straight lines in a and b slope from the lower left to the
upper right, there is no significant trend in the slope changes at both high and low levels of the moderating variable (VOC).
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Game factors Cultural Identity Value Co-creation
(cn (voc)
Information Quality
(1) Cultural factors /
Hlla 0.165** H12a -0.067
System Quality Utilitarian H11b 0.116* H12b -0.054
(sQ) Performance | || = - A -fmmmmmmeeeeoo oo ,
Confirmation H
(urc) Continuous !
Intention i
Social factors (INT) !
Hedonic 1
Critical Mass Performance onee o
(cwm) Confirmation [ wWs°
(HPC)

Social Interaction

(s

Fig. 5 | The results of the research model (n = 338). The results of the hypothesis
validation for this structural equation model are shown in this figure. System quality
(8=0.207, P=0.000) and Information Quality (8 = 0.214, P = 0.001) are positively
correlated with utilitarian performance confirmation. Neither information quality
(B=0.095, P =0.076) nor system quality (= 0.062, P = 0.122) showed a significant
correlation with HPC. This suggests that game quality did not lead to psychological
changes in players' hedonic performance confirmations; however, it was positively
correlated with their utilitarian performance confirmations. Both social factors

*¥**p\.001, **p\ .01, *p \ .05

influence players' confirmations of hedonic and utilitarian performance (8 = 0.266,
0.194; P =0.000) (8 =0.132, 0.155; P =0.003, 0.000). Collectively, these two per-
formance confirmations affect players' willingness to continue using the game

(B =0.385, 0.486; P =0.000). Cultural identity significantly moderated the rela-
tionship between users' two performance confirmations and their continued use
(B=0.165 and 0.116; p = 0.005 and 0.049, respectively), while value co-creation
demonstrated no moderating effect (8 = —0.067 and —0.537; p = 0.244 and 0.353,
respectively).

Data availability

Data is provided within the supplementary information files.
Abbreviations

SOR stimulus—organism-response

ICH intangible cultural heritage

AR augmented reality

ECT expectancy confirmation theory

SQ system quality

IQ information quality

CM critical mass

SI social interaction

UPC utilitarian performance confirmation
HPC hedonic performance confirmation
CI cultural identity

vOoC value co-creation

INT continuous intention

VIFs variance inflation factors

SEM structural equation modelling

CFA confirmatory factor analysis

AVE average variance extracted

CR composite reliability

X2 Chi-square test

df degree of freedom

TLI Tucker-Lewis index

CFI comparative fit index

RMSEA root mean square error of approximation
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