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Abstract 
 

This study examines how Qing Dynasty mural art and the spatial order of ritual spaces can be 
interpreted archaeologically for heritage education and sustainable geosite tourism development. It 
focuses on mural-bearing temples, ancestral halls, tomb-related ritual environments, and landscape-
linked heritage spaces where painted iconography, movement, sightlines, altar orientation, material 
evidence, and local geomorphology jointly shape visitor learning. The study used a completed cross-
sectional mixed-method design structured around quantitative PLS-SEM analysis and qualitative 
stakeholder interviews. The empirical analysis is based on a primary field dataset comprising 326 valid 
questionnaire responses and completed semi-structured stakeholder interviews with curators, 
educators, guides, planners, and community representatives. Five constructs were examined: Qing 
mural spatial-ritual legibility, archaeological authenticity perception, heritage education engagement, 
geo-interpretive infrastructure quality, and sustainable geosite tourism development intention. 
Reliability, validity, HTMT discriminant validity, R-square statistics, path analysis, mediation, and 
moderation were assessed as part of the empirical analysis. The estimated model suggests that spatial-
ritual legibility and archaeological authenticity perception are strongly associated with higher heritage 
education engagement. Heritage education engagement is the strongest statistical predictor of 
sustainable geosite tourism development intention, while geo-interpretive infrastructure quality shows 
significant direct and moderating associations. The mediation analysis indicates that the educational 
translation of mural spatial order is a central explanatory pathway linking Qing mural heritage with 
sustainable tourism value. This study contributes an interdisciplinary model connecting Qing mural art, 
ritual spatial order, archaeological authenticity, heritage education, and geosite tourism. It extends 
mural studies beyond stylistic interpretation by treating mural walls as spatial, ritual, material, and 
educational interfaces. The findings offer practical implications for route design, digital interpretation, 
school programmes, community guide training, and tourism planning that protects fragile mural surfaces 
while creating local benefits. 

This study addresses a research gap in which existing mural studies tend to privilege iconography, 

style, and conservation condition, whereas tourism studies rarely test how perceived ritual-spatial 

legibility and archaeological authenticity shape heritage education and sustainable geosite intention. 

This study fills this gap by modelling perceived spatial order, authenticity, education, geo-interpretive 

infrastructure, and sustainable tourism intention within one SEM framework. 
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In this article, geosite tourism is used as a geo-cultural landscape category in which mineral pigments, 

building stone, landform, hydrology, and mural-bearing ritual spaces are interpreted together; it is not 

used to claim that every mural site is a formally designated geopark. 

Keywords: Qing Dynasty mural art; ritual space; spatial order; archaeology; heritage education; geosite 
tourism; sustainable tourism; structural equation modelling; conservation; China 

 

Introduction 

Qing Dynasty mural art occupies a complex position between image, architecture, ritual performance, 
archaeology, and contemporary tourism. Unlike portable painting, murals are fixed within the spatial 
body of temples, ancestral halls, monasteries, tomb chambers, theatrical shrines, and public ritual 
compounds. Their meaning is therefore not limited to iconography, line, colour, or patronage. It is 
produced through the viewer's position, the worshipper's movement, the approach to the altar, the walls 
that become visible at specific thresholds, and the ways painted figures direct moral, cosmological, 
ancestral, or protective attention. Recent research on ancestral hall mural art has shown that wall 
paintings operate as carriers of patriarchal ritual, kinship memory, ethical instruction, and local symbolic 
systems rather than merely decorative surfaces (Li et al., 2023; Li et al., 2024; Zhang et al., 2023). 
Studies of mural conservation also demonstrate that pigments, plaster layers, coatings, and 
conservation materials reveal historically specific craft choices that can be translated into archaeological 
interpretation and public learning (Guo et al., 2022; Liu et al., 2023; Teri et al., 2023; Wang et al., 2023; 
Wang et al., 2024). 

The spatial order of ritual spaces is particularly important for Qing mural studies because Qing-period 
religious and communal life drew on Buddhist, Daoist, Confucian, local deity, imperial, lineage, and folk 
practices. Painted programmes often worked with building axes, courtyards, gates, beams, altar walls, 
and side chambers to create controlled sequences of access and visibility. Studies of traditional Chinese 
ritual and temple space increasingly use spatial syntax, visibility graph analysis, GIS, and cultural 
geography to identify how central axes, courtyards, ritual depth, and thresholds embody hierarchy and 
sacredness (Chen, 2024; Feng et al., 2025; Fu et al., 2025; Guo et al., 2025; Hu et al., 2025; Zhou et 
al., 2023). These methods are relevant for mural art because an image placed on a rear wall, side wall, 
entry threshold, or circumambulatory path can have different educational and ritual functions. A visitor 
may see narrative murals as historical pictures, but an archaeological perspective asks how these 
images organized conduct, memory, moral expectation, and embodied movement in the original ritual 
environment (Burhan, 2025; Li, 2025; Zhu, 2024). 

Theological relevance of ritual mural space 

From a theological perspective, Qing mural-bearing ritual buildings can be read as material mediations 
of sacred order. In Buddhist, Daoist, Confucian-lineage, and local-deity contexts, the painted wall did 
not merely decorate space; it participated in ritual pedagogy by showing cosmological hierarchy, karmic 
consequence, ancestral obligation, divine guardianship, and moral exemplarity. Altars, axial routes, 
thresholds, and facing images formed a visual-liturgical field in which worshippers learned where to 
stand, bow, remember ancestors, petition deities, and distinguish profane access from sacred proximity. 
Ancestral hall painting is therefore linked to ritual ethics and kinship theology because it presents family 
continuity, filial piety, patriarchal order, and communal memory as visible obligations within a 
consecrated architectural frame (Li et al., 2023; Li et al., 2024; Zhang et al., 2023). 

The theological contribution of the present study is therefore to treat Qing murals as spatial theology in 
practice: the sacred is ordered through walls, gates, altars, iconographic programmes, and regulated 
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movement. Recent scholarship on sacred place identity, ritual spatial characteristics, temple 
morphology, and religious heritage politics shows that sacred spaces are produced through bodily 
practice, symbolic hierarchy, policy, and local devotion (Feng et al., 2025; Fu et al., 2025; Shi, 2023; 
Zhu, 2024, 2025). This is why spatial-ritual legibility matters educationally. When visitors understand a 
mural wall as part of worship, ancestor veneration, moral instruction, and divine-human communication, 
heritage education can explain theology through material evidence rather than through abstract doctrine 
alone (Burhan, 2025; Li et al., 2024). 

The central heritage education challenge is that mural spaces are fragile, visually dense, and often 
difficult for non-specialist visitors to understand. Many audiences see colour, age, and decorative 
charm, but they may not understand how murals relate to ritual order, architectural sequence, 
community memory, pigment sources, conservation decisions, and landscape setting. Digital 
interpretation and heritage education can help transform fragile visual heritage into meaningful learning 
experiences, especially when interpretation connects visual content with spatial and material evidence 
(Gunawan, 2024; Li, 2025; Martinez-Martin et al., 2024; Wang et al., 2024). However, interpretation 
must not detach murals from their architectural and archaeological contexts. When murals are 
presented only as images for image-centred tourism interpretation, visitors may miss the spatial logic 
that made them ritual media. Conversely, when interpretation makes the mural wall readable as a ritual, 
material, and spatial archive, heritage education can strengthen conservation attitudes and responsible 
visitor behaviour (Abedi Dadizadeh & Dogan, 2024; Ghosh et al., 2025; Xiang et al., 2025). 

Sustainable geosite tourism provides a useful framework because geotourism connects geological 
heritage, cultural heritage, education, community benefit, and low-impact tourism. UNESCO Global 
Geoparks are defined as unified geographical areas where internationally significant geological sites 
and landscapes are managed through protection, education, and sustainable development (UNESCO, 
2026). The 2024 UNESCO geotourism toolkit also emphasizes destination, community, and stakeholder 
cooperation for sustainable geotourism initiatives (UNESCO, 2024). In the context of Qing murals (late 
imperial murals), geosite tourism interprets mural-bearing ritual spaces within broader cultural 
landscapes: local stone and timber, mineral pigments, hydrology, mountain routes, temple siting, 
pilgrimage paths, village lineage territories, and conservation environments. Such a perspective is 
consistent with geotourism definitions that emphasise learning, geosites, geodiversity, landscapes, and 
conservation (Carrillo-Hernandez et al., 2024; Newsome & Dowling, 2018; Olafsdottir & Tverijonaite, 
2018; Zafeiropoulos et al., 2025).  For precision, the term is used here in a bounded geo-cultural sense: 
the empirical sites were interpreted through mural-bearing ritual buildings together with landform setting, 
local stone, hydrology, mineral pigment knowledge, and conservation environments, not as isolated 
geological attractions. 

The central research issue is therefore not only how Qing murals should be conserved, but how their 
spatial order can be interpreted so that education and tourism reinforce conservation instead of 
threatening it. Sustainable tourism at cultural and natural heritage places depends on balancing visitor 
access, local benefit, asset protection, and stakeholder cooperation (UNESCO World Heritage Centre, 
2026; Zhao et al., 2024; Zhou et al., 2024). For mural spaces, this balance is especially sensitive 
because increased visitation can raise humidity, dust, light exposure, vibration, and crowding, while 
limited visitation or weak public engagement can weaken public support and funding for conservation. 
Heritage education can mediate this tension by teaching visitors why mural sites require controlled 
access, why authenticity matters, and why geosite routes should protect both the artwork and the 
surrounding landscape (Du et al., 2024; Ghosh et al., 2025; Xiang et al., 2025). 

This study develops and empirically tests an integrated theoretical model. The model examines whether 
the spatial-ritual legibility of Qing murals and the perceived archaeological authenticity of the site are 
positively associated with heritage education engagement. Heritage education engagement is then 
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examined as a statistical antecedent of sustainable geosite tourism development intention. Geo-
interpretive infrastructure quality is tested as a condition that strengthens the educational pathway 
because routes, signage, digital tools, trained guides, and visitor management can turn archaeological 
complexity into accessible learning (Martinez-Martin et al., 2024; UNESCO, 2024; Xiang et al., 2025). 

Qing mural spatial-ritual legibility 

The first theoretical variable is Qing mural spatial-ritual legibility. It refers to the degree to which visitors 
can read the relationship between mural images, architectural placement, ritual hierarchy, movement 
sequence, and sacred or communal function. In mural-bearing ritual spaces, image and space work 
together. Murals may mark a boundary between public and sacred zones, frame an altar, narrate moral 
exempla, represent divine protection, or communicate lineage identity. Theories of spatial production 
and ritual performance suggest that space is not a passive container; it is produced by practices, 
symbols, bodies, power, and memory (Feng et al., 2025; Guo et al., 2025; Hu et al., 2025). For this 
reason, spatial-ritual legibility is not the same as visual attractiveness. A visually attractive mural may 
still be educationally weak if visitors cannot identify how it organizes ritual behaviour or social meaning.  
In response to the measurement issue, QMSL is defined in this study as perceived Qing mural spatial-
ritual legibility after exposure to site interpretation; it is not an independent objective space-syntax index. 

Recent studies on Chinese ancestral halls and temple spaces show that spatial order can be measured 
and interpreted through axes, depth, accessibility, visual fields, and ritual concentration (Chen, 2024; 
Hu et al., 2025; Zhou et al., 2023). These studies are useful for Qing mural interpretation because Qing 
mural programmes often developed in dialogue with built form. For example, the front entrance may 
prepare visitors for a moral world, the courtyard may structure collective gathering, the central hall may 
concentrate ritual attention, and side walls may support narrative or protective functions. In this study, 
spatial-ritual legibility is theorized as a bridge between archaeological observation and educational 
experience. If the spatial order is legible, the visitor can move beyond surface appreciation and 
understand why the mural is where it is, why the image faces a particular direction, and why the ritual 
path matters (Li et al., 2023; Li et al., 2024; Zhang et al., 2023).  The present study uses space-syntax 
and ritual-space literature conceptually to design perception items, while objective GIS or visibility-graph 
analysis is identified as a future research extension rather than as a measurement completed in this 
dataset. 

Archaeological authenticity perception 

The second variable is archaeological authenticity perception. It refers to the extent to which visitors 
perceive that mural interpretation is grounded in excavated, conserved, documented, and materially 
verifiable evidence. In heritage tourism, authenticity is often experienced emotionally, but archaeology 
asks for evidence: stratigraphy, pigment identification, wall-plaster structure, construction chronology, 
conservation history, inscription, site context, and comparison with related artefacts. Recent heritage 
science studies show that Chinese murals can be examined through mineralogical analysis, non-
invasive imaging, microscopy, digital documentation, and coating assessment (Guo et al., 2022; Liu et 
al., 2023; Teri et al., 2023; Wang et al., 2024). Such evidence can strengthen interpretation because it 
shows visitors that murals are not generic cultural symbols but material survivors with specific histories. 

Archaeological authenticity perception also has an educational function. It helps visitors distinguish 
original fabric, restoration, digital reconstruction, historical inference, local legend, and tourism 
narrative. This distinction is essential for responsible heritage education because visitors may otherwise 
treat all stories as equal (Yu et al., 2024). Current discussions of heritage in China note that religion, 
policy, tourism, and local development interact in complex ways, so interpretation must be careful not 
to simplify sacred or communal heritage into commercial spectacle (Zhu, 2024; Zhu, 2025). The 
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authenticity variable therefore includes trust in material evidence, conservation transparency, and 
place-specific interpretation. A visitor who understands why mineral pigments matter, why humidity 
control matters, and why mural surfaces cannot be overexposed is more likely to support low-impact 
tourism management (Wang et al., 2023; Wang et al., 2024; Zhou et al., 2024). 

Heritage education engagement and sustainable geosite tourism 

The third theoretical domain combines heritage education engagement and sustainable geosite tourism 
development intention. Heritage education engagement is defined as the visitor's cognitive, emotional, 
and participatory involvement with Qing mural art, archaeology, conservation, and landscape context. 
It includes curiosity, understanding, willingness to learn, perceived relevance, and support for 
educational programmes. Digital heritage research and tourism studies indicate that interpretation can 
increase learning when it is connected to narrative, sensory experience, and credible evidence (Li, 
2025; Martinez-Martin et al., 2024; Xiang et al., 2025). However, engagement must be linked with 
conservation ethics. A visitor who learns more should also understand why responsible behaviour, time 
limits, route control, and conservation funding are necessary (Abedi Dadizadeh & Dogan, 2024; Ghosh 
et al., 2025). 

Sustainable geosite tourism development intention refers to support for tourism plans that protect mural 
heritage, geological and landscape settings, local communities, and visitor learning. Geotourism 
research emphasizes conservation, education, georoutes, guided interpretation, visitor centres, and 
community benefits (Carrillo-Hernandez et al., 2024; Newsome & Dowling, 2018; Olafsdottir & 
Tverijonaite, 2018). For Qing mural spaces, this construct includes willingness to follow low-impact 
visiting rules, support conservation fees, recommend educational routes, participate in school or 
community learning, and favour planning that protects both mural surfaces and associated landscapes. 
Geo-interpretive infrastructure quality is theorized as a moderator because good routes, signage, guide 
training, digital tools, and crowd management can strengthen the relationship between education and 
sustainable tourism behaviour (UNESCO, 2024; UNESCO, 2026; Zafeiropoulos et al., 2025).  In the 
measurement model, this construct refers to support for geo-cultural or archaeological-site tourism 
routes where geology is interpreted through mineral pigments, local building stone, landform, water 
systems, and broader cultural landscapes associated with mural-bearing ritual sites. 

Literature Review 

Literature 1 and hypothesis 1 

The first literature stream concerns the connection between spatial-ritual legibility and heritage 
education engagement. Mural art in ritual spaces is not simply read like a museum painting. It is 
encountered while moving through gates, courts, thresholds, and halls. Recent studies of ancestral hall 
murals demonstrate that mural themes are deeply connected to Confucian ethics, kinship identity, 
auspicious vocabulary, and ritual order (Li et al., 2023; Li et al., 2024). Cultural geography research on 
Lingnan ancestral halls similarly shows that interior spatial characteristics and construction techniques 
are shaped by regional cultural systems and social organization (Zhang et al., 2023). These findings 
suggest that visitors will engage more deeply with heritage education when interpretation helps them 
read mural images as part of a spatial and ritual system. 

Spatial syntax research gives further support to this argument. Studies of the Jin Ancestral Temple, 
traditional courtyards, and temple settlements show that spatial depth, visibility, accessibility, and 
central axes can reveal ritual hierarchy and functional organization (Chen, 2024; Guo et al., 2025; Hu 
et al., 2025). In Qing mural sites, spatial legibility may help visitors identify why painted guardians, 
deities, genealogical scenes, moral narratives, or cosmological diagrams appear at specific points. It 
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can also help educators explain how ritual order was embodied in walking, looking, gathering, 
worshipping, and remembering. Therefore, spatial legibility should increase educational engagement. 

H1. Qing mural spatial-ritual legibility is significantly associated with heritage education 
engagement. 

Literature 2 and hypothesis 2 

The second literature stream links archaeological authenticity perception with heritage education 
engagement. Heritage science studies have shown the importance of pigment analysis, non-invasive 
imaging, material identification, and conservation assessment for understanding ancient murals (Guo 
et al., 2022; Liu et al., 2023; Teri et al., 2023; Wang et al., 2024). These methods are not only technical. 
They can become educational tools when translated into visitor language. For example, explaining 
mineral pigments can connect mural colour with geology, craft, trade, and conservation. Explaining 
surface coatings can help visitors understand why some mural areas look bright, dark, repaired, or 
fragile. Explaining plaster layers can connect the image to construction practice and site history. 

Authenticity is especially important in ritual spaces because visitors may encounter competing 
narratives from religion, tourism, local memory, conservation authorities, and digital media. A 
transparent archaeological approach can reduce confusion by distinguishing material evidence from 
interpretation. Research on heritage and religion in contemporary China shows that heritage status can 
transform religious places, creating new tensions between conservation, identity, tourism, and state or 
local development (Zhu, 2024; Zhu, 2025). In such contexts, archaeological authenticity perception can 
increase educational engagement by giving visitors confidence that interpretation is evidence-based 
rather than purely promotional. Therefore, the study tested the following hypothesis. 

H2. Archaeological authenticity perception is significantly associated with heritage education 
engagement. 

Literature 3 and hypothesis 3 

The third literature stream connects heritage education engagement to sustainable geosite tourism 
development intention. Heritage education can make visitors more aware of conservation needs, local 
community values, and responsible tourism practices. Archaeological heritage interpretation has been 
described as a mediator between community engagement and sustainable heritage tourism because it 
transforms remains into shared social meaning (Abedi Dadizadeh & Dogan, 2024). Research on 
historical-cultural destinations also finds that embodied experience, restoration perception, flow, and 
cultural identity can shape visitor loyalty and conservation-oriented behaviour (Xiang et al., 2025). In 
addition, studies of heritage value dimensions show that historical, aesthetic, and socio-cultural values 
can increase intentions to support sustainable conservation (Ghosh et al., 2025). 

Geotourism research strengthens this claim by placing education at the centre of sustainable tourism. 
Geotourism is commonly framed as tourism focused on geology and landscape that promotes geosite 
conservation, geodiversity understanding, learning, guided routes, and visitor centres (Olafsdottir & 
Tverijonaite, 2018). UNESCO Global Geoparks also use geological heritage in relation to other aspects 
of natural and cultural heritage to raise awareness of key societal issues and stimulate local pride, 
training, jobs, and enterprise while protecting resources (UNESCO, 2026). For Qing mural spaces, 
education can encourage visitors to accept controlled routes, pay conservation fees, use digital replicas 
where direct access is limited, and support community guide programmes. Therefore, heritage 
education engagement is expected to increase sustainable geosite tourism development intention. 
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H3. Heritage education engagement is significantly associated with sustainable geosite 
tourism development intention. 

Literature 4 and hypothesis 4 

The fourth literature stream argues that heritage education engagement mediates the relationship 
between spatial-ritual legibility and sustainable geosite tourism development intention. A visitor may 
recognize that a mural space is beautiful, but beauty alone does not necessarily produce responsible 
tourism intention. The spatial order must be translated into learning. Once visitors understand that the 
mural wall belongs to a ritual sequence, that the altar and wall are linked, that the route is not arbitrary, 
and that conservation rules protect the integrity of that sequence, spatial legibility becomes a 
behavioural resource. This mediation logic is consistent with research suggesting that interpretation 
and education transform heritage value into conservation support and sustainable tourism behaviour 
(Abedi Dadizadeh & Dogan, 2024; Ghosh et al., 2025; Xiang et al., 2025). 

Mural-specific studies also support the mediation argument. Research on ancestral hall murals shows 
that decorative art carries ethical, ritual, and kinship meaning (Li et al., 2023; Li et al., 2024). Yet such 
meaning can remain invisible if visitors lack interpretive support. Digital preservation studies of temple 
murals show that digital acquisition, animation, and education design can make mural knowledge more 
accessible to young learners (Li, 2025). Therefore, the educational process is the bridge between 
spatial-ritual evidence and sustainable tourism intention. Without education, spatial order is a specialist 
observation; with education, it becomes an accessible reason to protect the site and support responsible 
geosite tourism. 

H4. Heritage education engagement significantly mediates the relationship between Qing 
mural spatial-ritual legibility and sustainable geosite tourism development intention. 

Literature 5 and hypothesis 5 

The fifth literature stream concerns the moderating role of geo-interpretive infrastructure quality. Even 
when visitors are interested in heritage education, poor infrastructure can weaken the translation of 
interest into sustainable tourism support. In this study, infrastructure does not mean only roads, ticket 
halls, or commercial facilities. It refers to route design, signage, guide training, digital layers, 
conservation barriers, visitor-flow management, school materials, community participation platforms, 
and the ability to connect mural spaces with landscape, geology, materials, and local livelihoods. 
UNESCO's 2024 geotourism toolkit emphasizes assistance to destinations, communities, and 
stakeholders in developing sustainable geotourism initiatives (UNESCO, 2024). Studies of 
geoeducation and geotourism similarly show that georoutes, educational potential, and stakeholder 
cooperation are essential for linking geosites with visitor learning (Carrillo-Hernandez et al., 2024; 
Martinez-Martin et al., 2024; Zafeiropoulos et al., 2025). 

In Qing mural sites, strong geo-interpretive infrastructure can strengthen the effect of heritage education 
engagement by making responsible action easy and meaningful. A visitor who learns about pigments 
and local mineral sources needs route information that connects materials and landscape. A visitor who 
learns about mural fragility needs timed entry, lighting control, and digital surrogates. A student who 
learns about ritual order needs age-appropriate maps, tasks, and guided observation. A community 
guide needs training that links local stories with archaeological evidence. When these supports are 
weak, engagement may remain emotional but not become sustainable tourism intention. Therefore, 
geo-interpretive infrastructure quality is expected to moderate the relationship between heritage 
education engagement and sustainable tourism intention. 
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H5. Geo-interpretive infrastructure quality significantly moderates the relationship between 
heritage education engagement and sustainable geosite tourism development intention. 

Research Gap 

Although the literature on Chinese murals, ritual architecture, heritage conservation, and geotourism 
has expanded, several gaps remain. First, mural studies often concentrate on iconography, style, 
pigment, conservation condition, or historical narrative, while spatial-ritual legibility receives less 
quantitative attention. Research on Guangdong ancestral hall murals has shown strong relationships 
between mural decoration and ritual systems, but there remains a need to connect mural meaning with 
visitor education and tourism behaviour (Li et al., 2023; Li et al., 2024). Second, studies of temple and 
ancestral hall spatial order increasingly use space syntax and GIS, yet these methods are rarely 
translated into questionnaire constructs that explain how visitors learn from mural-bearing spaces 
(Chen, 2024; Fu et al., 2025; Hu et al., 2025). Third, heritage science provides powerful evidence on 
pigment and conservation materials, but the educational impact of archaeological authenticity 
perception remains under-examined (Teri et al., 2023; Wang et al., 2024). 

Fourth, geotourism literature has emphasized geology, landscape, geoeducation, geoconservation, and 
geopark management, but the integration of mural-bearing ritual spaces into geosite routes requires 
further conceptual development (Carrillo-Hernandez et al., 2024; Olafsdottir & Tverijonaite, 2018; 
UNESCO, 2024; UNESCO, 2026). Fifth, sustainable heritage tourism research has produced models 
of visitor loyalty, conservation intention, and heritage value, but more research is needed on how 
spatially embedded mural art generates sustainable geosite tourism intention through education (Ghosh 
et al., 2025; Xiang et al., 2025; Zhao et al., 2024). This study addresses these gaps by integrating 
spatial order, archaeological authenticity, heritage education, and geo-interpretive infrastructure into a 
single SEM framework. The model provides an empirical framework for examining Qing mural sites and 
associated cultural landscapes through spatial order, authenticity, education, and tourism-management 
constructs. 

Theoretical Model 
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Figure 1 presents the theoretical model. Qing mural spatial-ritual legibility and archaeological 
authenticity perception are positioned as antecedents of heritage education engagement. Heritage 
education engagement is positioned as the central mediator leading to sustainable geosite tourism 
development intention. Geo-interpretive infrastructure quality is positioned as a direct predictor and 
moderator because infrastructure can strengthen the transformation of learning into responsible tourism 
support. 

Methodology 

The study used a completed cross-sectional mixed-method design integrating PLS-SEM analysis of 
326 valid questionnaire responses with completed semi-structured stakeholder interviews. The 
conceptual population comprised visitors, students, teachers, museum educators, curators, guides, site 
managers, tourism planners, and community representatives who engage with Qing-period mural 
spaces and associated heritage-geosite routes in China. The quantitative component operationalized 
five constructs: Qing mural spatial-ritual legibility, archaeological authenticity perception, heritage 
education engagement, geo-interpretive infrastructure quality, and sustainable geosite tourism 
development intention. The qualitative component consisted of completed semi-structured stakeholder 
interviews with curators, educators, conservation staff, and local stakeholders to contextualize the 
quantitative results. 

Ethics and consent: The study was conducted in accordance with the ethical principles outlined in the 

Declaration of Helsinki. All participants provided informed consent prior to participating in the survey. 

The survey was completely anonymous, and no personally identifiable data were collected, ensuring 

the confidentiality and privacy of all respondents. 

Data source and analysis: The quantitative results are based on 326 valid questionnaire responses 
from the primary field dataset. The dataset was analysed to report reliability, validity, model fit, 
mediation, moderation, and path statistics for the specified model.  The quantitative construct labelled 
QMSL should therefore be read as perceived spatial-ritual legibility rather than as objective architectural 
syntax data; the archaeological and spatial literature informed the item design and interpretation of 
results. 

The administered questionnaire used a five-point Likert scale from 1 = strongly disagree to 5 = strongly 
agree. The item wording was adapted from recent literature on mural ritual art, spatial syntax, heritage 
science, digital heritage education, geotourism, and sustainable heritage tourism (Abedi Dadizadeh & 
Dogan, 2024; Carrillo-Hernandez et al., 2024; Ghosh et al., 2025; Hu et al., 2025; Li, 2025; Li et al., 
2023; Li et al., 2024; Martinez-Martin et al., 2024; Olafsdottir & Tverijonaite, 2018; UNESCO, 2024; 
UNESCO, 2026; Wang et al., 2024; Xiang et al., 2025). Measurement quality is evaluated through the 
reliability, convergent-validity, and discriminant-validity tests reported below. 

The field sampling strategy used stratified purposive sampling. The respondent categories comprised 
site visitors and learners, heritage education professionals, site managers and guides, and planning or 
community representatives. This approach is appropriate because Qing mural heritage is not 
interpreted by visitors alone; it is co-produced by conservation decisions, educational design, guide 
practice, local memory, and tourism governance. The sample profile table below reports the 326 valid 
field responses used in the empirical analysis.  To address sampling transparency, the fieldwork is 
reported in Table 4a by anonymised site cluster, site type, fieldwork period, questionnaires distributed, 
valid questionnaires, and response rate; the names of fragile mural locations are anonymised as S1-
S6 to reduce conservation and community-risk exposure. 
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The analytical procedure follows recent PLS-SEM reporting conventions. First, descriptive statistics and 
sample profiles are presented. Second, reliability and convergent validity are assessed using Cronbach 
alpha, Dijkstra-Henseler rho_A, Joreskog composite reliability, and average variance extracted. Third, 
indicator loadings are examined to determine measurement item fitness. Fourth, discriminant validity is 
examined using the heterotrait-monotrait ratio of correlations. Fifth, structural paths are evaluated using 
standardized beta coefficients, standard errors, t statistics, p values, R-square values, predictive 
relevance, and effect sizes. PLS-SEM is suitable because the model combines prediction, mediation, 
moderation, and several latent variables with reflective indicators (Hair et al., 2022; Henseler, 2021; 
Sarstedt et al., 2022). 

Questionnaire profile 

Table 1: Questionnaire profile 

Variable Items Scale/source basis 
Perceived Qing mural spatial-ritual 

legibility (QMSL) 
Five Adapted from Li et al. (2023), Li et al. (2024), Hu et al. (2025), and Shi (2023) 

Archaeological authenticity perception 
(AAP) 

Five Adapted from Teri et al. (2023), Wang et al. (2023), Wang et al. (2024), and Liu 
et al. (2023) 

Heritage education engagement (HEE) Five Adapted from Li (2025), Martinez-Martin et al. (2024), UNESCO (2024), and 
Abedi Dadizadeh and Dogan (2024) 

Geo-interpretive infrastructure quality (GII) Five Adapted from Olafsdottir and Tverijonaite (2018), UNESCO (2026), Carrillo-
Hernandez et al. (2024), and Zafeiropoulos et al. (2025) 

Sustainable geosite tourism development 
intention (SGTDI) 

Five Adapted from Zhao et al. (2024), Zhou et al. (2024), Ghosh et al. (2025), and 
Xiang et al. (2025) 

 

The questionnaire items were worded to be understandable for educated visitors while retaining 

archaeological and spatial meaning. Table 2 reports the measurement items used in the field 

questionnaire. The item set captures mural spatial order, authenticity, education, infrastructure, and 

sustainable tourism intention across site types. 

Table 2: Measurement items used in the field questionnaire 

Construct Item code Measurement item 
QMSL QMSL1 After site interpretation, the mural scenes help me understand the ritual sequence of the space. 

QMSL QMSL2 After site interpretation, the locations of murals, doors, altar, and courtyard create a clear perceived 
hierarchy. 

QMSL QMSL3 After site interpretation, the mural themes help me distinguish sacred and public parts of the site. 

QMSL QMSL4 After site interpretation, the spatial layout helps me understand how Qing-period ritual order was 
performed. 

QMSL QMSL5 After site interpretation, the relationship between painting, architecture, and movement is perceived as 
legible. 

AAP AAP1 Archaeological evidence increases my trust in the interpretation of the murals. 
AAP AAP2 Material analysis of pigments and plaster makes the site more credible. 
AAP AAP3 Conservation records help me understand what is original and what is restored. 
AAP AAP4 The site interpretation distinguishes historical evidence from oral tradition and interpretive narrative. 
AAP AAP5 Authenticity is strengthened when mural art is explained in its original spatial setting. 
HEE HEE1 The site provides meaningful learning about Qing art, archaeology, and ritual practice. 
HEE HEE2 The interpretation encourages me to connect mural images with local history. 
HEE HEE3 The visit increases my willingness to learn more about heritage conservation. 
HEE HEE4 Digital or guide-based explanation makes the mural space easier to understand. 
HEE HEE5 The site supports school, family, or community heritage education. 
GII GII1 Routes connect mural spaces with geological, landscape, material, and mineral-pigment heritage. 

GII GII2 Signage and digital tools explain local stone, pigments, landform, and water systems. 
GII GII3 Visitor-flow management protects fragile murals while still allowing learning. 
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GII GII4 Geo-cultural geosite tourism facilities support low-impact travel and community participation. 

GII GII5 The site offers accessible interpretation for different age and knowledge groups. 
SGTDI SGTDI1 I would support tourism plans that protect Qing mural sites, mineral-pigment contexts, landforms, water 

systems, and associated landscapes. 

SGTDI SGTDI2 I would recommend this mural-heritage geosite/cultural-landscape route to others if it is responsibly 
managed. 

SGTDI SGTDI3 I am willing to pay a reasonable fee if revenue supports conservation and education. 
SGTDI SGTDI4 I prefer guided or timed visits that reduce pressure on fragile mural interiors and adjacent geoheritage 

landscapes. 

SGTDI SGTDI5 I would participate in learning activities that connect mural art, archaeology, mineral sourcing, landforms, 
and geosites. 

 

Interview Questions 

 

Table 3: Interview questions for curators, guides, educators, planners, and community 

representatives 

No. Interview question 
1 How do visitors usually understand the spatial sequence from gate to courtyard, hall, altar, and mural wall in a Qing ritual 

building? 
2 Which mural themes are most effective for explaining ritual hierarchy, ancestral ethics, Buddhist or Daoist cosmology, and local 

community memory? 
3 What archaeological evidence, conservation record, or material analysis most increases visitor trust in the authenticity of the 

mural space? 
4 How can guides connect mineral pigments, local stone, temple siting, and landscape routes to geosite education without reducing 

the sacred character of the site? 
5 What are the current weaknesses in signage, digital interpretation, route design, or school-oriented learning materials? 
6 What forms of visitor pressure may affect mural surfaces, ritual ambience, local community use, or geoheritage landscapes? 
7 What training, community participation, and visitor management policies would make heritage education more sustainable? 
8 How should revenue from geosite tourism be reinvested into mural conservation, guide education, and local livelihood 

development? 
 

The completed stakeholder interviews complemented the quantitative model by focusing on themes 
such as ritual sequence, mural iconography, material evidence, conservation risk, education design, 
geosite route planning, community participation, and revenue reinvestment. The coded qualitative 
themes help explain why certain paths in the SEM model are strong or weak in particular site clusters. 
The Results section reports authentic anonymised stakeholder excerpts as a contextual mixed-method 
component supporting the interpretation of the SEM findings. 

Results 

The results section reports the empirical analysis of the field dataset. The sample profile, measurement 
model, and structural model are presented in the same sequence commonly used in PLS-SEM studies. 

Mixed-methods qualitative findings 
The completed stakeholder interview material was coded thematically to clarify how curators, 

educators, guides, planners, and community representatives interpreted the quantitative relationships. 

The qualitative strand was not used to estimate the SEM model; it was used to explain the 

mechanisms behind the strongest paths and the geosite-infrastructure moderation association. 

Table 3a: Qualitative themes linked to the SEM results 
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Theme Anonymised stakeholder evidence Connection to quantitative model 

Ritual theology and sacred sequence I1: "The gate, courtyard, altar, and rear wall teach 

people how to approach the deity or ancestor; the 

picture is part of the ritual route." 

Explains why perceived QMSL is strongly 

associated with heritage education engagement. 

Authenticity through material evidence I3: "Visitors trust the explanation when we show 

which colour, plaster, or repair area is original 

and which part is restored." 

Supports the AAP -> HEE path and the need for 

conservation transparency. 

Geosite and mineral-pigment learning I5: "The mural story becomes clearer when we 

link pigments, local stone, springs, mountain 

paths, and temple siting." 

Clarifies that geosite tourism is used as geo-

cultural route interpretation rather than as a 

generic tourism label. 

Visitor management and sustainability I7: "Timed entry and dimmer lighting are accepted 

when visitors understand that humidity, dust, and 

light damage the wall." 

Explains the HEE -> SGTDI path and why GII 

strengthens sustainable tourism intention. 

These themes support the SEM interpretation: ritual-spatial explanation helps visitors learn, 

authenticity evidence builds trust, geosite interpretation must include material and landform content, 

and infrastructure converts learning into responsible behaviour. 

Table 4: Respondent profile for field dataset (n = 326) 

Characteristic Category Frequency Percentage 
Gender Female 169 51.8% 
Gender Male 153 46.9% 
Gender Prefer not to say 4 1.3% 
Age 18-25 62 19.0% 
Age 26-35 91 27.9% 
Age 36-45 82 25.2% 
Age 46-60 69 21.2% 
Age Above 60 22 6.7% 
Role Heritage-site visitor 137 42.0% 
Role Student or heritage learner 58 17.8% 
Role Teacher or museum educator 52 16.0% 
Role Guide, curator, or site manager 45 13.8% 
Role Tourism planner or community 

representative 
34 10.4% 

Prior site exposure First visit 94 28.8% 
Prior site exposure Two or more visits 232 71.2% 

 

Table 4a: Surveyed site clusters, dates, and sample distribution 

Cluster Site type and setting Geological/geosite 

relevance used in 

interpretation 

Fieldwork period Distributed Valid responses 

(response rate) 

S1 Northern temple and 

ancestral-hall mural 

route in a loess cultural 

landscape 

Loess terrace setting; 

earthen plasters; 

ochre/clay pigment 

interpretation 

Mar. 2025 72 61 (84.7%) 

S2 Tomb-related and 

ritual mural 

environment in a North 

China plain-foothill 

zone 

Granite/sandstone 

foothill building 

materials; burial 

landscape and 

drainage context 

Apr. 2025 60 52 (86.7%) 

S3 Lingnan ancestral-hall 

mural cluster in a 

deltaic village 

landscape 

Riverine alluvium; 

water-management 

landscape; lime plaster 

and mineral colour 

explanation 

May 2025 70 57 (81.4%) 
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S4 Buddhist/Daoist 

mountain-temple mural 

route in an upland 

setting 

Granite/tuff uplands; 

temple siting, stone 

steps, springs, and 

pigment sourcing 

narrative 

Jun. 2025 64 54 (84.4%) 

S5 Karst temple and 

village ritual landscape 

route 

Karst landform, 

cave/spring 

symbolism, local 

stone, and humidity 

risk for mural 

conservation 

Jun.-Jul. 2025 61 50 (82.0%) 

S6 Museum/heritage-

education centre linked 

to mural conservation 

and geosite learning 

Comparative pigment, 

plaster, and stone 

samples used for 

controlled educational 

display 

Jul. 2025 59 52 (88.1%) 

Total Six mural-bearing geo-

cultural site clusters 
Combined ritual, 

archaeological, 

geological, and 

heritage-education 

route context 

Mar.-Jul. 2025 386 326 (84.5%) 

Common method bias and respondent-role checks 

Because all latent constructs were measured through the same questionnaire at one point in time, 

common method bias was examined before the structural model was interpreted. The checks indicate 

that common method variance is unlikely to dominate the findings, although self-report remains a 

limitation. 

Table 4b: Common method bias diagnostics 

Diagnostic Criterion Observed result Interpretation 

Harman single-factor test First unrotated factor below 50% Largest factor = 32.6% No single factor dominated the 

covariance structure. 

Full collinearity VIF VIF below 3.3 for all constructs Range = 1.42-2.68 No severe common method bias or 

multicollinearity signal. 

Procedural controls Anonymity, voluntary participation, 

separated item blocks 
Applied during survey administration Reduced evaluation apprehension 

and response-pattern bias. 

The mixed respondent profile was also checked because visitors, educators, curators, guides, and 

planners may perceive spatial-ritual legibility differently. Mean differences were small, and no 

statistically significant role-based difference was detected for the pooled QMSL score; therefore, the 

pooled SEM analysis was retained. 

Table 4c: Role-group check for perceived QMSL 

Respondent role n QMSL mean SD Result 

Heritage-site visitor 137 3.91 0.64 Reference group 

Student or heritage 

learner 
58 3.86 0.67 Small difference 

Teacher or museum 

educator 
52 4.05 0.58 Small difference 
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Guide, curator, or site 

manager 
45 4.13 0.55 Small difference 

Tourism planner or 

community representative 
34 3.98 0.61 Small difference 

Welch ANOVA / PLS-MGA 

check 
326 F(4, 115.8)=2.04; p=.092 No path difference p<.05 No role-based result 

requiring separate models 

 

Construct reliability and validity 

Table 5 reports reliability and convergent validity for the five constructs. All Cronbach alpha values 
exceed the 0.70 threshold, ranging from 0.874 to 0.916. Dijkstra-Henseler rho_A and Joreskog rho_C 
values are also above recommended thresholds, showing that the constructs have high internal 
consistency. Average variance extracted values range from 0.665 to 0.748, exceeding the 0.50 criterion 
and indicating acceptable convergent validity. These results suggest that the items measure their 
respective constructs consistently in the field dataset. Sustainable geosite tourism development 
intention shows the strongest reliability, while geo-interpretive infrastructure quality also shows strong 
reliability despite covering diverse infrastructure dimensions. 

Substantively, the reliability results suggest that visitors can distinguish the measured dimensions. 
Spatial-ritual legibility is not simply the same as authenticity perception, and heritage education 
engagement is not identical to sustainable tourism intention. This distinction is important for 
management. A site may be spatially legible but educationally underdeveloped; it may have 
archaeological evidence but poor communication; or it may have enthusiastic learners but weak 
infrastructure. The measurement model therefore provides a useful diagnostic framework for heritage 
educators and site planners. 

Table 5: Construct reliability and validity 

Construct Dijkstra-Henseler 
rho_A 

Joreskog rho_C Cronbach alpha AVE 

Perceived Qing mural 

spatial-ritual legibility 
0.889 0.911 0.877 0.672 

Archaeological 
authenticity perception 

0.894 0.914 0.882 0.680 

Heritage education 
engagement 

0.916 0.929 0.904 0.724 

Geo-interpretive 
infrastructure quality 

0.886 0.908 0.874 0.665 

Sustainable geosite 
tourism development 
intention 

0.928 0.937 0.916 0.748 
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Estimated structural model 

 

 

Figure 2 presents the estimated model. The strongest antecedent association with heritage education 
engagement is Qing mural spatial-ritual legibility (beta = 0.543), followed by archaeological authenticity 
perception (beta = 0.355). Sustainable geosite tourism development intention is statistically predicted 
by heritage education engagement (beta = 0.512), geo-interpretive infrastructure quality (beta = 0.238), 
Qing mural spatial-ritual legibility (beta = 0.209), and the interaction between heritage education 
engagement and geo-interpretive infrastructure quality (beta = 0.105). The model supports the central 
argument that spatial order is most useful for sustainable tourism when it is translated through education 
and supported by infrastructure. 

The estimated model also clarifies the importance of direct and indirect pathways. Qing mural spatial-
ritual legibility has a direct path association with sustainable tourism intention, but its indirect path 
through heritage education engagement is larger. This means that making ritual spatial order 
understandable is not simply an academic exercise; it is linked with conservation support, low-impact 
visitor behaviour, and responsible geosite route development. 

Measurement-item loading statistics 

Table 6 shows indicator loadings for all measurement items. The loadings range from 0.772 to 0.893, 
indicating that all items are retained. QMSL2, QMSL3, and QMSL5 are the strongest indicators of 
spatial-ritual legibility, suggesting that visitors respond strongly to items about hierarchy, sacred/public 
distinction, and the relationship between painting, architecture, and movement. AAP2 and AAP3 load 
strongly on authenticity, indicating the importance of material analysis and conservation records. HEE3 
has the highest loading among education items, suggesting that increased willingness to learn more 
about conservation is central to engagement. SGTDI3 has the highest loading overall, indicating that 
willingness to support conservation funding is a key element of sustainable tourism intention.  Because 
the retained QMSL items explicitly refer to visitor understanding after interpretation, the loadings 
validate a perceived legibility scale rather than a physical-spatial index. 
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The item-level findings are useful for future questionnaire refinement. Items that mention specific 
interpretive relationships, such as the connection between mural placement and ritual sequence, 
perform better than generic items about attractiveness. This supports the study's argument that the 
educational value of Qing murals depends on spatial and archaeological interpretation rather than visual 
display alone. 

Table 6: Measurement-item loading statistics 

Indicator QMSL AAP HEE GII SGTDI 
QMSL1 0.804     
QMSL2 0.849     
QMSL3 0.843     
QMSL4 0.772     
QMSL5 0.829     
AAP1  0.803    
AAP2  0.847    
AAP3  0.851    
AAP4  0.805    
AAP5  0.815    
HEE1   0.849   
HEE2   0.848   
HEE3   0.875   
HEE4   0.829   
HEE5   0.851   
GII1    0.811  
GII2    0.837  
GII3    0.794  
GII4    0.835  
GII5    0.798  
SGTDI1     0.864 
SGTDI2     0.874 
SGTDI3     0.893 
SGTDI4     0.830 
SGTDI5     0.860 

 

Discriminant Validity 

Table 7 presents the HTMT discriminant validity matrix. All values are below 0.85, indicating that the 
constructs are empirically distinguishable. The highest values are between heritage education 
engagement and sustainable geosite tourism development intention (0.791) and between Qing mural 
spatial-ritual legibility and heritage education engagement (0.788). These values are theoretically 
reasonable because education is expected to connect spatial legibility with sustainable tourism 
intention. However, they remain below the conservative threshold, supporting discriminant validity. 

The relatively lower HTMT values involving geo-interpretive infrastructure quality show that 
infrastructure is not merely another expression of visitor learning. Infrastructure represents a 
management and design condition that can strengthen or weaken the conversion of learning into 
sustainable tourism support. This distinction is important because a site could improve educational 
content but still fail to build sustainable tourism if routes, signage, crowd control, and community guide 
systems remain weak. 
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Table 7: Discriminant Validity: Heterotrait-Monotrait Ratio of Correlations (HTMT) 

Construct 1 2 3 4 5 
1. QMSL      
2. AAP 0.508     
3. HEE 0.788 0.670    
4. GII 0.297 0.295 0.292   
5. SGTDI 0.705 0.558 0.791 0.477  

 

Effects overview 

Table 8 provides the overview of direct, indirect, total, and effect-size statistics. The path from Qing 
mural spatial-ritual legibility to heritage education engagement is strong (beta = 0.543, f2 = 0.580). 
Archaeological authenticity perception also shows a meaningful path association with heritage 
education engagement (beta = 0.355, f2 = 0.248). For sustainable geosite tourism development 
intention, heritage education engagement has the largest direct path association (beta = 0.512, f2 = 
0.339), followed by geo-interpretive infrastructure quality (beta = 0.238, f2 = 0.134), Qing mural spatial-
ritual legibility (beta = 0.209, f2 = 0.057), and the interaction term (beta = 0.105, f2 = 0.029). 

The total path association between spatial-ritual legibility and sustainable tourism intention is 0.487, 
including an indirect path of 0.278 through heritage education engagement. This result is one of the 
most important findings of the model. It implies that tourism planning should not treat murals as isolated 
attractions. Instead, the strongest sustainable-tourism association emerges when spatial order is 
explained through education and supported by infrastructure. 

Table 8: Effects overview 

Effect Beta Indirect effects Total effect Cohen f2 
QMSL -> HEE 0.543  0.543 0.580 
AAP -> HEE 0.355  0.355 0.248 
QMSL -> SGTDI 0.209 0.278 0.487 0.057 
HEE -> SGTDI 0.512  0.512 0.339 
GII -> SGTDI 0.238  0.238 0.134 
HEE x GII -> SGTDI 0.105  0.105 0.029 

 

R-square and predictive statistics 

Table 9 reports R-square and predictive statistics. The model explains 59.4% of the variance in heritage 
education engagement and 61.3% of the variance in sustainable geosite tourism development intention. 
Adjusted R-square values are similar, indicating that the model is not inflated by unnecessary predictors. 
Q2predict values of 0.421 and 0.458 indicate predictive relevance. RMSE and MAE values are reported 
as prediction-error indicators for the field dataset. These results suggest that the specified constructs 
have substantial explanatory relevance and predictive relevance within the empirical model. 

The R-square values also have managerial meaning. More than half of the variance in education 
engagement is explained by spatial legibility and authenticity perception. This indicates that educators 
should not rely only on general storytelling; they should make spatial order and archaeological evidence 
visible. More than half of the variance in sustainable tourism intention is explained by education, spatial 
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legibility, infrastructure, and moderation. This indicates that sustainable tourism planning should 
combine interpretive content with route and infrastructure design. 

 

Table 9: R-square and predictive statistics 

Construct Coefficient of 
determination (R2) 

Adjusted R2 Q2predict RMSE MAE 

Heritage education 
engagement 

0.594 0.591 0.421 0.612 0.491 

Sustainable geosite 
tourism 
development 
intention 

0.613 0.609 0.458 0.540 0.424 

 

Structural Model for Path Analysis 

 

 

Figure 3 presents the structural model for path analysis. The t statistics show that all five hypotheses 
are statistically supported in the field dataset. The path from spatial-ritual legibility to heritage education 
engagement is the strongest antecedent path, while the path from heritage education engagement to 
sustainable tourism intention is the strongest outcome path. The interaction path is smaller but 
significant, which is common in moderation analysis because interaction effects often explain additional 
variance beyond direct effects (Hair et al., 2022; Henseler, 2021; Sarstedt et al., 2022). 

The structural model shows a coherent theoretical narrative. Visitors who can read mural space as ritual 
order become more engaged in heritage education. Visitors who perceive archaeological authenticity 
also become more engaged. Engaged learners are more likely to support sustainable geosite tourism. 
This relationship is stronger when infrastructure helps them connect mural art with geosite routes, 
conservation rules, and community benefits. 
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Path Analysis 

Table 10 reports path analysis. H1 is supported because Qing mural spatial-ritual legibility is significantly 
associated with heritage education engagement (beta = 0.543, t = 13.690, p < 0.001). H2 is supported 
because archaeological authenticity perception is significantly associated with heritage education 
engagement (beta = 0.355, t = 8.951, p < 0.001). H3 is supported because heritage education 
engagement is significantly associated with sustainable geosite tourism development intention (beta = 
0.512, t = 10.430, p < 0.001). H4 is supported because heritage education engagement mediates the 
relationship between Qing mural spatial-ritual legibility and sustainable geosite tourism development 
intention (indirect beta = 0.278, t = 5.913, p < 0.001). H5 is supported because geo-interpretive 
infrastructure quality moderates the education-to-tourism relationship (beta = 0.105, t = 3.076, p = 
0.002).  The QMSL paths are therefore interpreted as associations involving perceived spatial-ritual 
legibility; an independent GIS, visibility-graph, or axial-depth model would constitute a separate 
archaeological-spatial analysis. 

The path results provide empirical support for the argument that Qing mural art supports sustainable 
geosite tourism most effectively when visitors can understand spatial order, trust archaeological 
evidence, engage with heritage education, and encounter infrastructure that guides responsible action. 
The model therefore links art-historical interpretation, archaeological method, education theory, and 
tourism management in one framework. 

Table 10: Path Analysis 

Hypothesis Original sample STDEV T statistics P values Decision 
H1. Perceived 

QMSL is 

significantly 

associated with 

HEE. 

0.543 0.040 13.690 <0.001 Supported 

H2. AAP is 
significantly 
associated with HEE. 

0.355 0.040 8.951 <0.001 Supported 

H3. HEE is 
significantly 
associated with 
SGTDI. 

0.512 0.049 10.430 <0.001 Supported 

H4. HEE mediates 

perceived QMSL 

and SGTDI. 

0.278 0.047 5.913 <0.001 Supported 

H5. GII moderates 
HEE and SGTDI. 

0.105 0.034 3.076 0.002 Supported 

 

Discussion 

The findings support the idea that Qing mural art should be interpreted as spatial heritage rather than 
only visual heritage. H1 shows that spatial-ritual legibility is significantly associated with heritage 
education engagement. This aligns with studies of ancestral hall murals that identify ritual, ethical, and 
kinship meaning in wall painting programmes (Li et al., 2023; Li et al., 2024). It also aligns with space 
syntax studies showing that Chinese temples, ancestral halls, and courtyards use spatial depth, 
visibility, and centrality to structure ritual hierarchy (Guo et al., 2025; Hu et al., 2025; Zhou et al., 2023). 
The implication is that visitors learn more when interpretation shows where images are placed, how 
bodies move through the space, and how ritual meaning is staged architecturally.  Theologically, this 
means that visitors respond not only to visual beauty but to the perceived sacred order through which 
deity images, ancestor memory, ritual hierarchy, and moral teaching are spatially arranged. 

http://www.pharosjot.com/


Pharos Journal of Theology ISSN 2414-3324 online Volume 107 (4) Regular Issue (2026) 
 Copyright: ©2026 Open Access/Author/s - Online @ http//: www.pharosjot.com  
 

20 

 

H2 supports the interpretation that archaeological authenticity perception increases heritage education 
engagement. This is important because mural tourism can otherwise be interpreted mainly through 
decontextualized visual appreciation. Heritage science studies reveal that pigment composition, plaster 
layers, conservation materials, coatings, and non-invasive imaging provide evidence that can enrich 
interpretation (Guo et al., 2022; Liu et al., 2023; Teri et al., 2023; Wang et al., 2024). When these 
technical findings are translated into accessible language, visitors can understand why conservation is 
difficult and why authentic surfaces require careful management. Authenticity perception therefore gives 
education a factual foundation. It also reduces reliance on commercially oriented narratives that detach 
murals from historical evidence, ritual context, and local memory (Zhu, 2024; Zhu, 2025). 

H3 shows that heritage education engagement is the strongest statistical predictor of sustainable 
geosite tourism development intention. This finding is consistent with heritage tourism research showing 
that interpretation, cultural identity, embodied experience, and heritage value shape visitor loyalty and 
conservation support (Abedi Dadizadeh & Dogan, 2024; Ghosh et al., 2025; Xiang et al., 2025). It is 
also consistent with geotourism research that places education and conservation at the centre of 
geosite visiting (Carrillo-Hernandez et al., 2024; Olafsdottir & Tverijonaite, 2018; UNESCO, 2026). In 
practice, this means that tourism managers should evaluate not only visitor numbers or ticket revenue, 
but also whether visitors leave with deeper understanding, conservation awareness, and willingness to 
support low-impact management. 

H4 supports the mediating role of heritage education engagement in the relationship between spatial-
ritual legibility and sustainable tourism intention. This mediation is theoretically important. Spatial order 
by itself can be invisible to visitors. A corridor, courtyard, altar, or wall position may seem natural or 
decorative until a guide, map, digital layer, or educational activity explains its ritual logic. The mediation 
result indicates that the sustainable value of mural spatial order depends on interpretive translation. 
This supports digital heritage education studies that emphasize the need to convert complex heritage 
information into engaging learning experiences (Gunawan, 2024; Li, 2025; Martinez-Martin et al., 2024). 

H5 shows that geo-interpretive infrastructure quality moderates the education-to-tourism relationship. 
This finding expands the analysis beyond content design. Good interpretation requires infrastructure 
that makes responsible action possible. UNESCO's geotourism toolkit stresses the role of destinations, 
communities, and stakeholders in sustainable geotourism initiatives (UNESCO, 2024). For Qing mural 
sites, infrastructure may include low-light viewing systems, timed entry, humidity monitoring, protective 
barriers, interpretive routes, QR-based digital layers, community guide training, school activity sheets, 
and landscape links to local geology and material culture. When such infrastructure is present, 
educational engagement is more likely to become sustainable tourism support. 

The relevance of geosite tourism to mural spaces lies in the fact that mural spaces exist within 
landscapes and material ecologies. Minerals, stone, timber, water, mountain settings, village territories, 
pilgrimage routes, and conservation environments shape mural heritage. Geotourism provides a 
vocabulary for connecting these dimensions through education and sustainable development 
(Newsome & Dowling, 2018; Olafsdottir & Tverijonaite, 2018; Zafeiropoulos et al., 2025). This framing 
does not recategorize murals as geological objects; rather, it situates murals within a cultural-geological 
landscape that can be interpreted responsibly.  The revised interpretation therefore treats geosite 
tourism as geo-cultural landscape tourism: geology enters the model through mineral-pigment 
explanation, stone and plaster materials, landform setting, hydrology, conservation microclimate, and 
route design. 

For heritage education, the model suggests a sequence of practice. First, educators should map the 
ritual space and identify key thresholds, sightlines, and mural positions. Second, they should connect 
each mural zone to archaeological evidence such as pigment, plaster, dating, conservation records, 
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and comparative sites. Third, they should design learning activities that ask visitors to observe, move, 
compare, and reflect. Fourth, they should connect learning to sustainable actions such as respecting 
barriers, accepting timed entry, supporting conservation fees, and using digital surrogates where direct 
access is risky. This sequence can help overcome the common gap between cultural appreciation and 
conservation behaviour (Ghosh et al., 2025; Xiang et al., 2025). 

For tourism development, the results recommend a shift from attraction-based planning to route-based 
and education-based planning. Qing mural sites are better presented as carefully interpreted cultural-
landscape resources rather than only as visual or historical attractions. They should be part of a carefully 
designed heritage-geosite route that explains ritual space, local landscape, material sources, 
community history, and conservation. Such routes can distribute visitor flow, reduce pressure on fragile 
interiors, create opportunities for local guides, and encourage longer but lower-impact stays. This 
approach is compatible with UNESCO's emphasis on destination-level integration, stakeholder 
cooperation, education, and local community benefit (UNESCO World Heritage Centre, 2026; 
UNESCO, 2024; UNESCO, 2026). 

Conclusion 

 

This study developed an archaeological and educational model for understanding Qing Dynasty mural 
art and the spatial order of ritual spaces in relation to sustainable geosite tourism development. The 
model demonstrates that mural heritage can be interpreted through five connected constructs: spatial-
ritual legibility, archaeological authenticity perception, heritage education engagement, geo-interpretive 
infrastructure quality, and sustainable geosite tourism development intention. The SEM results support 
all five hypotheses. Spatial-ritual legibility and archaeological authenticity perception are significantly 
associated with higher heritage education engagement; heritage education engagement is significantly 
associated with greater sustainable geosite tourism development intention; heritage education 
mediates the relationship between spatial legibility and tourism intention; and geo-interpretive 
infrastructure moderates the education-to-tourism pathway. 

The conclusion is that Qing mural art should be managed as a spatial, ritual, material, educational, and 
landscape resource. Conservation cannot depend only on expert restoration, and tourism cannot 
depend only on visitor attraction. Sustainable development requires visitors to understand why murals 
matter, how ritual space works, what archaeological evidence indicates, what conservation protects, 
and how tourism revenue and behaviour can support long-term stewardship. The study therefore 
positions heritage education as the central bridge between archaeological knowledge and sustainable 
geosite tourism practice. 

The study also provides empirical measurement materials and analytical outputs for continued 
comparative research. The questionnaire profile, interview questions, measurement items, reliability 
and validity tables, HTMT matrix, R-square statistics, and path analysis can support comparison across 
different types of mural spaces, such as ancestral halls, Buddhist monasteries, Daoist temples, tomb-
related sites, and village ritual buildings. Such research can help build evidence-based management 
strategies for fragile mural heritage in China and other cultural landscapes. 

Implications of the study 

Theoretical implications are threefold. First, the study extends mural art studies by treating spatial order 
as a measurable educational construct. Instead of analysing murals only through iconography, the 
model asks whether visitors can read the relationship between mural placement, ritual sequence, and 
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architectural hierarchy. This strengthens dialogue between art history, archaeology, space syntax, and 
heritage education (Hu et al., 2025; Li et al., 2024; Zhang et al., 2023). Second, the model integrates 
archaeological authenticity perception into visitor education. This shows how heritage science can 
influence public learning rather than remain a technical conservation field (Teri et al., 2023; Wang et 
al., 2024). Third, the model connects cultural mural heritage with geosite tourism, demonstrating that 
geotourism frameworks can include cultural, material, and ritual landscapes when carefully interpreted 
(Olafsdottir & Tverijonaite, 2018; UNESCO, 2024; UNESCO, 2026). 

Practical implications are also significant. Site managers should design interpretation that begins with 
spatial order. Entrance panels, maps, guide scripts, and digital tools should explain why visitors move 
through a particular sequence and why murals appear at particular thresholds. Conservation teams 
should communicate material evidence in accessible language, including pigment sources, plaster 
layers, coatings, and restoration boundaries. Educators should create age-specific activities that 
connect mural observation with archaeology and landscape. Tourism planners should develop route 
systems that link mural spaces with local geology, material culture, community stories, and low-impact 
visitor management. Community stakeholders should be involved as guides, storytellers, craft 
demonstrators, and conservation partners so that tourism benefits remain local (Abedi Dadizadeh & 
Dogan, 2024; Zhao et al., 2024; Zhou et al., 2024). 

Policy implications follow from the moderation result. Infrastructure investment should prioritize 
interpretive quality, conservation protection, and community participation rather than only visitor volume. 
Funding should support humidity control, lighting management, digital replicas, visitor-flow design, 
school programmes, guide certification, and monitoring. Development plans should set carrying-
capacity rules for mural interiors and use outdoor geosite routes or digital classrooms to reduce 
pressure on fragile surfaces. Evaluation indicators should include learning outcomes, conservation 
compliance, community benefit, and visitor willingness to support stewardship. These indicators align 
with UNESCO's emphasis on protection, education, sustainable development, and stakeholder 
cooperation (UNESCO World Heritage Centre, 2026; UNESCO, 2024; UNESCO, 2026). 

Limitations and Future Research Directions 

This study has limitations. First, the empirical model requires cross-cultural and regional validation 
beyond the respondent profile reported here. Qing mural spaces vary across northern, southern, 
Buddhist, Daoist, ancestral, imperial, and local contexts; the same model may not fit all site types 
equally. Second, self-reported intention may not fully predict actual visitor behaviour. Third, Future 
studies should combine questionnaires with observation, route tracking, conservation monitoring, and 
follow-up surveys. Fourth, the geosite tourism concept must be applied carefully. Not every mural site 
is located within a formal geopark, and not every cultural route should be branded as geotourism. Future 
research should define the geological, landscape, material, and educational relevance of each site 
before applying a geosite framework. Fifth, the model focuses on visitor and stakeholder perception but 
does not directly measure conservation condition. Future research should integrate environmental 
monitoring, pigment deterioration data, carrying capacity, and conservation risk assessment. Finally, 
qualitative research should be expanded. Interviews with monks, lineage elders, local residents, 
conservators, educators, and planners can reveal meanings that a questionnaire cannot capture. Future 
research directions include comparative studies of different Qing mural site types, longitudinal studies 
of education programmes, experimental tests of digital interpretation, and integrated GIS-space syntax 
models of ritual movement. Researchers could also examine whether school-based heritage education 
produces stronger conservation support than general tourism interpretation. Another promising 
direction is to test community-based guide training as an intervention. If local guides learn to connect 
mural art, archaeology, ritual space, and landscape, they may strengthen both visitor learning and local 
stewardship. Finally, future work should develop sustainable financing models that reinvest tourism 
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revenue into mural conservation, geoeducation, and community livelihoods.  Although Harman's single-
factor and full-collinearity checks reduce immediate concern about common method bias, the survey 
remains self-reported and cross-sectional; future studies should combine questionnaires with 
behavioural observation, route tracking, environmental monitoring, and independent space-syntax or 
GIS indicators. 
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