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[bookmark: _Toc228753521]Abstract

The rapid digitization of Intangible Cultural Heritage (ICH) presents a “wicked problem”: conventional archiving methods, such as high-definition videography and 3D scanning, prioritize static visual representation, thereby erasing the embodied, performative essence and tacit knowledge inherent in traditional crafts. Performative traditions like Chinese Shadow Puppetry rely intrinsically on kinetic rhythm, physical material constraints, and interactive rituals, which cannot be adequately preserved through passive observation. Addressing this critical epistemological gap, this research explores how the physical and operational constraints of performative heritage can be systematically translated into the mechanic-driven systems of digital games.

Adopting a Practice-Based Research (PBR) methodology within a constructivist-interpretivist paradigm, this study positions art and design practice as the primary mode of qualitative inquiry. The research integrates a critical literature review of heritage ontology and game studies, specifically leveraging Ian Bogost’s theory of “procedural rhetoric”, with the iterative prototyping of a playable shadow puppetry game. To validate this translation framework, the study interweaves practice with qualitative methods, utilizing autoethnographic reflective journaling to document the design process, alongside think-aloud protocols and semi-structured interviews to evaluate cross-cultural player experiences. Thematic analysis is then applied to assess the efficacy of the interactive aesthetics.

The primary contribution is a rigorously tested design framework that maps tacit heritage knowledge onto digital algorithms, offering a structural defense against superficial “Digital Orientalism.” Ultimately, by transitioning from static archiving to active ludic engagement, this research establishes a scalable, transdisciplinary model for the meaningful digital inheritance and cross-cultural transmission of performative arts.


[bookmark: _Toc228753522]Introduction

The safeguarding and transmission of Intangible Cultural Heritage (ICH) in the contemporary digital era has emerged as a critical, interdisciplinary challenge situated at the nexus of heritage studies, digital humanities, and interaction design. Following the ratification of the 2003 UNESCO Convention for the Safeguarding of the Intangible Cultural Heritage, a global mandate was established to protect living traditions, performing arts, and traditional craftsmanship from the homogenising forces of globalisation (UNESCO, 2003). In response, cultural institutions and researchers have increasingly turned to digital technologies to archive these ephemeral practices. However, the rapid push toward the digitisation of these cultural assets has predominantly relied on representational technologies, such as high-definition videography, photogrammetry, and 3D laser scanning (Cameron and Kenderdine, 2007). While these conventional methods excel at capturing the static, visual “shell” or the final output of a cultural artefact, they fundamentally fail to capture the living, breathing essence of performative practices.

This research situates itself precisely within this critical epistemological gap, focusing on Chinese Shadow Puppetry as its primary locus of inquiry. Shadow Puppetry is a traditional performative art form characterised not merely by the intricately carved leather puppets, but by a complex, dynamic ecosystem of interactions. It involves the kinetic rhythm of the performer, the material tension between the bamboo control rods and the leather joints, the nuanced manipulation of distance from a dynamic light source, and the immediate, embodied feedback experienced by the artisan (Chen, 2004). When this rich tapestry of performative action is reduced to a flattened video recording or a static 3D model, the heritage is severed from its operational logic.
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	Figure 1. The static shadow puppet museum and the dynamic shadow puppet performance



The core creative inquiry of this research explores how art and design practice, specifically, the design of mechanic-driven digital games—can transcend passive visual archiving to actively translate the embodied, performative knowledge of ICH into interactive digital experiences. It posits that digital games, due to their inherent systemic and interactive nature, possess the unique potential to remediate (Bolter and Grusin, 1999) the physical constraints of traditional craftsmanship into digital algorithms, thereby transforming players from passive observers into active inheritors of cultural knowledge.

At the heart of this proposed research lies a profound “wicked problem” (Rittel and Webber, 1973). In design theory, a wicked problem is defined as an issue that is highly resistant to resolution due to its complex interdependencies, where the problem itself is difficult to define, resists straightforward algorithmic solutions, and is deeply entangled in ethical, cultural, and systemic dimensions (Buchanan, 1992). In the context of this study, the wicked problem is articulated as follows: How can digital interactive media systematically preserve, translate, and transmit the “embodied” and “tacit” knowledge of performative cultural heritage, which inherently resists being codified or archived through conventional observational methodologies?

This problem is “wicked” for several interwoven reasons. Firstly, it grapples with the nature of “tacit knowledge” (Polanyi, 1966). The skill of a shadow puppeteer is deeply embodied and subconscious; as Polanyi famously articulated, “we can know more than we can tell” (1966, p. 4). A camera can record the visual manifestation of the puppet on the screen, but it cannot capture or transmit the physical resistance of the bamboo rods, the weight of the leather, or the cognitive-motor rhythm required to perform. Thus, conventional digitisation strips away the very essence that makes the heritage “living”. Consequently, younger generations and cross-cultural audiences are positioned as passive consumers of a sterile digital artefact, leading to an inevitable disconnection from the cultural practice itself.

Secondly, straightforward solutions to gamify heritage have historically proven inadequate and culturally problematic. Simply creating a digital game featuring shadow puppets does not solve the wicked problem if the game merely utilises the heritage as a visual “reskin” (e.g., pasting traditional Chinese aesthetics and folk music over standard, culturally neutral game mechanics such as “press a button to jump or attack”). Such superficial integration strips the heritage of its philosophical depth and operational logic, risking cultural commodification and reinforcing a form of digital “Orientalism” (Said, 1978), where the culture is reduced to an exotic visual spectacle for consumption.
Therefore, resolving this wicked problem requires a radical paradigm shift in design thinking: a move away from Representational Aesthetics toward Interactive Aesthetics. To meaningfully preserve performative ICH, the interaction mechanisms of the game must themselves become the cultural metaphor. The research proposes that the physical constraints and material realities of shadow puppetry must be structurally mapped onto the game’s core interactive loop, necessitating a rigorous, qualitative, and practice-based inquiry.

To systematically address this wicked problem, this research adopts a Practice-Based Research (PBR) methodology (Candy, 2006). In this paradigm, art and design practice, specifically the development of a playable game prototype—is not merely the final output, but the primary mode of qualitative inquiry. By developing a high-fidelity “vertical slice” of a mechanic-driven digital game inspired by Chinese Shadow Puppetry, this study aims to construct a design framework that maps the physical constraints of performative heritage onto the procedural systems of digital games.

The specific objectives of this research are to:

Critically Evaluate the Landscape: Conduct a critical literature review and case study analysis of existing digital heritage practices and cultural games to expose the limitations of representational digital archiving and identify the gaps in current interactive cultural translation.
Develop a Translation Framework: Develop a rigorous, practice-based design framework that translates the tacit, material, and kinetic properties of performative ICH into mechanic-driven “procedural rhetoric” (Bogost, 2007) and cross-modal interactive aesthetics.

Embed Qualitative Inquiry within Practice: Integrate qualitative research methods—namely reflective autoethnography, think-aloud protocols, and semi-structured interviews—directly into the game development cycle. This aims to gather robust data on the design process and evaluate how cross-cultural players perceive, experience, and internalise embodied cultural knowledge through interactive gameplay.

Address Ethical Dimensions: Critically navigate the ethical entanglements of cross-cultural translation, ensuring the design practice fosters deep, authentic engagement rather than superficial cultural appropriation.

To guide this complex inquiry, the research poses the following overarching question: How can a practice-based design framework systematically translate the embodied and performative knowledge of Intangible Cultural Heritage into the interactive aesthetics and mechanics of digital games?

This overarching inquiry is supported and operationalised by three interconnected sub-questions, which bridge the literature review, the creative practice, and the qualitative evaluation: 
What are the epistemological limitations of current digital representations of ICH, and how can game studies theories, specifically procedural rhetoric, inform a deeper mechanical translation of embodied cultural practices?

How can the iterative practice of game prototyping act as a qualitative research method to successfully translate the physical constraints, material realities, and tacit knowledge of Luoshan shadow puppetry into digital algorithms and control schemes?

To what extent do the designed interactive mechanics successfully transmit a sense of tacit cultural knowledge to a diverse, cross-cultural player base, and how can qualitative player feedback (via interviews and thematic analysis) refine the proposed design framework?

By answering these questions, this study intends to offer a scalable, transdisciplinary model for designers, heritage scholars, and cultural institutions. It aims to demonstrate how qualitative, practice-based design can meaningfully intervene in the wicked problem of heritage preservation, ensuring that performative arts are not merely stored in digital vaults, but are actively played, deeply felt, and meaningfully inherited by future generations.
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	Figure 2. Research framework of the thesis




[bookmark: _Toc228753523]Chapter 1：Critical Literature Review
This literature review critically evaluates the existing academic discourse surrounding the digitisation of Intangible Cultural Heritage (ICH), epistemology of craft, and the use of interactive media as a tool for cultural transmission. It is structured to systematically expose the methodological and theoretical gaps in current heritage preservation practices. By challenging the prevailing assumptions of representational digital archiving, this review explicitly informs and justifies the proposed practice-based research design, establishing the necessity for translating performative heritage into mechanic-driven digital games.

[bookmark: _Toc228753524]1.1 Heritage Ontology and Tacit Knowledge 
[bookmark: _Toc228753525]1.1.1 The Ontological Shift in Heritage Studies: From Object to Performance
To understand the complex or 'wicked' nature of preserving performative heritage, it is first necessary to critically examine the ontology of heritage itself. Historically, heritage studies and preservation practices have been dominated by what Laurajane Smith (2006) terms the “Authorised Heritage Discourse” (AHD). The AHD traditionally constructs heritage as a tangible, static entity—monuments, archaeological sites, and physical artefacts—privileging material preservation over living cultural practices. However, the 2003 UNESCO Convention marked a significant ontological shift toward Intangible Cultural Heritage, redefining heritage not merely as objects, but as living, processual, and performative acts (UNESCO, 2003).

Despite this institutional shift, the literature reveals a persistent misalignment in how ICH is digitally preserved. Scholars such as Giaccardi (2012) and Kenderdine (2013) observe that digital heritage methodologies often implicitly revert to an object-based ontology. Current preservation practices heavily favour visual and spatial documentation, employing technologies like high-resolution 3D scanning, motion capture, and immersive videography (Cameron and Kenderdine, 2007). While these methodologies are highly effective for capturing the geometrical and visual fidelity of a shadow puppet, they fundamentally reduce a dynamic cultural process into a static digital product.

This descriptive approach to preservation is heavily criticised by performance theorists. Taylor (2003), in her seminal work The Archive and the Repertoire, argues that Western preservation obsesses over the “archive” (documents, maps, literary texts, and bones) while neglecting the “repertoire” (spoken language, dance, sports, and ritual). Luoshan Shadow Puppetry belongs entirely to the repertoire. The heritage is not the leather puppet itself, but what happens between the puppeteer, the puppet, the light, and the audience. Therefore, a critical gap exists: conventional digitisation methodologies capture the artefact of the performance but fundamentally fail to capture the performance itself. This systemic entanglement forms the core of the wicked problem this research addresses, directly informing the proposed methodology which seeks to shift from static archiving to dynamic, playable systems.
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	Figure 3. Manipulating shadow puppets



[bookmark: _Toc228753526]1.1.2 The Epistemology of Craft: Tacit Knowledge and Embodied Action
If visual documentation fails to capture the repertoire, what exactly is being lost? To answer this, the literature review must engage with the epistemology of craft and performative action. The limitations of representational media become acutely apparent when examined through the lens of “tacit knowledge."

Philosopher Michael Polanyi (1966) posited that human knowledge exists on a spectrum, with explicit knowledge (that which can be articulated in words or symbols) at one end, and tacit knowledge (that which is deeply ingrained in bodily action and subconscious routine) at the other. Polanyi’s famous assertion, “we can know more than we can tell” (1966, p. 4), is highly applicable to the practice of shadow puppetry. The artisan cannot fully explain or write down the precise muscular tension required to manipulate the bamboo rods, nor the intuitive micro-adjustments made in response to the friction of the leather. This knowledge is profoundly embodied.

This embodied dimension is further explored by Richard Sennett (2008) in The Craftsman, who argues that in traditional crafts, the hand and the mind are inextricably linked; thinking occurs through making and doing. Similarly, anthropologist Tim Ingold (2013) critiques the hylomorphic model of creation (which assumes form is imposed onto passive matter by the mind), proposing instead that makers operate within a “correspondence” with materials. The shadow puppeteer is in a constant, kinetic dialogue with the material resistance of the puppet and the physics of the light.

Critically evaluating current digital heritage literature through this epistemological lens exposes a profound methodological flaw. When heritage institutions use video to record a puppeteer, they are attempting to convert tacit, embodied knowledge into explicit, observational data. This conversion is inherently lossy. The viewer of the video remains entirely severed from the material correspondence and kinetic rhythm that defines the craft. Therefore, a methodology that relies on visual observation is ill-equipped to address the wicked problem of transmitting embodied heritage. This directly justifies the research's proposed practice-based design approach: to transmit tacit knowledge, the user must not merely watch the heritage, but must physically and systemically interact with a model of its constraints.

[bookmark: _Toc228753527]1.1.3 Methodological Critiques of Conventional Digital Archiving
Building upon these ontological and epistemological foundations, a critical evaluation of specific digital methodologies employed in the heritage sector is required. Much of the current literature surrounding digital cultural heritage (DCH) focuses on increasing visual immersion as a substitute for physical presence. For instance, the use of Virtual Reality (VR) and Augmented Reality (AR) in museum contexts is frequently lauded for its ability to create a sense of “presence” (Champion, 2011).

However, this literature often conflates visual immersion with embodied engagement. While a user wearing a VR headset might feel spatially present in a digitally reconstructed Ming Dynasty theatre, their interaction with the heritage is often reduced to the role of a 'virtual tourist'—navigating a space and looking at 3D objects. As Thwaites (2013) argues, many digital heritage applications suffer from a lack of meaningful interactivity, offering users merely a “point-and-click” engagement that fails to convey the systemic complexity of the cultural practices they depict.

Furthermore, when interactive digitisation of performative arts is attempted, it often relies on literal motion capture (Mocap). While Mocap can record the exact spatial coordinates of a dancer's or a puppeteer's movements, it archives the symptom of the action, not the cause. It does not record the weight of the prop or the tension of the strings. Consequently, when users interact with these Mocap-driven archives, they are often simply triggering pre-recorded animations, engaging in what interactivity theorist Chris Crawford (2003) might critique as “low-verb” interaction.
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	Figure 4. Shadow puppet interactive installation



Identifying the Gap: The critical gap exposed here is the absence of methodologies that translate the operational physics and systemic rules of traditional crafts into digital environments. The literature demonstrates a trend of treating digital technology as a sophisticated camera, rather than as a systemic, procedural medium. This oversight leaves a significant void in how we approach the safeguarding of ICH.

To address the wicked problem of preserving the unwritten, tacit, and kinetic reality of Luoshan Shadow Puppetry, this research must look beyond the methodologies of digital archiving and museology. It must turn towards mediums that inherently operate through rules, mechanics, and user input. This necessitates a critical engagement with game studies and the theory of procedural rhetoric, which will be explored in the subsequent section, to demonstrate how mechanic-driven game design can serve not just as a medium for representation, but as a rigorous methodology for cultural translation.

[bookmark: _Toc228753528]1.2 Games as a Medium of Cultural Transmission 
[bookmark: _Toc228753529]1.2.1 Games as a Medium of Cultural Transmission: Beyond the Magic Circle
If conventional digital archiving fails to capture the performative essence and tacit knowledge of ICH, an alternative medium must be sought. This research posits that digital games, fundamentally rooted in systemic interaction and rule-based play, offer a robust solution. To substantiate this claim, it is necessary to trace the academic discourse surrounding the cultural significance of play.

The foundational text for understanding play as a cultural force is Johan Huizinga’s (1938) Homo Ludens. Huizinga argues that play is not merely a byproduct of culture, but the very condition from which culture emerges. Rituals, performances, and even legal systems are rooted in the act of play. Huizinga introduced the concept of the “magic circle"—a temporarily enclosed space (physical or conceptual) where the rules of play supersede the rules of ordinary life. For decades, early game studies scholars relied on the magic circle to argue that games were separate from reality.

However, contemporary game studies have fiercely critiqued the impermeability of the magic circle. Scholars such as Taylor (2006) and Consalvo (2009) argue that the boundaries between games and “real life” are highly porous; games are deeply embedded in social, economic, and cultural realities. By breaking down the strict separation between the game world and the real world, it becomes theoretically viable to view games not just as entertainment, but as serious vessels for cultural transmission. If play is the foundation of culture (as Huizinga suggests), then the digital game is arguably the most sophisticated contemporary medium for engaging with cultural heritage. Unlike cinema or literature, which rely on narrative and visual representation, games operate on systems. This systemic nature is the exact mechanism required to solve the wicked problem of transmitting embodied, operational craft knowledge.

[bookmark: _Toc228753530]1.2.2 Procedural Rhetoric and Interactive Aesthetics
The most critical theoretical framework underpinning this proposed research is Ian Bogost’s (2007) concept of “Procedural Rhetoric." Bogost argues that video games make arguments and express ideas not primarily through their graphics, text, or cutscenes, but through their processes—the rules, mechanics, and computational systems that govern player interaction.
Applying procedural rhetoric to the domain of digital heritage exposes the fundamental flaw in how culture is typically “gamified." When developers paste traditional Chinese aesthetics over a standard platformer or puzzle game, they are employing visual rhetoric, but the procedural rhetoric remains Western, commercial, or culturally neutral. The game is speaking Chinese visually, but speaking standard industry language mechanically.

To translate Luoshan Shadow Puppetry, the procedural rhetoric must reflect the heritage itself. The mechanics must become the cultural metaphor. For example, if a player must manage the simulated tension of a digital string, calculate the angle of a light source to solve a puzzle, or coordinate dual-joystick inputs to mimic the “clunkiness” of bamboo rods, the game is procedurally arguing that shadow puppetry is a complex, physical negotiation of materials. The player learns the culture by enacting its constraints.
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	Figure 5. Traditional Digital Archiving, Interactive Game Transcription


This aligns with what interaction designers call “Interactive Aesthetics” or “Aesthetics of Interaction” (Petersen et al., 2004). This framework argues that the beauty and meaning of an interactive system do not reside solely in its visual appearance, but in the “feel” of the interaction—the tactile feedback, the rhythm of inputs, and the cognitive challenge of mastering the system. For performative heritage, the interactive aesthetics are the heritage. A methodology that ignores this in favour of pure visual fidelity is neglecting the core of the cultural practice.

[bookmark: _Toc228753531]1.2.3 Remediation and the Digital Materiality of Heritage
To successfully map the physical constraints of shadow puppetry onto digital game mechanics, this research must engage with the theory of “Remediation," proposed by Bolter and Grusin (1999). Remediation describes how new media constantly borrows from, refashions, and pays homage to older media. A video game about shadow puppetry is inherently an act of remediation.

However, Bolter and Grusin note a tension in remediation between “immediacy” (the desire to make the medium invisible so the user feels they are experiencing the real thing) and “hypermediacy” (the deliberate highlighting of the medium itself). Current VR museum experiences often strive for false immediacy—trying to convince the user they are standing in a real theatre.

This research proposes a different approach: a hypermediated translation. The goal is not to trick the player into thinking they are holding real leather and bamboo, but to create a new “digital materiality” (Leonardi, 2010). The digital physics engine, the collision boxes, and the controller rumble become the new digital materials that represent the old physical ones. By treating game code and mechanics as a new form of material, the designer can create a structural analogy of the heritage practice, rather than a visual simulation.
[bookmark: _Toc228753532]1.2.4 Identifying the Methodological Gap and the Need for Practice
The synthesis of these diverse literature strands—the ontological shift to performative heritage, the epistemology of tacit knowledge, procedural rhetoric, and remediation—culminates in a glaring methodological gap.

While the theoretical discourse acknowledges that games can transmit complex systemic knowledge, there is a distinct lack of rigorous, empirically tested frameworks detailing how to translate the specific physical constraints of a traditional craft into digital game mechanics. Much of the literature remains theoretical or relies on post-hoc analyses of existing commercial games. There is a scarcity of research that actively embeds art and design practice within the inquiry to solve the translation problem iteratively.
The literature review demonstrates that to solve the wicked problem of transmitting embodied heritage, researchers cannot rely solely on observing or critiquing existing games. They must actively design, build, and test new interactive systems. The translation of tacit knowledge into procedural rhetoric is a complex design challenge that resists straightforward analytical solutions. It requires a “research through design” approach (Frayling, 1993; Zimmerman, Forlizzi and Evenson, 2007), where the act of making the game becomes the primary method for discovering how to map physical heritage into digital code.

Therefore, the literature explicitly links to and justifies the proposed Research Design. The theoretical demand for interactive aesthetics and procedural rhetoric directly necessitates a Practice-Based Research methodology, where the creation of a high-fidelity game prototype serves as the central instrument for qualitative inquiry, data collection, and cross-cultural evaluation.


[bookmark: _Toc228753533]Chapter 2: Methodology: Practice-Based Design Research
The research design of this study is structured to address the “wicked problem” of translating the tacit, embodied knowledge of Luoshan Shadow Puppetry into a digital medium. Given that the problem resists straightforward algorithmic solutions and is deeply rooted in human sensory experience, a conventional scientific or purely analytical approach is insufficient. Instead, this research adopts a qualitative, practice-based methodology that positions art and design practice as the central engine of inquiry. This section articulates the philosophical paradigm, the overarching methodological framework, and the justification for embedding creative practice within the research process.

[bookmark: _Toc228753534]2.1 The Constructivist-Interpretivist Paradigm
This research is situated within a Constructivist-Interpretivist paradigm (Guba and Lincoln, 1994). Unlike a positivist approach that seeks a single, objective truth, constructivism posits that reality is socially and culturally constructed through human experience and interpretation. This paradigm is particularly appropriate for heritage research, where “knowledge” is not a static set of data points, but a dynamic, lived experience.

In the context of Intangible Cultural Heritage (ICH), the “truth” of a shadow puppetry performance resides in the subjective relationship between the artisan, the materials, and the cultural narrative. To translate this into a digital game, the researcher must act as an interpreter, mapping these subjective, embodied meanings into a new medium. The interpretivist stance acknowledges that the designer’s own positionality, cultural background, and creative decisions are integral to the research outcome. Consequently, the research does not aim to produce a “perfect” or “authentic” replica of shadow puppetry, but rather a meaningful digital remediation that fosters new forms of cultural understanding.

[bookmark: _Toc228753535]2.2 Practice-Based Research (PBR) as a Mode of Inquiry
The core methodological framework employed is Practice-Based Research (PBR). According to Linda Candy (2006), practice-based research is an original investigation undertaken in order to gain new knowledge partly by means of practice and the outcomes of that practice. Crucially, in PBR, the claims to originality and the contribution to knowledge are demonstrated through the creative artifact itself (the game prototype), accompanied by a critical textual reflection.

PBR is uniquely suited to address the “wicked problem” of tacit knowledge because it allows for “knowledge in action” (Schön, 1983). As established in the literature review, the embodied skill of the puppeteer resists being fully codified into written text. Therefore, the only way to investigate the translation of this skill is through the act of making. The researcher must engage in a “reflective conversation with the situation” (Schön, 1983), iteratively designing game mechanics, testing digital physics, and refining interaction loops.

This research distinguishes between practice-led and practice-based approaches. While practice-led research might use practice to lead to generalizable insights about design processes, this practice-based study insists that the game prototype—the “vertical slice"—is the primary site where the translation framework is tested and validated. The practice is not a byproduct of the research; it is the research.

[bookmark: _Toc228753536]2.3 Research Through Design (RtD): The Artifact as Knowledge
Within the PBR framework, this study specifically utilizes Research Through Design (RtD) (Frayling, 1993; Zimmerman, Forlizzi and Evenson, 2007). RtD is a methodology where designers generate new knowledge by creating artifacts that explore “preferred states” or potential futures. In this case, the artifact is a game that explores a future where non-experts can experience the “feel” of a traditional craft through digital interaction.

As Zimmerman et al. (2007) argue, the artifact in RtD serves as a “bridge” between theoretical discourse and practical application. By building a shadow puppetry game, the research moves the theoretical concepts of “procedural rhetoric” and “interactive aesthetics” into the realm of material experimentation. Each line of code, each collision box, and each shader in the game represents a design hypothesis: “Can this specific digital mechanic evoke the feeling of leather tension?" or “Does this lighting algorithm replicate the aura of the traditional oil lamp?"

The prototyping process thus becomes a rigorous site of negotiation. The designer must navigate the “entanglements” (to use the language of the wicked problem) between the physical limitations of the traditional craft and the technical limitations of the digital engine. This iterative prototyping is a form of data gathering—not through observation, but through material inquiry. The failures and successes encountered during the design process provide qualitative data that informs the refinement of the final design framework.

[bookmark: _Toc228753537]2.4 Addressing the Wicked Problem through Creative Practice
The “wickedness” of the problem—the difficulty of defining and solving the loss of tacit knowledge—is addressed through three specific layers of creative inquiry embedded in the research design:

[bookmark: _Toc228753538]2.4.1 Systemic Mapping of Operational Logic
The practice focuses on translating the “operational logic” of the heritage. Instead of traditional “point-and-click” menus, the creative inquiry explores how complex controller inputs (e.g., dual-analog sticks) can map the physical coordination required for puppet manipulation. This addresses the systemic entanglement of the craft.
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	Figure 6. Control Scheme Mapping



[bookmark: _Toc228753539]2.4.2 Cross-Modal Sensory Translation
The practice engages with “cross-modal interactive aesthetics." The design inquiry seeks to use visual and haptic feedback (e.g., controller vibration, visual motion blur) to represent the non-visual sensations of the craft, such as the friction and weight of the materials.

[bookmark: _Toc228753540]2.4.3 Facilitating Cross-Cultural Interactivity
Cross-Cultural Interactivity: By designing for a digital medium, the research addresses the cultural entanglement of the problem. The practice explores how to make the heritage accessible to those outside the original cultural context without reducing it to a visual spectacle. The game becomes a “boundary object” (Star and Griesemer, 1989) that allows cross-cultural players to engage with the heritage on a structural, experiential level.

[bookmark: _Toc228753541]2.5 Methodological Alignment and Rigor
To ensure academic rigor, this practice-based design is not conducted in a vacuum. It is interwoven with established qualitative methods which will be detailed in the following section. The use of Reflective Practice ensures that the designer’s internal decision-making is made explicit, while User Testing provides an external check on the efficacy of the designed mechanics.

By integrating these elements, the research design demonstrates how design practice can be a form of rigorous data gathering. The creative work does not merely “illustrate” the research; it explores, tests, and validates the theoretical framework in a way that no purely textual or observational study could. This methodology directly emerges from the literature’s demand for a process-based, performative approach to heritage, ensuring that the final “Design Framework” is grounded in the lived reality of both the traditional craft and the digital medium.


[bookmark: _Toc228753542]Chapter 3: Research Practice and Data Collection
[bookmark: _Toc228753543]3.1 Data Collection: Interweaving Practice and Qualitative Inquiry
To address the wicked problem of preserving embodied heritage, the data collection strategy cannot rely on post-hoc observation alone. It must be actively interwoven with the art and design practice. The research employs a dual-phase qualitative data collection framework: Phase 1 focuses on the internal process of the designer (translating physical constraints into code), and Phase 2 focuses on the external reception by the player (experiencing the translated code as cultural metaphor). This bidirectional approach ensures that the systemic entanglements of Luoshan Shadow Puppetry are rigorously documented and evaluated.

[bookmark: _Toc228753544]3.2 Phase 1: Autoethnographic Reflective Practice and Material Inquiry
The first phase of data collection occurs simultaneously with the development of the game prototype. In practice-based research, the studio or the digital workspace becomes the laboratory. To capture the epistemological friction of translating a physical craft into a digital medium, this research utilizes Autoethnography (Ellis, Adams and Bochner, 2011) and Reflective Journaling (Schön, 1983).

[bookmark: _Toc228753545]3.2.1 Autoethnography in the Digital Workspace
Autoethnography is a qualitative method that uses the researcher's personal experience to describe and critically analyze cultural beliefs and practices. As the designer, I am not a neutral technician; I am actively engaged in the cultural translation. Through rigorous reflective journaling, I will document the specific design decisions, technical hurdles, and material negotiations encountered when attempting to code the “feel” of shadow puppetry.

[bookmark: _Toc228753546]3.2.2 Documenting Material Inquiry and Digital Physics
For example, when designing the digital physics of the puppet, adjusting parameters such as 'mass', 'angular drag', and 'joint constraints' within the game engine is not merely a technical exercise; it is an act of cultural translation. A journal entry might record the iterative process of tuning a dual-joystick control scheme to mimic the precise, asymmetrical coordination required by the traditional three-rod manipulation technique. This textual data captures the “material thinking” (Carter, 2004) involved in mapping tacit knowledge onto procedural rhetoric. It provides a highly detailed, transparent account of how the interactive aesthetics were constructed, generating primary qualitative data that directly answers Research Question 2.

[bookmark: _Toc228753547]3.3 Phase 2: Qualitative Player Inquiry
While Phase 1 documents the translation process, Phase 2 evaluates the efficacy of that translation across cultural boundaries. If the game mechanics are intended to function as a cultural metaphor, it is imperative to investigate how cross-cultural players perceive and internalise these mechanics. To achieve this, the research employs Think-Aloud Protocols (TAP) and Semi-Structured Interviews (Brinkmann and Kvale, 2015).
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	Figure 7. Iterative PBR Loop



[bookmark: _Toc228753548]3.3.1 Think-Aloud Protocols (TAP) during Playtesting
During the playtesting sessions of the “vertical slice” prototype, participants from diverse cultural backgrounds will be invited to engage with the game. They will be instructed to use the Think-Aloud Protocol (Ericsson and Simon, 1993), verbalizing their cognitive processes, sensory experiences, and emotional reactions in real-time as they manipulate the digital puppets. TAP is particularly highly effective for interaction design research because it captures the immediate, visceral friction between the user and the system before post-rationalization occurs. It reveals whether the player feels the intended “weight” and “rhythm” of the mechanic, or if they merely perceive it as an arbitrary digital puzzle.

[bookmark: _Toc228753549]3.3.2 Semi-Structured Interviews for Interactive Aesthetics
Immediately following the gameplay session, participants will undergo a semi-structured interview. Unlike rigid questionnaires, semi-structured interviews offer a flexible framework that allows the researcher to probe deeply into the nuances of the player's lived experience. Questions will be designed to elicit reflections on the “Interactive Aesthetics": Did the control scheme feel like a mechanical obstacle, or did it eventually feel like an extension of the body (mirroring the mastery of a craft)? Did the interplay of digital light and shadow evoke a sense of performative ritual? This qualitative data is essential for assessing whether the embodied essence of the heritage was successfully communicated, directly addressing Research Question 3.

[bookmark: _Toc228753550]3.4 Interweaving Experimentation and Iterative Design
Crucially, the relationship between data collection and practice in this research is not linear, but cyclical and iterative. The integration of qualitative methods with design practice is operationalised through an agile, iterative loop (Zimmerman, Forlizzi and Evenson, 2007).

The qualitative data gathered from the initial playtests does not simply serve as a final evaluation; it acts as an active, formative material that shapes the ongoing art and design development. For instance, if the Think-Aloud data reveals that cross-cultural players find the dual-joystick manipulation exclusively “frustrating” rather than “rhythmically engaging," the design hypothesis has failed to communicate the cultural metaphor. The procedural rhetoric is misaligned. This qualitative insight directly triggers a new phase of design experimentation.

The researcher must return to the game engine, adjust the digital physics constraints, redesign the visual feedback (such as adding subtle motion blur or haptic controller vibration to signify material tension), and construct a new iteration of the prototype. This interwoven process demonstrates how art and design practice acts as both the subject of the research and the primary apparatus for addressing the wicked problem. The artifact evolves precisely because it is in constant dialogue with qualitative human experience.

[bookmark: _Toc228753551]3.5 Justification of Chosen Qualitative Approaches
The selection of these specific qualitative methodologies is robustly justified by the nature of the research problem. The wicked problem of preserving ICH centers on “tacit knowledge” and “embodied experience." These phenomenological states are inherently subjective and deeply resistant to quantification.
[bookmark: _Toc228753552]3.5.1 The Inadequacy of Quantitative Metrics
Quantitative methodologies, such as in-game telemetry (e.g., measuring the exact milliseconds a button is pressed or tracking eye movement) or standardized Likert-scale surveys, are inadequate for this inquiry. Telemetry can record what a player did, but it cannot explain why they did it or how it made them feel. A survey might ask a player to rate their “immersion” from 1 to 5, but “immersion” in a generic action game is profoundly different from the profound, performative immersion required to understand a traditional craft.

[bookmark: _Toc228753553]3.5.2 The Epistemological Necessity of Qualitative Inquiry
Therefore, qualitative methods are not merely preferred; they are epistemologically necessary. Autoethnography provides the only valid access to the designer's internal logic of translation. Think-Aloud Protocols capture the fleeting, sensory reality of embodied interaction. Semi-structured interviews allow players to articulate the complex, often messy cultural associations evoked by the procedural rhetoric. Together, these qualitative methods provide the depth, nuance, and interpretive flexibility required to evaluate whether a digital mechanic has successfully transcended its code to become a vessel for living cultural heritage. By embedding these methods directly into the practice, the research ensures that the resulting design framework is not abstractly theoretical, but empirically grounded in human experience.


[bookmark: _Toc228753554]Chapter 4: Evaluation and Ethics
[bookmark: _Toc228753555]4.1 Analytical Framework: Thematic Analysis of Play Experience
Once the qualitative data is gathered through autoethnographic journals, think-aloud protocols, and semi-structured interviews, it must be systematically analyzed to evaluate the efficacy of the proposed design framework. Given the rich, subjective nature of the data concerning “interactive aesthetics” and “embodied experience," this research will employ Thematic Analysis (Braun and Clarke, 2006).
Thematic analysis is a flexible yet rigorous method for identifying, analyzing, and reporting patterns (themes) within qualitative data. The analysis will follow a deductive-inductive hybrid approach.

Deductive coding will be driven by the theoretical concepts established in the literature review, such as “procedural rhetoric," “tacit knowledge translation," and “material friction." The researcher will scan the transcripts for instances where players specifically reference the physical resistance of the controls or the systemic logic of the light source.

Inductive coding will allow unexpected themes to emerge directly from the players' lived experiences. For example, a player might articulate a sense of “meditative rhythm” or “frustration leading to mastery," providing nuanced insights into how the digital mechanics are emotionally internalized.

By triangulating the designer’s autoethnographic data (intent) with the players’ thematic data (reception), the research can robustly answer whether the interactive mechanics successfully functioned as a cultural metaphor. If the thematic analysis reveals that players consistently describe their experience in terms of physical skill, material negotiation, and performative rhythm, the research can conclude that the translation framework was successful.

[bookmark: _Toc228753556]4.2 Ethical Dimensions and Cultural Considerations
Addressing a “wicked problem” inherently involves navigating complex ethical entanglements. The digital remediation of Intangible Cultural Heritage—especially when the researcher and/or the audience are situated outside the original cultural context—carries significant ethical risks regarding representation, appropriation, and commodification (Salazar, 2012).

The primary ethical consideration in this research is the avoidance of Digital Orientalism. In the realm of video games, Eastern cultures are frequently reduced to exotic visual backdrops or superficial narrative tropes—a practice that Edward Said (1978) critiqued as a Western mechanism for dominating and restructuring the Orient. If the proposed game design merely uses shadow puppetry as an exotic aesthetic skin over culturally neutral mechanics, it risks perpetuating this colonizing dynamic, stripping the heritage of its operational sovereignty.

The practice-based methodology proposed here acts as a structural defense against Orientalism. By insisting that the mechanics and procedural rhetoric must reflect the heritage, the research refuses to treat the culture as a mere visual spectacle. The ethics of this design approach lie in demanding that the player engage with the logic and constraints of the traditional craft. The player is not allowed to simply “consume” the visual culture effortlessly; they must submit to the systemic rules of the heritage, investing cognitive and kinetic effort to understand it.

Furthermore, ethical research practice necessitates reflexivity (Smith, 2012). Through the autoethnographic component, the researcher must constantly interrogate their own positionality, acknowledging the inevitable biases and interpretive liberties taken during the translation process from physical artifact to digital code. The goal is not to claim an objective “authenticity," but to offer a transparent, respectful, and highly considered “remediation” that honors the complexity of the original practice.


[bookmark: _Toc228753557]Conclusion
The rapid advancement of digital technology presents both a profound opportunity and a significant risk to Intangible Cultural Heritage. The prevailing paradigm of digital preservation, dominated by representational technologies like 3D scanning and video archiving, excels at capturing the static shell of cultural artifacts but fundamentally fails to preserve the tacit, embodied, and performative knowledge that gives these traditions life. This failure constitutes a wicked problem that cannot be solved by simply increasing visual fidelity.

This research proposes a radical shift in how we approach digital heritage: moving from the paradigm of passive observation to the paradigm of active, systemic interaction. By positioning art and design practice—specifically the development of a mechanic-driven digital game—as the primary mode of inquiry, this study constructs a rigorous framework for translating physical heritage constraints into procedural rhetoric.

The integration of qualitative methods—autoethnography, think-aloud protocols, and thematic analysis—ensures that this translation is not merely theoretical, but empirically tested against the messy reality of human experience. Through this transdisciplinary methodology, the research demonstrates how interactive aesthetics can serve as powerful cultural metaphors. Ultimately, this study aims to prove that digital games are not merely a medium for entertainment, but a vital, systemic language capable of transmitting complex cultural knowledge. By translating the performative essence of practices like Luoshan Shadow Puppetry into interactive code, we can ensure that future generations do not just look at their heritage in a digital museum, but actively play, feel, and inherit it.
[bookmark: _Toc228753558]
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