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Abstract
This study focuses on the translation path of the cultural genes of Jiangnan gardens in contemporary wearable jewellery, aiming to explore how cultural symbols can cross-media migrate and generate new emotional values in user experience. The study adopts a design ethnography approach, combining mixed methods such as field observation, cultural probes, semi-structured interviews, and differential semantic scales to systematically track the entire process from the generation of cultural imagery in design to the perception of wearing. The study finds that although existing studies have shifted from the replication of traditional cultural elements to the practice of visual innovation, there is still a significant theoretical and methodological disconnection in the path of transforming the cultural genes of Jiangnan gardens into the medium of wearable jewellery. Therefore, this study constructs a three-layer translation model of "cultural genes - design symbol encoding - user experience", with the expectation of applying this model in future study to extract cultural genes and achieve cross-media migration, forming wearable jewellery with personal emotional attributes. Additionally, the study also discusses whether there are significant differences in encoding strategies and user acceptance among different types of garden symbols (image symbols, indicator symbols, and symbolic symbols), and that users' body perception and usage scenarios play a crucial role in activating cultural identity. The study not only fills the theoretical gap between symbol translation and user experience but also provides theoretical support and methodological inspiration for the revitalization of intangible cultural heritage and the design of creative cultural products.
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1.Introduction
[bookmark: OLE_LINK7]Jiangnan gardens are deeply rooted in the regional culture of Jiangnan and have developed a unique cultural form that embodies rich aesthetic principles, philosophical ideas, and life wisdom. However, with the acceleration of modernization, despite being treasures of traditional Chinese culture, these gardens have gradually receded from daily life and now primarily exist as tourist attractions or symbolic representations. In contemporary design, Jiangnan gardens face the challenge of "living inheritance." Current preservation methods predominantly focus on static approaches such as physical restoration, landscape presentation, and digital archiving, which overlook the dynamic expression of the lifestyle and cultural spirit embedded in the gardens. Consequently, their true value is obscured during the process of "museumification"(Ren and Djabarouti, 2023). As Laurajane Smith (2006) contends, “The essence of heritage is a cultural process rather than a material entity, and its value is determined by the meaning attribution and reproduction in the present.” Thus, an excessive emphasis on materiality is not truly conducive to the inheritance of Jiangnan garden culture. Jiangnan gardens need to shift from “representation” to “reconstruction”.  
In this context, wearable jewelry, in its capacity as a cultural medium and with its highly bodily attachability, offers a new approach for the re-interpretation and dissemination of intangible culture.  Satpathy (2017) put forward that wearable items have three cultural attributes: bodily presence, interactive engagement, and everyday integration, which makes them an important interface for the integration of culture into daily life. This study proposes to translate the cultural symbols of Jiangnan gardens into the wearing experience of users, thereby stimulating users to perceive culture and generate emotional resonance in their daily interactions. Furthermore, at present, the design of traditional cultural themes in jewelry design still remains at the replication of superficial visual elements, lacking the exploration and reconstruction of deep cultural genes, and is often presented in a decorative and commercialized pattern(Xu Jingjinga,et al., 2022). In this regard, Margolin (Margolin, 2002) stated that design is “a kind of cultural practice” and should go beyond symbol replication, conducting critical interpretation and reorganization of existing cultural forms to meet contemporary demands. In combination with this viewpoint, the “vivification” of Jiangnan garden culture in contemporary society not only requires the establishment of a systematic jewelry design language but also the realization of a recontextualization strategy through user interaction.
1.1 Theoretical Anchoring
The primary theoretical basis of this study is founded upon the triple viewpoints of cultural gene theory, material culture research and semiotics. It endeavors to establish a three-tier translation model of ‘cultural gene - design symbol encoding - user experience‘ through the intersection of theories, and explore the possibility of achieving the dynamic inheritance of traditional culture in contemporary expressions on this basis.  
The transformation of jewellry based on the cultural symbols of Jiangnan gardens is a study of the media translation process of cultural genes. Essentially, it is a topological reconstruction of the universal rules or patterns hidden behind cultural phenomena. This ‘cultural gene’ is reconstructed and expressed in new carriers such as jewellry, and similar topological transformations maintain the stability and correlation of the core cultural relationship. The theory of cultural genes originated from the concept of cultural memes put forward by Dawkins (2016). He compared cultural content to genes, arguing that cultural information can self-replicate in unit form and spread, mutate, and be selected within a group like genetic genes. This theoretical perspective provides a novel idea for the inheritance of cultural symbols and has aroused both reflection and questioning among scholars. The overly biological tendency might result in the omission of cultural context factors and the cognitive complexity of cultural transmission. Just as Boyd and Richerson (2005) indicated, the meme theory simplifies cultural evolution into a ‘gene-like replication process’, disregarding complex mechanisms such as guided variation and cultural adaptation in social learning. In other words, although the metaphor of cultural genes is figurative, it is merely a biological analogy and simplification and fails to fully encompass key dimensions such as symbol interpretation, social interaction, and real emotions and environments in human cultural inheritance (Wu et al., 2025).
Therefore, when discussing the inheritance and translation of the cultural genes of Jiangnan gardens, it is necessary to turn to a broader perspective of material culture and practice. Cultural inheritance is often inseparable from specific carriers and life scenarios (Appadurai, 1988; Miller, 1997), and its connotation is rooted in daily utensils. Daily utensils are not static ‘entities’, but rather ‘lives’ media that possess collective memory and identity in social life. Worn items represented by jewellery are typical examples of this process: they not only have decorative functions but also act as dynamic carriers of cultural symbols (Eicher and Evenson, 2014). Through the act of wearing, jewellery connects an individual's body with group symbols, achieving embodied transmission of cultural significance (Turkle, 2008). Furthermore, people often impart specific symbolic meanings to objects to embody cultural values, and these objects become part of an individual's ‘extended self’ (Turkle, 2008).
From a semiotic perspective, the translation of cultural genes is inseparable from the decoding and encoding of symbols. The process of cultural gene translation can also be regarded as the process of symbol recreation and dynamic meaning generation. Peirce's semiotic theory posits that a symbol consists of three elements: the representamen, the object, and the interpretant. Symbols interact with reality and the mind to generate meaning(Studies, 2021). Abstract cultural connotations are endowed with perceptible forms through the symbolic process and are subsequently interpreted and experienced in new contexts. Cultural genes emerge as new symbols, but their core meanings are still disseminated and sustained in the form of symbol interaction. Furthermore, the ‘extended self’ theory also reveals that items with cultural significance are integrated into an individual's identity through possession and use, becoming an extension of self-identity (Belk, 1988). Hence, after being embedded in personal life via symbolic carriers, cultural genes can be awakened in people's social lives.
1.2 Research Questions
This study addresses the theoretical and practical challenges inherent in the translation of cultural genes from Jiangnan gardens. Building upon the aforementioned research context and grounded in key theoretical foundations, two transformative research questions are proposed. By critically synthesizing the theory of cultural genes, material culture studies, and semiotics, this study identifies gaps in extant research and constructs a three-layer framework: ‘cultural genes - design symbol encoding - user experience’. A methodological foundation is established to provide a systematic approach for translating the cultural genes of Jiangnan gardens into wearable jewellery.
RQ1: How can the theoretical framework of cultural gene translation facilitate the transformation of Jiangnan garden elements into wearable jewellery?
RQ2: Using the methodology of design ethnography, how can the translation mechanisms and experiential generation of Jiangnan garden cultural symbols in wearable jewellery be systematically captured and interpreted?
[bookmark: OLE_LINK94]
2.Literature Review
This study critically integrates cultural gene theory, material culture research, and semiotics to deconstruct the theoretical gaps in the translation of cultural symbols of Jiangnan gardens into wearable jewellery, revealing the logical contradictions and path obstacles in cross-media communication, and providing a directional theoretical coordinate for subsequent methodological proposals.
2.1 Basic Concepts and Definition
Typically, ‘cultural genes’ denote the smallest units of cultural information, much like Dawkins' earliest definition of the ‘meme’ concept (Lewens and Buskell, 2023). Subsequently, scholars apply this concept to various disciplines to explain cultural transmission, especially in traditional landscapes and architecture (Wu et al., 2025). Consequently, cultural genes can also be regarded as core factors for intergenerational transmission. Chinese scholars often employ this concept to study traditional settlements, landscapes, traditional architecture, and other traditional cultural elements. Scholar Peilin Liu first proposed the concept of ‘traditional settlement cultural landscape genes’ (Chaojun and Shanshan, 2017). The proposition of this concept provides a novel cultural perspective for differentiating traditional settlements and, by drawing upon biological methods, forms a ‘cultural landscape genome’ map (Hu et al., 2021)(Yang et al., 2023), and it is equally applicable in modern architectural discourse (Yang and and Seo, 2022). Thus, extracting cultural genes enables the application of traditional cultural elements in other new media.
The ‘cultural translation’ in this study originates from Peirce's triadic theory of semiotics, referring to the transfer of the meaning of a cultural symbol system to another context or medium. From contemporary anthropological and cultural viewpoints, cultural translation focuses on the meaning transformation across diverse cultural backgrounds, with the aim of preserving the original spiritual core while being accepted in new social contexts (YanZhang and Weiping Hu, 2011) (Vadi, 2018). In the domain of design, cultural translation is more prominently manifested in the reconfiguration of symbolic elements. Designers extract elements from a specific formal context (such as architecture, patterns), undergo abstraction and redesign, and transform them into the design language of another carrier (LiHe, 2022). Traditional auspicious patterns are rich in cultural implications and can be applied in contemporary designs such as jewellery and furniture through design translation. Researchers have pointed out that the application of ancient elements in modern design, that is, drawing upon excellent traditional culture, can not only reflect traditional cultural sentiments but also align with modern life concepts (Wang, Shi and Wang, 2024). This cultural encoding in design refers to embedding specific cultural symbols in the design to make the product a carrier for communicating cultural meanings (Ye and Wu, 2023) . The translation of cultural symbols is not merely a simplistic replication of traditional elements but a complex process of recreation and reinterpretation (Wang et al., 2025). Through the selection and combination of elements such as symbols, materials, and techniques, designers encode cultural information into design products, enabling users to "read" the cultural connotations therein and thereby achieving non-verbal communication.
2.2 Theoretical Foundation
The process of translating the imagery of Jiangnan gardens into jewellery design involves the support and integration of multiple theoretical foundations. This ‘cultural evolution’ perspective implies that elements in Jiangnan gardens, such as pavilions, terraces, flower windows, and artificial rockeries, can all be regarded as cultural genes that have been constantly ‘replicated’ onto various carriers throughout history. The theory of cultural genes emphasizes the balance between inheritance and variation. Just as with the inheritance and variation of genes, it is essential to maintain the stability of the core meaning (gene) and its cultural distinctiveness. Moreover, it must possess the adaptability to innovate variations in new contexts. This theory provides an evolutionary basis for the translation design among different cultural media.
Secondly, studies on material culture provide a transformational perspective from culture to objects. Scholars such as Ingold and Miller advocate for a focus on the materiality of culture. Ingold promotes ‘Materials against materiality’, emphasizing the significance and role of materials and the production process themselves in culture, opposing the perception of objects as passive (Ingold, 2013). Miller, through extensive field research, showcases how everyday objects carry and shape social culture during their usage, highlighting that objects are not merely containers of culture but also mediators of social relationships and identity construction(Miller, 2010, pp. 82–85). Studies on material culture also emphasize the interactive relationship between users and objects – the process of wearing jewellery is also a part of the production of cultural meaning, which also lays the groundwork for the subsequent discussion on user experience.
Semiotic theory provides methods for cultural encoding and decoding at the meso-level. Pierce's triadic sign model has been introduced in the previous text, and it has guiding significance for design practice. In addition, Morris's semiotic system also has high explanatory power, offering an analytical path from meaning to practice for cultural translation, which is helpful for separately positioning the symbolic operation mechanisms at different stages in the subsequent translation model(ChunLi et al., 2021).
At the micro level, the embodied cognition theory contends that human cognition is not merely dominated by the brain but is profoundly influenced by the interaction of body movements, sensory experiences, and the environment (Wilson, 2002). In the construction of cultural experiences, the body is not only an instrument of expression but also a locus of meaning generation. The embodied theory has been extensively applied in studies on product experience and identity (Glenberg, 2010), and is particularly applicable for explicating how users, when donning cultural jewellery, activate their emotional responses and sense of belonging to specific cultural symbols through micro-sensory experiences such as touch, the sensation of gravity, and wearing rituals.
2.3 Prior Studied
The research on the symbolic expression of traditional Chinese cultural elements is growing increasingly. The literature related to architectural imagery, traditional pattern designs, spatial structures, etc., not only encompasses theoretical analyses but also involves design practices, which plays a certain role in the protection and inheritance of cultural heritage. Meanwhile, the emphasis on user emotional experience is also manifested in the research.
Past research explored architectural imagery, traditional patterns, and spatial structures. Scholars have translated Portuguese-style pavements and Wei-Jin garden imagery into design objects using AI and semiotics(JiaxingLiu, et al., 2023). Similarly, Zhengxu and Ning (2022) conducted an analysis of the correlation between the imagery of Wei-Jin gardens and jewellery design. In contrast, Zhang and Wen (2020) placed greater emphasis on the role of ‘contextual integration’, proposing that cultural translation should not merely be confined to form but should be founded on a systematic understanding of culture and the design process. 
In the aspect of traditional patterns and motifs, the research manifestations have been more concentrated on the commercialization process of Chinese traditional motifs and decorative patterns in design products. During the translation of the motifs, the conveyance of the imagery's meaning is of key importance. Designers should have a profound understanding of the cultural imagery carried by traditional motifs and convey it through their designs (LiHe, 2022).
From the perspective of spatial structure, scholars' research and inheritance of traditional spatial concepts can also provide inspiration for design, especially jewellery design. The beauty of gardens lies not only in the beauty of their physical forms but also in the creation of space and the design of the tourist routes (Chen, 2023)(Zhengxu and Ning, 2022). Research in the aspect of spatial structure emphasizes spatial experience. Zhu et al. (2022) quantified the changes in depth perception in gardens through VR experiments, substantiating the profound effect of traditional garden spatial construction on perceptual experience. 
[bookmark: OLE_LINK49]In recent years, the role of user emotional experience in cultural translation has been increasing significantly. Cultural symbols are meaningful in inheritance only when they are accepted and favoured by users. Berni et al. (2023) noted from the perspective of user experience that a good design should genuinely achieve an effective transformation from cultural symbols to product experience.
2.4 Research Gap
Although the existing studies have focused on the translation practices of traditional cultural elements in product and visual design, there still exists an obvious disjunction between theory and method in the path of transforming the cultural genes of Jiangnan gardens into wearable jewellery media. The majority of the studies remain at the level of visual symbol appropriation and have failed to systematically extract their deep structures and re-encode them. Secondly, in the material translation process of cultural genes, an operational theoretical framework has not yet been formed. Furthermore, the practical methods of cross-media translation remain a research void, and there is an urgent need to establish an interdisciplinary cultural translation mechanism to achieve the design practice of wearable jewellery translation.


3.Methodology
3.1 Research strategy
This study aims to explore how the cultural genes of Jiangnan gardens can be symbolically translated through wearable jewellery media and to construct a three-layer translation model of ‘cultural genes - design symbol encoding - user experience’. The study adopts design ethnography (DE). DE conducts ‘thick description’ of the interaction between designers' creation and users' wearing through in-depth field observation, semi-structured interviews, cultural probes, etc., and feeds the observed features back into prototype (Salvador, Bell and Anderson, 1999; Pink, 2015). In qualitative research, small-scale quantitative experience measurement is introduced to form a mixed-method framework, thereby enhancing the verification of the differences in experience.
The reason for adopting design ethnography is that the translation of garden symbols and the experience of jewellery media must be placed in a real context, involving space, material and emotion. DE emphasizes field immersion in multimodal recording, which can accurately capture multi-sensory clues and explore users' hidden needs (Salvador, Bell and Anderson, 1999). This is more conducive to obtaining accurate cultural genes of Jiangnan gardens for this research and providing a traceable contextual basis for jewellery design. Moreover, design ethnography emphasizes the closed-loop process of "field observation - insight extraction - prototype iteration", which naturally fits with the collaborative workshops of participatory design. It can generate thick descriptions in this research while providing the ability to inform design decisions. Compared with pure quantitative research, DE retains the complexity of culture and context, translates highly contextual and cross-sensory symbols into jewellery, and combines with quantitative measurements such as questionnaires to form a mixed method. Through thematic analysis (Braun and Clarke, 2006, 2021; Roseveare, 2023), it can effectively co-build knowledge with the interviewed community, thereby reducing the risk of cultural appropriation.
3.2 Participants
3.2.1 Description of participants
[bookmark: OLE_LINK96]This study utilises three primary sources of information to trace Jiangnan garden symbols, jewellery prototypes, and user experiences. Participants include: (1) designers or artisans, who interpret garden symbols, manipulate materials, and make creative decisions; (2) target users, who contribute first-hand cultural translation data and reflect emotional resonance through jewellery use; and (3) experts and scholars, who validate cultural accuracy and offer professional insights. 
[bookmark: OLE_LINK97]This study primarily employed purposive sampling, with snowball sampling as a supplement. Initially, studios or online communities related to Jiangnan gardens were identified, and early participants recommended additional cases to enhance thematic saturation (Guest, Namey and Chen, 2020a). Table 1 shows the sample size and key characteristics of the participants. According to Guest, Bunce and Johnson (2006) code saturation is typically achieved with 9–12 participants in homogeneous groups, while more complex or multi-group studies require larger samples. Although this is a multi-group study, relatively similar participants were grouped together, and 12 participants were used as a baseline for each group. Hennink & Kaiser (2017) further distinguish between code saturation and meaning saturation, noting that greater heterogeneity requires larger samples. Thus, sample sizes for designers and experts can be smaller, while user groups—being more diverse—require larger samples to reach saturation.
Designer/artisan participants were all from Jiangsu, Zhejiang, and Shanghai, with at least two years’ experience producing garden-themed jewellery. Target users, aged 18–35, identified with Eastern aesthetics, appreciated traditional culture, wore jewellery or smart devices, and could articulate culture–technology intersections. Experts covered garden history, semiotics, and jewellery history, with backgrounds in ICH research or curatorial work.
	Participants
	n
	Key Features

	Designer/Artisan
	8
	Garden-themed works ≥ 2 years; Be able to explain the decision on symbol translation

	Target users
	12
	Aged 18 to 35; wear daily accessories or wearable devices; have an appreciation for Eastern aesthetics

	Experts
	3
	Garden history / Semiotics / Jewelry history direction; Evaluation of cultural and design accuracy


Table 1 Information Sources and Key Features of Participants  
3.2.2 Deep field observation
In-depth field observation provides a feasible path for the design decision-making logic of the creation port and the emotional experience of wearing for the user end. The instantaneous judgments and body gestures of designers in the selection of materials, design, production, and fine-tuning are often difficult to describe verbally. These inspiration triggers are hard to restore through post-interviews. Immersive following can make these details become visual evidence, thereby improving the key steps of symbol translation (Salvador, Bell and Anderson, 1999). Secondly, the atmosphere of the garden can only be discovered through wandering and observation in the real space. Pink's sensory ethnography (Pink, 2015) well supplements the process of environmental clues migrating to jewellery experience, providing a different theoretical perspective for in-depth field observation. 
This study intends to conduct in-depth field observations through a shadowing approach. On the side of designers/artisans, shadow internships will be carried out for 1-2 consecutive weeks, with the entire process of procedures and inspiration triggers recorded in video or sketches, and real-time decisions captured through oral reviews. All observation logs will be transcribed and preliminarily coded on the same day of recording, so as to convert the recorded fragments and incorporate them into the interview outline (3.2.3) and probe task cards (3.2.4), thereby facilitating the collection and in-depth exploration of subsequent data.
3.2.3 Semi-structured Interviews
Similar to a large number of other related studies in this field, semi-structured interviews seem to be equally suitable for this research. This type of interview can strike a balance between preset themes and flexible probing, ensuring that the research focus does not deviate while encouraging respondents to express deep narratives, which is suitable for exploring cultural symbols and emotional experiences in this study (Ruslin et al., 2022). The interviews are mainly based on a three-part outline, covering garden memories, design or wearing decisions, and wearing experiences. The outline is designed with 12 questions, and 2-3 in-depth paths are prepared after each demonstration question, which are expanded based on the respondents' interests. The interview lasts for 60-90 minutes, is fully recorded, and the respondents' micro-expressions or actions are simultaneously noted. Transcriptions of the interviews are completed within 3 days after the interviews and sent to the respondents for verification to ensure the accuracy of the information expressed.
3.2.4 Cultural Probes
[bookmark: OLE_LINK60]Cultural probes can capture daily scenes and emotional responses over a long period in the absence of researchers and can stimulate participants' creative expressions in different studies (Mattelmäki, 2005)(Celikoglu, Ogut and Krippendorff, 2017)(Cerneviciute and Liebutė, 2022). Most garden experiences occur in fragmented, individualized and private moments that researchers cannot follow. The use of cultural probes can maximize the recording of participants' private moments at their own pace and provide their emotional fluctuations. Using toys and manual media to guide participants can also accurately reproduce their feelings that cannot be expressed in words, making up for the shortcomings of semi-structured interviews (Hamarat Dundar and and Merzali Celikoglu, 2024). 
Table 2 presents the cultural probe kits and the expected data targets. Each participant used four artefacts (Gaver, Dunne and Pacenti, 1999), which were to be continuously recorded and uploaded. All materials were quickly sorted by theme upon collection and then subjected to other data analyses.
	[bookmark: _Hlk197203656]Probe Artefact
	Capture Target
	Expected Data

	Disposable Camera
	Visual symbols and spatial composition
	24–36 color photographs

	Emotion Stickers
	Instant emotional spectrum
	Color stickers + timestamps + notes

	‘Sound Can’
	Ambient sounds and verbalized emotions
	30-second audio clips × 14

	Scent Retention Card
	Olfactory cues and memory anchors
	4 scent cards + textual annotations


Table 2  Cultural Probe Kit
3.3 Data collection and analysis
[bookmark: OLE_LINK74]The research process followed the three-layer rhythm of design ethnography, conducted through immersive insight and iterative methods. During the field stay phase, observations were made in the morning, afternoon, and evening in separate time slots. Semi-structured interviews and cultural probes were carried out simultaneously during the field period, allowing participants to complete daily data filling even when the researchers were absent, thus expanding the depth of data in design ethnography (Gaver, Dunne and Pacenti, 1999). Two rounds of collaborative workshops were held during the intervals of the stay, from symbolic collage, prototype sampling to group evaluation, to immediately test the hypotheses of symbolic translation. To supplement the offline samples, Python could be used to crawl and keyword tag online posts related to garden jewellery, building a digital ethnographic corpus (Alinejad, 2018)(Tikka et al., 2025), and finally select suitable jewellery prototypes for wearing experiments.
The data analysis in this study adopted a mixed strategy of qualitative and quantitative approaches (Table 3). In the quantitative main line, field notes, interviews, probe kits and online texts were subjected to open coding using grounded theory within NVivo. Subsequently, they were reassembled to form axial coding of abstract categories, and finally selective coding was conducted to propose core propositions (Ozanne, 1992). Then, Braun & Clarke's reflexive thematic analysis method was used to distil five major themes, taking into account both the participants' perspectives and the researchers' reflections (Braun and and Clarke, 2023). Quantitatively, the Semantic Differential Scale (SDS) was used for quantitative comparison, converting subjective experiences into statistically analysable data (Hassenzahl, 2004). Finally, the saturation assessment of themes in qualitative research was comprehensively formed, and a symbolic flow map was constructed to verify the credibility of the study (Guest, Namey and Chen, 2020b).
	Stage
	Method
	Tools
	Description

	Preprocessing
	Automatic transcription + video frame extraction
	Otter.ai; FFmpeg
	Standardize file naming and timestamp synchronization

	Qualitative Core
	Grounded theory coding
	NVivo 14
	Conceptualization → Categorization → Core propositions

	Theme Elaboration
	Reflexive thematic analysis
	6-step paradigm
	Reveal five core themes

	Quantitative Supplement
	Semantic Differential Scale (SDS)
	Online questionnaire
	Test score differences across dimensions

	Multimodal Mapping
	Network visualization
	Atlas.ti; Gephi
	Construct symbolic flow diagrams


Table 3 Data Analysis Strategy and Explanation
3.4 Research Ethics
This study will follow the approval of the college ethics committee. All participants must sign a bilingual (Chinese and English) informed consent form before participating in the project, clearly stating that participants can withdraw from the project at any stage without any negative consequences. In terms of privacy protection, a numbering system will be used instead of real names, and all personal data and audio-video files will be encrypted. It is emphasized that all data files are for internal access by researchers only. Additionally, to respect cultural property rights, the symbols and patterns will be jointly reviewed by the garden management office and the design studio members to prevent the misuse of intangible cultural heritage elements.
3.5 Alternative Methods
In addition to the design ethnography methodology proposed in this study, there are other alternative methodologies or methods, such as action research or pure digital ethnography, etc. Each of these methods has its own value. However, compared with DE, either the research cycle is long, or the cultural dimension is ignored, or the co-creation dimension is neglected. Therefore, they are only listed in a table (Table 4) as supplementary research paths for future studies. 
	Method
	Advantages
	Limitation

	Online survey + statistical modeling
	Large sample size; robust quantitative comparisons
	Difficulty capturing deep cultural meanings

	Laboratory usability testing
	Controlled variables; high precision
	Decontextualized; neglects cultural dimensions

	Action Research
	Continuous intervention; immediate feedback
	Long research cycle

	Digital ethnography
	Low cost; cross-regional scope
	Lacks tactile and material dimensions


Table 4 Alternative methods and their advantages and limitation


4.Discussion and Analysis
4.1 Methodological adequacy
This study centres on the core question: How can the cultural genes of Jiangnan gardens be symbolically translated in wearable jewellery media? It constructs a mixed research method led by design ethnography (DE), combining qualitative and quantitative approaches. The research not only focuses on the moment when symbols are ‘produced‘, but also on their re-interpretation during wearing and social display. DE enables researchers to track across multiple fields, including designer studios, wearers' daily environments, and online re-contextualized communities, which is difficult to achieve through traditional ethnography or laboratory usability tests. Moreover, DE's multimodal records and cultural probes can preserve detailed sensory fragments during periods when researchers are absent (Gaver et al., 1999; 2024). Additionally, collaborative workshops materialize the symbol translation process, providing real interaction data, while the differential semantic scale (Hassenzahl, 2004) quantifies subjective experiences. This multi-perspective and multi-field approach is precisely what is necessary to understand the mechanism of symbol translation and the generation of experiences. Furthermore, the triangulation of multi-source data not only covers the longitudinal process from symbol sources to form translation and then to experience feedback, but also achieves cross-validation among different subjects, including designers, users, and professional scholars, directly addressing the core research question of this study.
4.2 Synthesis of potential findings
4.2.1 The dynamic translation mechanism of cultural symbols
This study adopts a semiotic perspective and uses the theory of cultural genes to explore how the symbols of Jiangnan gardens are dynamically translated through jewellery media. Garden imagery such as architectural structures, spatial narratives, and landscape carriers are regarded as typical ‘gene fragments’ of Jiangnan culture (LU Sm, 2020). Through the extraction of cultural gene complexes (YanhongHuo, LeiCao, and DongdongYang, 2017), a new design language is formed in jewellery design through the deconstruction and recombination of semiotics (Eco, 1976). According to the classification of Peirce and Morris on types and functions of symbols, a systematic framework of Jiangnan garden imagery can be constructed. The study speculates that different types of symbols have obvious priority and functional differences in the translation process. Pictorial symbols are the easiest to be recognized and accepted, while symbolic symbols require more cultural background to be laid (Chandler, 2022). Moreover, symbols have different acceptance degrees among different user groups (Posner, 1987).
4.2.2 Wearable jewelry as an interface for cultural identity construction
[bookmark: OLE_LINK88]This study focuses on the function of jewellery as a cultural medium in constructing identity interfaces. With the aid of the theory of embodied cognition (Wilson, 2002), it conducts a more in-depth analysis of the ways in which the cultural identity of Jiangnan gardens is activated during the process of users' wearing. Specifically, the interaction between perception and memory in the act of wearing enables a high-level integration of the cultural genes of Jiangnan gardens with the users' bodily experiences, facilitating the individual users' identification with themselves and the culture, and subsequently providing feedback for the iterative updates of the jewellery prototype. Moreover, considering the cultural background differences between local users and foreign users, the former are more inclined to evoke individual memories and hometown sentiments through jewellery (Bourdieu and Bourdieu, 2002), while the latter tend to explore unfamiliar cultures and construct the subtle interaction between the self and the other with jewellery as the medium (Grossberg, 2011)(Hall, 1992).
4.3 Interpretive frameworks
Based on the research background of the current predicament of the dynamic inheritance of cultural genes, how the cultural genes of Jiangnan gardens can be symbolically reconstructed and experientially generated through wearable jewellery design has become an important topic of this study. The three-layer translation model of "cultural genes - design symbol encoding - user experience" constructed in this study attempts to explain the translation path and mechanism of the topic from a theoretical dimension. Moreover, this model integrates the theories of cultural genes, material culture, semiotics, and embodied cognition, providing a structural explanatory framework for the cross-media transmission of traditional symbols and responding to the problems of theoretical and methodological deficiencies and symbol understanding gaps raised in the literature review.
Figure 1 shows the workflow and characteristics of the three-layer translation model of "cultural genes - design symbol encoding - user experience". The first layer is the cultural gene layer, emphasizing the focus on the "source code" of Jiangnan garden culture, specifically including garden imagery, spatial structure, and cultural prototypes. These symbols have the characteristics of high-frequency occurrence and context dependence on collective memory (Otsuji and Pennycook, 2021).
The second layer is the design symbol encoding layer, based on Peirce's tripartite classification of icon, index, and symbol, focusing on how designers or artisans form the formal encoding and meaning embedding of the above cultural genes. This layer emphasizes the reconfiguration of cultural imagery in material media and also involves the practical strategies and sustainability of traditional symbols in new materials and digital craftsmanship (Shin and and Westland, 2017)(Sun and Liu, 2022).
The third layer is the user experience layer, exploring how users generate embodied cognition and cultural identification of Jiangnan garden symbols through wearing behaviour and sensory participation. By introducing the theory of embodied cognition, users can establish a somatic connection with cultural gene symbols and trigger their cultural memories or exploration desires in the wearing context, forming a dynamic process from the translation of cultural symbols into jewellery to the wearing behaviour. This layer also reveals the cognitive differences among user groups, with local users being more capable of evoking memories of their hometown through wearing, while foreign users build emotional bridges between themselves and others through cultural try-on (Woodward and Fisher, 2014).
[image: A diagram of a process
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Figure 1 Three-layer Translation Model of ‘Cultural Genes - Design Symbol Encoding - User Experience’
This three-layer translation model not only provides a hypothetical theoretical framework for exploring research topics, but also offers a systematic explanation for the application of culture, design and experience in design ethnography, clarifying the implementation direction of the methodology: field residence and interviews, cultural probes, SDS scales and symbolic prototypes, coding selection and usage feedback, and subjective experience transformation are all correspondingly matched.
[bookmark: OLE_LINK1]4.4 Critical appraisal of the research design 
4.4.1 Strengths
The strength of this research lies in the organic integration of theoretical framework and methodology, and through an integrative analysis, it covers the complete value chain of culture and design experience. By constructing a three-layer translation model of ‘cultural genes - design symbol encoding - user experience‘, the research takes design ethnography as the main axis and combines qualitative and quantitative methods such as semi-structured interviews, cultural probes, and differential semantic scales. This not only enhances the sense of presence in the research but also deepens the understanding of the dynamic generation mechanism of symbols. The method design breaks through the drawbacks of traditional symbols being limited to patternization or meaning generalization in previous studies, and shifts the focus to the flow of symbol meanings and their reconstruction in practical contexts (Tenner, 2015)(Meroni, Fassi and Simeone, 2013).
Furthermore, the research introduces embodied cognition theory (Wilson, 2002), expanding the theoretical dimension of user experience. It explains that cultural identity does not stem from abstract meanings but is built upon bodily perception, memory, and situational resonance. Consistent with Pink's (Pink, 2015) proposed sensory ethnography, this research suggests the use of video recording, olfactory cards, and other means to enrich the collection of multimodal data, making the experience data not only limited to linguistic expressions but also including other forms of behavioral evidence. Additionally, to lay the groundwork for subsequent design practices, the methodology section also mentions the embedding of collaborative workshops in design, making participants not only the objects of study but also co-constructors of the research, strengthening the closed loop of theory, practice, and feedback.
4.4.2 Limitations
Although the current theory is well-supported and the methodological structure is complete, this study still has limitations, mainly in three aspects: sample composition, data interpretation perspective, and measurement dimensions. The samples were sourced from three platforms: local workshops, design schools, and social media. These platforms naturally attract individuals with high cultural identification and technical support, which may lead to a bias towards highly culturally sensitive groups in the research results. In contrast, Skov (2008) argues that fashion research is often confined to the elite or specific cultural groups and should pay more attention to marginalized groups and cross-class consumers to avoid limiting the interpretation path. Additionally, although the study employed maximum difference sampling and saturation testing (Guest, Bunce and Johnson, 2006; Guest, Namey and Chen, 2020b), the coverage of the samples still needs to be verified in future research.
Secondly, the interpretation of field notes and cultural probes overly relies on the researcher's re-interpretation of images, sounds, and smells, which raises the issue of who holds the right to interpret. Especially for the understanding of symbolic signs and abstract semantics, without cultural validation, they may be misinterpreted (Hall, 1992). Although this study introduced expert verification and collaborative mechanisms, it still cannot completely avoid the guidance and suppression of theory on data.
In terms of quantitative research, this study adopted a differential semantic scale for quantitative analysis, which can quickly obtain the differences in users' feelings before and after wearing. However, compared with the research that combines physiological signal analysis tools with design under the advancement of emotion computing technology (Zhang et al., 2024), this study lacks a high-precision quantitative approach. The intelligent emotion recognition using multimodal physiological signals (Zhang et al., 2024) can provide an expanded method for the future deepening of this study.
4.5 Implications and new questions
This study, in uncovering the process through which cultural symbols generate user experiences via design encoding, offers multiple implications for culture-oriented design practices. The study has the following limitations: The mere continuation of the ‘form‘ of traditional cultural symbols fails to stimulate recognition; it is necessary to re-embed the meaning within materials, craftsmanship, and usage behaviours. It is imperative to explore the encoding mechanisms of non-visual cues such as smell and temperature in multi-sensory data and their alignment with cognitive systems; to discriminate the boundaries between openness and sensitivity of traditional symbols in cross-cultural dissemination; and to evaluate the impact of AI and parametric design on the narrative rights of traditional craftsmanship. 


5.conclusion
This study centres on the core issue of how the cultural genes of Jiangnan gardens can be symbolically translated and generate user experiences through wearable jewellery. It establishes a three-layer translation model comprising ‘cultural genes - design symbol encoding - user experience’ and employs design ethnography as the primary methodological framework. By integrating multiple approaches, including field observation, semi-structured interviews, cultural probes, and quantitative experience measurement, the study systematically explores theoretical construction, practical pathways, and user perception. The findings reveal that the translation of traditional culture cannot rely solely on the reproduction of patterns or forms; effective cultural communication depends on ‘embodied cognition’. Thus, the activation of cultural genes represents a dynamic process of meaning reproduction.
Moreover, the study hypothesizes that different user groups exhibit significant variations in their acceptance of traditional cultural symbols. Local users tend to establish emotional connections through ‘cultural memories’, whereas foreign users are more likely to use jewellery as a medium for cultural experimentation. This phenomenon underscores the necessity of designing diverse pathways for cultural and creative products, considering social contexts and cultural backgrounds. 
In conclusion, the theoretical framework and methodological approach of this study provide a replicable and scalable paradigm for cultural wearable design and offer an empirical foundation for revitalizing intangible cultural heritage, promoting regional cultural dissemination, and facilitating cross-cultural design exchanges. Future research could further incorporate physiological signal measurements, expand sample diversity, and explore novel co-creation relationships between AI and design symbols. 
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