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1. Introduction
Artefacts shape the "relationship between man and the world," and consumerism disregards the relationship between man and things. In a world where the pursuit of material desires and new things often seems unending, static items can no longer suffice. The multi-module design introduces dynamic elements into clothing, fundamentally changing the static nature of traditional clothing by challenging the traditional wearability of clothing, questioning the uniqueness of clothing function and aesthetics, and focusing on the potential of personal physical interaction between the wearer and the clothing as a device for assembling a play experience, interior decoration or a symbol of element combination. To deconstruct the commonly accepted understanding and usefulness of clothes.
Clothing became not only a practical necessity or aesthetic expression, but also a medium for interaction, communication and play. On the one hand, it can change various styles to meet the user's constantly updated self-expression, so as to reduce waste as much as possible; On the other hand, in the process of module combination, the interaction between people and things and the emotional durability are increasingly important in the field of sustainable fashion development. 
Therefore, the primary aim of this study is to delve into the multifaceted world of multi-module fashion design, with emotional design as the core theoretical framework. It focuses on exploring potential ways to enhance and nurture the relationship between the wearer and the clothing, by considering the complexity of the module combination pathway and the materials used for connections. This research hopes to extend the emotional durability between people and things, thereby contributing to the goals of sustainable fashion development.
Similarly, concepts such as concrete cognition, phenomenology, and semiotics are referenced in this study to provide theoretical basis and design principles for the complex dynamics between users and multi-module clothing design. It explains how physical interaction, personal experience and symbolic symbolism during assembly significantly shape the relationship between the user and the garment. 
In my actual work, I collected and analyzed text data from relevant fashion websites by means of emotional collage and visual diary. I plan to create emotional maps by conducting flash MOBS with commercial behaviors and interactive art installation games in the way of original design, and introduce interactive technology of virtual dressing change to compare users' experience. In conclusion, this paper will examine whether the game-like assembly process in multi-module clothing can enhance the emotional persistence of people to things through the synergy of theory and practice.
2. What kind of objects do you develop emotional durability for?
2.1 The "language" game in multi-module design
Modularity involves dividing a complex system into independent structures, interconnected units or modules. A module is a unit whose structural elements are powerfully connected among themselves and relatively weakly connected to elements in other units (McClelland and Rumelhart, 1986; Baldwin and Clark, 2000). This understanding lays the foundation for the independence and integration of each system module.

In the 1960s, Christopher Alexander (1964) and Herbert Simon (1969) developed early theories on designing complex systems. Simon's Watchmaker Allegory metaphorically illustrates how modular design prevents system-wide failures upon interruptions. Alexander's interconnected lamp metaphor depicts the achievement of the ideal design state (all lights off) more swiftly through a modular system (groups of lights influencing each other). These theories highlight that deconstructing large designs into independent, manageable modules can convert overwhelming design tasks into feasible ones (Simon, 1969; Alexander, 1964; Baldwin and Clark, 2000).

If we compare a complex system to a childhood puzzle, the goal becomes how to connect each uniquely patterned and shaped unit (with its internal structure and abstract complexity) together. In this design system, puzzles with unique patterns and shapes hold their specific identities and connections. We often group complex puzzles according to colors or intuitively related patterns, effectively inducting interwoven elements and circumventing the limitations and complexity of starting from a single local detail. However, in detail, each unit is weakly linked to the rest of the puzzle, only through the "zigzag shape at the edge."

Each module (puzzle) must create a specific interface that allows it to connect with other modules. This standard reflects the homogeneity in modular design. If we assume that each individual unit (puzzle) within the system (puzzle) becomes a seemingly meaningless "existence," for example, the concept of red or square (Parsons, 2015), we cannot envision red or square alone. The mind does not conjure either a square with a transparent red frame or red as a shape, planar or three-dimensional. This leads philosophers to place attributes in a unique box in the ontological theater, acknowledging their dependence on other participants.

Much like in drama, where characters derive meaning from their interactions with other people and contexts, properties can only gain relevance if they are related to other entities. They are not solitary performers but an integral part of a more complex ballet. Therefore, the units in modular design need to depend on the existence of the system. The question arises – are the modules within this system constant? Here, the dancer (module) is not only able to perform in a specific stage (system). Even though the complete movements performed by the dancer are interlinked, some movements can be replaced or some positions changed without disrupting the entire performance system. This introduces flexibility and dynamism.

In essence, modularity represents the ability to change, add, or remove modules without breaking the entire system. It also signifies the ability to modify individual modules independently of other modules and reconfigure them to meet changing needs, thus presenting a dynamic concept. This concept is characterized by an adaptive-centered design approach where these modules can be assembled in different ways to produce varying forms and adapt to an array of functions (Koo et.al, 2014; Chen and Lapolla, 2021).

Applying this concept to clothing, we can physically replace local accessories such as cuffs and necklines that are prone to dirt and wear. Turning our focus to the method of linking various structural clothing pieces, akin to different paths or performance props used during a performance, alters the audience's perception. By changing the audience's role from passive to active user, we question whether the user's experience during module assembly, that is, the interaction between people and things, becomes more impactful than direct usage.

Chapman (2012) asserts that in order to create a realm of deeply interactive objects and experiences with emotional permanence, we introduce new-age products that age gracefully and exhibit resilience over time. These aren't merely practical objects, but they evolve into indispensable "companions" on our life journey, serving as tangible repositories of our memories. He notes, "We are consumers of meaning and not matter"… "in a sense – provide us with existential mirrors, allowing us to view and experience our dreams and desires in real time. "(Chapman, 2012, p.36). We cannot curb our desires from growing; a stationary product ends up sitting silently in a corner of space. Silverstone and Hirsch (1992, p.4) suggest consumption is a 'transformative and transcendent process of the appropriation and conversion of meaning.' Therefore, we may believe that the flexibility and evolution of multi-module design can create a stronger connection between people and things during the process of "appropriation and transformation (Chapman, 2012).

Considering language theory, Harris (1990) discussed that the value or meaning of chess pieces (especially horses) in chess is not inherent in the pieces themselves, but represents the role and function of the game. In the linguistic analysis of Saussure and Wittgenstein, the meaning of words is not associated with the concept of external objects, and individual words or statements need to acquire meaning in the use and relations of linguistic systems. Derrida claims that 'nothing that is itself by virtue of its being' (Silverman,1989,p85). Therefore, any individual (word or thing) has no inherent identity and absolute realistic meaning but needs to be judged from the role of the larger system or environment. If we envision each modular garment as a "word" and the process of assembling a costume as forming a "sentence," like words in a language game, each garment module has no fixed meaning (or style). Instead, it gains meaning through its use and combination with other parts. When users choose and arrange clothing modules, they not only showcase personal preferences but also deeply explore the symbolic language and combination style of each module. This process becomes a medium for users to express themselves, reflecting the theoretical perspective of symbolic interactionism, a sociological perspective that emphasizes how people interact with each other using symbols (clothing).

Applying multi-module design to the clothing field as a whole, Chapman (2012, p.48) notes that "products must mutually evolve alongside users." Its physical properties can be replaced by parts to prolong the product life. Sartre states: 'To have seen through and therefore know is to deﬂower the entity (Sartre, 1969).' Consumption's so-called novelty of offering users "evolving objects and experiences" challenges the traditional linear consumption process (buy, use, discard), thereby resisting as much as possible the consumer's short-term stiflation of them. Here, we explore the "mirror stage" theory developed by French psychoanalyst Jacques Lacan. The act of purchasing a new item or experience can be viewed as a means to symbolically distance oneself from the past and strive for a better, more perfect version of oneself. As users, we are definitely not static. On one hand, we try to find another kind of resonance between people and objects to maintain a sense of freshness from the emotional level. The interaction process in multi-module design is undoubtedly a path to increase experience and feeling. On the other hand, multi-module design offers users semi-personalized choices (Schroeder, et.al,2018). In the context of clothing, 'the words do not belong to us' (Chapman, 2012, p.51). Objects often act as more powerful and adaptable tools of self-expression than language (Cardoso, et.al,2010), embodying unique personal meaning and evolving with cultural context.
2.2 Can you immerse yourself in the interactive experience of the game between people and clothes?
As we move further into the technological era, community life is dispersed amongst a multitude of relations. We are no longer directly connected to each other but through material wealth, brand identifiers, and object experiences (Chapman, 2012). This transition from interpersonal to object-oriented relationships prompts contemplation on how it influences the structure of our social interactions. The issue of attachment between users and objects gives future direction to designers. According to Chapman (2012), "the enhancement of empathy between individuals and objects can significantly extend periods of initial enchantment in meaningful and emotionally profound manners." So, how do we establish connections between humans and objects?

Efficient production methods mirror our seemingly unconscious roles as button pushers and switch operators. But, could such interaction quickly become dull and uninteresting for the audience? In terms of clothing, "relationships with clothes are not static and they evolve and change over time" (Burcikova, 2019, p. 231). Stationary clothing styles hardly satisfy human needs, and while we are not advocating for "automatic" clothing, the experience of multi-module design during wear is indeed designable, or the so-called "experience design". As Beck, Johnson and Schofield (2003) state, Industrial Design, Product Design, and Interaction Design focus on how designed objects or "stuff" can generate and mold experiences. Experience design enhances traditional design principles by adopting a more comprehensive approach to a product's lifecycle. It aims not just to create attractive or functional objects but to craft personalized user experiences (Chapman, 2012). For instance, Apple's design philosophy extends beyond creating visually attractive devices to encompass the entire customer journey, from intuitive user interfaces and stylish packaging to responsive customer service and even the ambiance of retail stores. Strangely enough, a series of symbols exclusive to Apple's system has attracted a host of imitators, instead of being drowned in the market's ubiquity, forming a distinctive differentiated design language. Therefore, our focus shifts from the style and functionality of modular design to the interactive experience of users in the linking process, i.e., the assembly process of modules (clothing pieces).

Can the mechanical operation of assembling "clothing pieces" into "clothing" pique your interest? But what if dressing were considered a gaming process? Ensslin (2014) studied literary games, a unique fusion of the interesting and written aspects of digital creation, a method for analyzing playable digital books and readable digital games. This reflects Jim Andrews' 2007 prediction that future digital media creativity will increasingly combine language and other arts with gaming technology. It focuses on the mixed subgroup of creative media with readership and entertainment features. As we increasingly rely on the sensory effects brought about by technology, in my opinion, technology is merely a medium for presentation. The core of the game involves considering the narrative nature of the user's experience during the process. While the 5D roller coaster incorporates multi-sensory technologies to enhance the rider's experience, the crux of audience engagement lies in the narrative and thematic continuity. Without these, all the visual and tactile stimuli risk becoming empty spectacles devoid of meaningful context.

We further divide humans into mind and body, corresponding to thinking and perception. These two entities do not exist independently; on the contrary, I support the interdependence between them in aesthetic experience as proposed by pragmatic aesthetics (Petersen et al., 2004). For example, eMote is a new type of remote control that uses sensor technology to enhance interaction with music and other media, enabling users to use their body gestures and past experiences. It allows users to control music through gestures such as tilting or shaking, creating a more immersive sensory experience (ibid). This reflects the aesthetic approach of pragmatism, where traditional music listening mode turns from "button pressing" to "interactive music playing". The sense of participation in the game (Norman, 2004) promotes a more profound dialogue between the mind and body, leading to a state of flow (Csikszentmihalyi, 1990). In this state, a person is fully focused on an activity, exhibiting a vibrant sense of concentration, complete involvement, and satisfaction, thereby promoting mutual interaction, or aesthetic interaction. Its characteristics are dynamism and participation, conducive to stimulating users' imagination to participate in the interaction in different ways (Petersen et al., 2004).

Just like interactive art installations, the audience can use various controls to manipulate light and sound. The aesthetic value of this work is neither fixed nor inherent in the installation itself; instead, it is constantly created and changed by the audience's behavior. Now, let's shift our focus to "clothing". Our inherent conception believes it must be aesthetic and practical, but I see aesthetics not only as the key to enhancing attractiveness but also as an important component in the overall clothing linkage mechanism. Aesthetics cannot be set aside as an "added value" (Petersen et al., 2004, p. 271). As Djajadiningrat et al. (2000) explicitly argue, "Don't think beauty in appearance, think beauty in interaction" (ibid, p. 132).

If we broaden the single wearability of clothing, further enhance its interactivity and playability, would that add more fun and emotional resonance? After all, "positive emotions broaden people's thought-action repertoires...like 'creates the urge to play' (Norman, 2004, p. 103-104)." If we consider the assembly process in modular clothing, where users directly participate in linking the structure of each clothing piece, and compare the assembly methods of different materials, styles, and paths to game experience, assuming this viewpoint can effectively enhance the emotional durability of clothing, there would certainly be skeptics asking, "Isn't such clothing too troublesome and time-consuming to wear?"
I strongly agree with the contradiction faced in the context of fast-paced living. As Norman (2004, p. 103) stated, "but one had to pursue contradiction to the limit to find a solution." When we transform the functional attribute proportions of clothing, in addition to wearability and decorativeness, multi-module design introduces interactivity, playability, and even social attributes. This notion is reminiscent of Starck's rumored words: “My juicer is not meant to squeeze lemons; it is meant to start conversations” (Norman, 2004, p. 114). Thus, clothing transitions from a silent social business card to a tangible social potential with gradually increasing visibility.

Ludicity, derived from the Latin “ludere” meaning “to play,” is a catch-all term for playfulness and game-ness, whereby games are understood to be a subform of play (Ensslin, 2014, p. 244). By turning the act of dressing into an engaging game-like activity, users can be encouraged to engage in creative exploration and experience joy in their daily lives.

Détournement, a principle from the Situationist movement, signifies the inventive reapplication of commodities, blending appropriation and subversion. It advocates the revival of objects into dynamic, playful engagement, enabling a profound connection between beings and their possessions (Vaneigem, 1967). In multi-module design, the innovative use of components is similar to Détournement but presented in a more structured way. The interchangeable characteristics of the modules can be reconfigured to suit different styles and environments, akin to how Détournement reinserts things into play. Similarly, Détournement is related to emotional durability; both emphasize that commodities are not just items for consumption. Through the subversion or recombination process, objects are perceived as entities with which users can form meaningful, lasting relationships, thereby fostering emotional attachment and extending the objects' lifespans.

Based on deconstructionism, I analyze and question “What is clothing?” and dissect the traditional concept of clothing meant to be worn. I open up the meanings of interactive games or furniture installations, rejecting the view that clothing has a single, fixed purpose (i.e., to be worn). Instead, I propose that it can be viewed as a multifaceted structure with various possible uses and meanings. This reflects the post-structuralist perspective, which holds that meaning is not fixed but constructed through discourse and interaction.
2.3 Norman maps the emotional links between people and things

As designers, we aim to establish long-term emotional bonds between users and objects, encouraging the enduring use and preservation of these objects – in other words, emotional durability. The theories of interactive aesthetics, game experience, and Détournement are employed in a modular design framework, and specific design methodologies draw from Norman's seven design principles: Discoverability, Feedback, Conceptual Model, Affordances, Signifiers, Mappings, and Constraints (Norman, 2013).

In the context of clothing design, Discoverability can be enhanced by integrating hidden or discoverable features and design details. For example, elements between clothing pieces can be folded or pulled apart, offering users the pleasure of discovery and combination. Feedback can be increased by linking material to auditory or tactile feedback, such as the satisfying "click" sound made when a module connects correctly, symbolising proper installation. For the Conceptual Model, the clothing could come with visual instructions or narrative elements, portraying the assembly process as a game and encouraging users to try different combinations. The process might also come with a challenge or set of goals, such as "create an outfit that includes at least one of each type of module."

Affordances mean users can identify and understand the assembly process, as well as visually perceive the effect of different linking methods and their operational difficulty. Signifiers could take the form of matching symbols, colours, or patterns on the modules, encouraging users to create pleasing combinations and possibly turning the process into a pattern-matching game or colour coordination challenge. With Mappings, the direction and position of attachments can reflect the functionality of modules. For instance, vertical buttons or zippers might be used for sleeves, while horizontal ones might be suitable for pockets. To prevent misuse and guide users in the "game", Constraints can be implemented so that certain modules can only be fitted in specific locations. This aligns with the jigsaw puzzle principle, where a sleeve module can't be fitted onto a trouser leg, or a front module can't connect to the back of the garment.

Norman (2013, p.50) proposes a useful model of human cognition and emotion that considers three levels of processing: visceral, behavioural, and reflective. Drawing analogies from these to clothing, at the visceral level, users are attracted to colours, textures, or particular combinations. Their inner reactions emerge from the garment's appearance and feel. At the behavioural level, multi-modular clothing designs can transform into different styles and models through various linking methods, allowing users to directly participate in the experience and assembly of the garment with easily recognisable cues. The reflective level encompasses the emotions generated when users interact with their clothing, such as the surprise and satisfaction from the assembly process, fostering a desire to recommend or share their experience with friends.

Rooted in phenomenology and drawing from the principles of embodied cognition, particularly the lived experience of embodiment as outlined by Merleau-Ponty, we acknowledge that our cognition process is deeply embedded in our bodily interactions with our environment. By inviting wearers to actively participate in the assembly of their clothing, personal embodied interaction between the wearers and their clothes can deepen their understanding and connection to their garments.

Therefore, emotional design will be used as the theoretical framework and design principle to prevent unnecessary outdating. According to Chapman (2012), products must develop in harmony with their users, preserving their worth by gradually uncovering their authentic charm as time progresses. By leveraging the interactive capability of multi-modular clothing design that allows users to replace and disassemble parts, and by guiding the design process with gamified experiences, interactive aesthetics, and Détournement, the study will explore how the interactive, game-like assembly process and derived symbolic meanings of multi-modular clothing can enhance the emotional durability of the garments. Moreover, it will investigate the cultivation of a more involved, emotionally invested, and personalised relationship between wearers and their clothes.

The research will be divided into two aspects. On one hand, the complexity of the connection paths, the different types of connectors, and the final form of the clothing will be analysed to gauge the level of freedom and interactivity they offer to the user. On the other hand, the symbolic language of modular clothing will be examined to see how it acts as a signifier or symbol, communicating certain meanings to the wearer and others, and facilitating self-expression.
2.4 Focusing on the dialogue between users and their clothing, broadening the boundaries of clothing,
Startups and high-end fashion brands are increasingly integrating multifunctional designs into their product lines. An Italian startup named ACBC offers 'zip shoes' that promote mix-and-match customization, whereas House of Sunny sells sweaters with detachable sleeves. In a similar vein, the H&M brand COS has introduced a multi-functional collection that boasts adjustable clothing and convertible accessories. In 2021, Canada Goose and designer Angel Chen unveiled a capsule collection featuring adaptable parkas. Additionally, H&M's collaboration with the soccer player Héctor Bellerín included modular zip-off trousers that can transform into shorts (Vaid, 2021). Modular fashion, characterized by adaptable clothing design, is making steady inroads into mainstream fashion. Brands such as FlaviaLaRocca, Konundrum, Ellylla, Gauvain, and Buhndi are championing this approach. This fashion style has transcended its initial novelty phase and is carving a niche for itself, bringing together stylish practicality and sustainability. Trend forecaster WGSN suggests that this trend allows for the refreshing and updating of items across various seasons and situations. In the future, this trend could potentially permeate all sectors of fashion, curbing production without stifling creativity, and satiating the consumer's desire for novelty without the need for fast fashion (Street, 2023).
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Figure: Emotional durability theory mind map
Although more and more designers are trying their hand at modular design to meet the objectives of sustainable fashion, the focus appears to be predominantly on variety in form, with a significant lack of research on the relationship between the linking process in modular fashion design and user interaction. In this context, I propose the following four viewpoints:

Self-discovery through clothing: The process of selecting and adjusting modular clothing represents a personal journey of self-discovery and expression. This self-exploration constitutes a facet of user preferences, showcasing how personal experiences and the desire for self-expression shape the user's mode of interaction with their clothing.

Dynamic requirements and adaptability: The modular features of these clothing items offer the flexibility needed to cater to users' dynamic and evolving requirements. The modular design allows users to freely adjust their clothing to adapt to changing circumstances, enhancing the clothing's utilitarian appeal and long-term utility.

Interactivity of wearing modular combination clothing as a game: This introduces an emotional layer to the interaction between users and their modular clothing. The process of linking, unlinking, and relinking modules transforms into an engaging and emotionally rich game, addressing the aspect of emotional bonding in the research question.

Beyond conventional clothing: The possibility of using modular clothing in broader living scenarios, such as furniture or decor, demonstrates the aesthetic versatility of these clothing items and challenges the traditional boundaries of clothing use. This indicates that the balance between aesthetics and functionality goes beyond the scope of personal clothing use, opening up potential new dimensions.

In conclusion, the dynamic nature of modular fashion design largely depends on the method of linking. Existing strategies range from traditional fastening systems such as buttons, zippers, and hooks to more innovative mechanisms like magnetic or biomimetic connections. This concept borrows from principles of interaction design. While these are primarily used in digital and product design environments, we aim to study how they can be applied to a modular clothing assembly environment. We will also draw upon gamification theories and research to understand how to enhance user engagement through game-like experiences, breaking away from the traditional notion of clothing as merely 'something to be worn'. A key focus will be the 'dialogue' between users and their clothing - where 'dialogue' refers to the process of assembling or transforming modular clothing. We aim to explore new methods of connecting fabric beyond standard techniques, potentially leading to unique clothing designs and a diversified tactile experience. While some research has explored participation through fashion personalization and customization, the role of participation through the assembly process itself has been less investigated. These mechanisms are not fully explored in the current literature and are often only mentioned as functional necessities and aesthetic considerations, not as potential attractions and emotionally resonant aspects of clothing assembly. This study aims to bridge this knowledge gap with a critical investigation into how linking methods influence user engagement during the assembly process and ultimately emotional attachment to the clothing, striving to challenge the original concept of clothing and extend its emotional durability.
3.  Some interesting ways to get emotional feedback
3.1. Summary of Ways in which People Establish Behavioral or Emotional "Connections" with Objects (Types of Mediums)

Indeed, the connection between humans and objects extends beyond direct interaction with devices like smartphones, reflecting in various aspects including architecture, furniture, society, culture, history, products, sculptures, and films.

Visual Connection: This can be seen in examples such as the stained glass windows of Bonn Cathedral, designed by Heinrich Kampendonk (a student of Thorne Puric) known for vibrant colors and cubist influences (TSGAOA, 2023), and in Islamic architecture where kaleidoscope patterns connect people with spiritual thoughts, eliciting awe and reverence (DOP, 2016).

Auditory Connection: The sound of London's Big Ben, produced by a unique alloy typically a mixture of copper and tin, evokes feelings of nostalgia and the passage of time.

Tactile Connection: The mid-century modern Eames lounge chair, praised for its comfortable leather upholstery and molded plywood, arouses warmth and sophistication (Portale, 2021), fostering a connection with the object, enhancing the user's experience beyond functionality.

Narrative Connection: The Vietnam Veterans Memorial in Washington, D.C., uses architecture to tell stories of loss and remembrance (Corbin, 2009). Its reflective black granite surface allows visitors to see themselves, connecting the past and present, and increasing the monument's narrative power.

Interactivity: The Guggenheim Museum in Bilbao, designed by Frank Gehry, interacts with changing light through its titanium facade (Griffiths, 2022), allowing visitors to interact with the building and artworks in a dynamic way.

Symbolic Connection: The weathered green patina of the Statue of Liberty, caused by the oxidation of copper, has become a symbol of freedom and democracy (Frazier, 2016), connecting people with evolving ideals.

Personalization: IKEA furniture often requires customer assembly, using particleboard for flat packing and customer assembly. This choice of material promotes connection between the product and user as they actively participate in creating the finished piece.

Social Connection: Specific fabrics in traditional clothing can symbolize cultural identity and unity. For example, the use of tartan patterns in Scottish kilts (Johnson, n.d) connects wearers and observers to shared heritage and social history.

Functional Connection: The classic Swiss Army knife connects with users due to its compact design, containing many functional tools, and corrosion-resistant durability (HH, 2023), evoking feelings of reliability and preparedness.

Emotional Durability: In films, objects often carry immense emotional weight, enduring throughout the narrative. The wooden sled "Rosebud" in "Citizen Kane" symbolizes the protagonist's lost childhood (Bradshaw, 2015), while the top in "Inception" is vital for understanding the character's emotional journey (Briscuso, 2022).

In summary, these various modes of connection span across visual, auditory, tactile, narrative, interactive, symbolic, personal, social, functional, and emotional domains. They foster complex relationships between humans and objects, utilizing different materials and mediums to enhance understanding, evoke emotions, or symbolize underlying meanings. The diversity and multifaceted nature of these connections contribute to a rich tapestry of human experience and cultural expression.
3.2 Summarize the relationship between users, clothing linking methods (materials and paths) and symbolic semantics
	Stats
	Linked material
	Sensory experience
	Distribution position
	Potential population
	Symbolic language
	Use process
	Websites

	metal
	magnet
	Force, suction
	Collar, hood, cuffs
	People with limited hand movement due to arthritis or other causes
	Use attraction as an emotional link
	Magnetic connections make use of magnets embedded in fabric or attached to fasteners. This allows for quick adjustment and reconfiguration
	https://www.wired.com/2012/12/reinvent-clothing-with-magnets/

	
	zipper
	Tactile perception
	The closing function of sleeves, collars, skirts, shirts
	public
	Variable, pointing to different languages according to different styles of links
	A zipper, or slide fastener, is a mechanism used to close an opening, typically on clothing or bags. It features two strips of material with interlocking metal or plastic teeth, moved together or apart by a sliding component.
	https://www.lifehack.org/487431/7-zipper-tips-that-guarantee-your-project-satisfaction

	Polyester, nylon, polyamide
	hook and loop fasteners
	tearing
	Hood, cuffs, pockets
	Physically disabled, elderly and infirm
	Cheaper, bionic cases
	fabric strips with hooks and loops that, when pressed together, create a temporary fastening, releasing with a unique sound.
	https://en.wikipedia.org/wiki/Hook-and-loop_fastener

	Cotton, metal, plastic
	Perforated button
	Hole focusing
	Lining flap, cuffs,
	public
	Various materials
	A button, typically a small disc-shaped object with holes or a shank, is sewn onto garments, serving to fasten or secure it by threading through a corresponding loop or hole on the opposite side.
	https://www.britannica.com/topic/button-clothing-accessory

	TPU, Nylon
	3D printing
	plasticity
	Any part
	Future trend
	Innovation, fun, future, adventure
	3D printing can be employed to create rigid structures for decorating garments. However, softer materials, such as embroidery and lace, can also be developed through the utilization of polymers like thermoplastic polyurethane (TPU) and polyamide.
	https://www.businessoffashion.com/opinions/news-analysis/3d-printing-technology-disrupt-fashion-and-luxury-pascal-morand/

	Cotton, rubber band
	Elastic, drawstring
	adjustable
	Pant leg, hat rope,

Suspenders, waist
	Leisure sports enthusiast
	Sports, Leisure
	Additional elements such as string, combined with the design of an elastic sleeve at the waist, imbue the clothing with the comfort akin to sweatpants. This wear-style design enhances comfort while maintaining a fashionable appearance.
	https://www.businessoffashion.com/articles/retail/what-comes-after-sweatpants/

	banderole
	Perforated ribbon
	adjustable

Silky feel
	Headdress, cuff, side seam, fish bone
	Predominately female
	Beautiful, ballet, ethereal
	Side seam perforated with ribbon texture waist design, more combined with bows exist
	https://fashionista.com/2023/02/hair-bows-beauty-trend-fall-2023-runways

	Cotton,

Leather
	Thread sense
	adjustable

Metallic flash
	Neckline, side seam, body
	Become younger
	Advanced, Athletic
	A drawstring with dual metallic tips threads through the ruffled hem of a skirt, forming a Nightingale arc around the hip area of some jackets. In suits, the use of the drawstring offers both a glimpse and the ability to cinch, resulting in a subtly seductive collection that strategically radiates an allure of sensuality."
	https://www.vogue.com/fashion-shows/fall-2017-ready-to-wear/antonio-berardi

	Other
	Other niche
	Visual attraction
	Any part
	Minority group
	Minority, curiosity
	The connection mode is more complex, the path is many, and the decoration and structure are often combined
	/


Table1.The link path of products in a multi-module design brand is analyzed graphically（2023）
Fashion innovator Ian Stikeleather aspires to revolutionize our approach to clothing. The history of fasteners presents an interesting evolution: Buttons with buckles did not appear until the 1400s, zippers emerged in the late 1800s but were not widely adopted until the 1930s, and Velcro was patented in 1951, gaining fame through its association with the space race. Stikeleather hopes to contribute a new chapter to this history with his product line of magnetic closures, which he calls "Affectation" (Maly, 2012).

The emotional meaning of materials is derived from both innate and learned senses, shaped by cultural and aesthetic factors (Chen, 2012). In my work, I intend to understand the semantics of materials, seeking to subvert traditional material meanings in multi-module design, or enhance user self-expression and emotional connections in novel and engaging ways.

Building on theories of emotional design, I will explore how the assembly process of multi-module clothing can strengthen the emotional connection between humans and objects. For this exploration, I will combine flash sales with interactive exhibitions to present my practical work, which includes:
I.Emotion Boards and Visual Diaries:

By employing various materials, colors, environments, and connection paths, I aim to create symbolic emotion boards. These will include elements that connect clothing, such as buttons, drawstrings, zippers, elastic bands, belt buckles, metal rings, and metal tags. By using visual diaries, I intend to record the segmented structure and assembly paths of multi-module clothing. This allows for further creation of multiple versions of modular clothing styles. To understand user preferences concerning different connection methods, materials, colors, and assembly paths, semi-structured questionnaires will be utilized. Additionally, I will sketch and describe the design process in detail through visual diaries, outlining the zoned structure of multi-module clothing and drawing the assembly paths.

II.Categorizing Material Properties and Creating Emotional Maps:

Materials like metal, linear fabric, buttons, Velcro, buckles, and other creative linking methods will be categorized. Creating an emotional map can assist me in visualizing and better understanding users' emotional journeys when interacting with multi-module clothing design. The aim of the emotion map is to identify and illustrate moments when users experience positive, negative, or neutral emotions during interaction. For example, with "magnetic linking," I will:

A. Identify User Actions: List the steps taken by users in interacting with the clothing, from discovering how magnetic connections work to using them to adjust the clothing.

B. Understand the Emotional Journey: For each step, I'll consider the instinctive, behavioral, and reflective dimensions of emotional design according to Donald Norman's framework. Instinctive: These are immediate emotional reactions, like surprise or fascination when users first discover the magnetic connection; Behavioral: These are feelings experienced when interacting with clothing, such as satisfaction when successfully adjusting clothing with magnetic links; Reflective: This is the overall impression after the experience, possibly satisfaction with the convenience and flexibility of magnetic connections, possibly increasing their emotional attachment to the clothing.

C.  Create a chart or visual representation of the emotional journey, where the horizontal axis can represent the sequence of user actions or steps, and the vertical axis can represent the intensity of emotions, ranging from negative to positive.

D. Analyze the Map: Look for trends and patterns within the map. Are emotions consistently positive or negative during certain steps? Are there moments of surprise or delight or frustration?

E. Identify Opportunities: Use the emotional map to identify opportunities for improving design. If users frequently find a step confusing, for example, it may indicate a need for clearer instructions. If there is a step that makes users happy, it may be worth emphasizing or expanding. By comparing emotional maps and associating them with relevant user interactions, the goal is to identify a set of best practices for linking methods in multi-module fashion design.
III. Participatory Puzzle Game as an Interactive Art Installation

A. Embodied Cognition: Utilizing embodied cognition theory, I will create an interactive art installation that doubles as a puzzle game. Participants will assemble their own clothing with various modules, each distinct in terms of material, connection methods, and embedded symbolic meaning. The physical process of assembly will allow participants to interact with the clothing and, in accordance with embodied cognition theory, deepen their understanding and connection to the garment.

B. Semiotics Participation: I will invite participants to the assembly process where engagement with the modules involves not only physical interaction but also the interpretation of symbols (semiotics). This will encourage them to consider the complexity of the connection pathways, types of connectors, and symbolic meaning embedded in the chosen modules.

C. Observation and Data Collection:

a) Phenomenology - User Diaries: Following phenomenological methods, participants will document their personal thoughts, feelings, and experiences throughout the assembly process, including their responses to the complexity of assembly, interactivity of connectors, and emotional reactions elicited by symbolic elements.

b) Ethnography - Video Recording: Ethnographic methods capturing the assembly process can offer valuable insights into how participants interact with the modules, the personalization of the final clothing form, and the level of engagement.

c) Grounded Theory - Post-Interaction Interviews/Surveys: Through interviews applying grounded theory, I will focus on participants’ interpretations of the symbolic meanings in their clothing, emotional attachment, and perceived engagement and personalization during the assembly process. The aim is to identify common themes and patterns in participants' responses.

d) Biometrics - Physiological Measurement: Using tools like heart rate monitors and GSR sensors, I will measure participants’ emotional reactions during the assembly process. These can objectively assess emotional investment, excitement, or stress levels.

D. Data Analysis and Representation - Thematic Analysis: Lastly, I will conduct thematic analysis on the collected data, identifying patterns in the emotional connections participants establish with the clothing, their engagement during assembly, and their interpretation of symbolic meanings within the assembled clothing. This analysis will provide rich, detailed insights into the relationship users establish with modular clothing.

IV. Commercial Flash Fashion Event

A. Design and Production Phase: First, I will design and manufacture various modular clothing pieces and combination forms, including different types of connection methods and materials. This will enable me to track consumer preferences and understand their interactions with the modular system. I will highlight the unique attributes and symbolic language of each design.

B. Flash Event Launch: The flash event kicks off. It will be crucial to explain the concept to participants, emphasizing interaction with the clothing. I will inform them that their feedback and experiences are highly valuable for the research process.

C. Observation and Sales Data Collection (Affordance): In the early days of the flash event, I will observe how customers interact with my designs, especially the multi-modular clothing that requires assembly. This will involve monitoring the modules they are drawn to, the combinations they create, the challenges they encounter, etc. Sales data from this period will quantitatively inform consumer preferences.

D. Emotional Reaction Tracking (Norman's Emotional Design Theory): During the event, I will use wearable devices (e.g., wristbands with heart rate monitors) to track participants' emotional reactions as they interact with my clothing. This can be an optional part of the event, and I will explain to participants that I am conducting research to improve garment design.

E. Focus Group Discussions (Embodied Cognition): After participants have assembled their clothing, I will conduct brief surveys or interviews, asking about their experiences, which clothing modules appealed to them, and their feelings during the assembly process. This will help me collect qualitative data on how their physical behaviors (clothing assembly) influence their thoughts and feelings about the design, and understand the aspects of embodied cognition - how their physical interaction with the clothing affects their cognition and emotions.

F. Redesign (Double Diamond Design Process): Based on the collected data, I will analyze what worked and what didn't. I will identify problems and opportunities (first diamond: diverge to explore the problem space, then converge to define the problem) and then conceive improvements or new designs (second diamond: diverge to explore the solution space, then converge to provide solutions).

G. Retest (User-Centered Design): I will implement my redesigns or new designs and retest them in a second flash event. This iterative process will help me refine my designs based on user feedback and observed behaviors.

In my final practice demonstration, I will summarize the data and feedback collected during the flash events, including event photos, customer interactions, prototypes, and final designs. On one hand, the focus will be on measuring the commercial value and significance of the experience design and interactive gameplay in clothing; on the other hand, evaluating whether multi-modular clothing design can effectively enable users to express themselves and project their emotions.
V. AI, 3D Presentation, and Data Analysis
A. Virtual Reality (VR) and Augmented Reality (AR): Utilizing AR and VR technologies, virtual showrooms and fitting rooms are created where users can visualize and feel the appearance of modular clothing. This system requires manual touchscreen interaction to complete the clothing assembly process, simulating a virtual linking sensation of garment pieces. Users can change materials, styles, and make other customizations.

B. 3D Virtual Fashion Show: Tools such as 3D CLO are employed to create and demonstrate the assembly and disassembly process of 3D virtual models of clothing. Interactive elements are incorporated into videos, allowing viewers to choose assembly sequences or the types of modules to be used next, enhancing their immersive and engaging experience. This also simulates a game-like assembly process for modular clothing, enhancing understanding and appreciation of the concept.

a) User Behavior Tracking: VR and AR systems typically track user behavior, such as gaze direction, interaction points, time spent on specific operations, etc. This enables a deep understanding of the components or features users find most interesting, what they ignore, and where they might encounter difficulties.

b) View Counts and Engagement Metrics: This includes tracking the number of views, likes, shares, and comments of 3D virtual videos. Data is usually provided by platforms hosting the videos, such as YouTube or Vimeo.

c) Surveys and Feedback Forms: After experiencing virtual assembly and fitting, users are asked to complete surveys or provide feedback. This may include questions about how closely the virtual experience matched their expectations, satisfaction with the interface and controls, the accuracy of virtual clothing representation, their understanding of the assembly process, interest in the concept, attractiveness of the design aesthetics, and their overall experience with the video.

d)Heatmaps: With VR and AR, heatmaps can be generated to track locations where users observe and interact the most within the virtual environment. This offers a visual representation of user engagement and can identify areas of high and low interest.
C. Data Analysis:

a) Descriptive Analysis: Analyzing collected data to summarize occurrences during user interactions, such as the most frequently chosen linking elements, what linking paths were taken, the average time for assembly, etc.

b) Comparative Analysis: I will compare virtual experiences with physical experiences. For example, the time required to assemble clothing, difficulty levels, aesthetic satisfaction, etc., in both environments.

c)Predictive Analysis: AI can be used to predict future behaviors based on current and past user data. Machine learning algorithms can be employed to predict user preferences or recommend different styles, modules, or assembly methods.

In the exhibition, I will present 8-10 sets of clothing entities that can be combined in multiple ways, inviting participants to enjoy a combination game using clothing pieces as modules. By incorporating interactive segments in the 3D CLO virtual show video, I aim to elicit responses and present an emotional map centered on the theme of connection. I delve into the complex interplay between tangible elements (clothing and connection methods) and intangible phenomena (emotions, desires, and personal narratives).

Through the journey of interaction between people and objects, I explore how the ways and processes we connect with our clothing subtly yet significantly shape our emotional experiences. This approach shows that our garments are not merely about aesthetics or functionality but also about play and interactivity. Clothing becomes more than silent “commodities” in our closets; they become pathways for self-expression, canvases and “toys” that carry and convey our personal stories, preferences, and feelings. In creating interactive, modular clothing, we are encouraged to engage actively in a game-like experience. This enables us to construct our unique clothing identity, urging us to slow down and experience an additional layer of personal engagement. This deepens the emotional connection and enhances the lasting imprint that clothing leaves in our lives.

Furthermore, these interactive modules prompt us to reflect and reevaluate our relationship with clothing. They urge us to see clothes as more than merely practical items or materials for wear. We are led to explore the processes of interacting with clothing, to understand the symbolic significance of our choices, and to appreciate the emotional durability that clothes offer. This fresh perspective alters our perceptions of clothing and our interactions with them. It also opens a new realm of possibilities for fashion design and emotional connection, seamlessly integrating design, psychology, and personal narratives, traditionally separated domains.
4. Explore the potential impact of the process
My project aims to explore the impact of interactive gaming experiences and multi-modular fashion design on emotional durability. It focuses on various methods of connecting components within garment structures, including the materials and craftsmanship involved. My work seeks to challenge existing frameworks in fashion design, sustainability, and user experience literature by transcending traditional perceptions of clothing as mere human necessities and introducing the concepts of playfulness and interactivity.

The expected developments may include:

Affordability and Emotional Durability: Based on Norman's principles of emotional design (reference required), I anticipate discovering that the interactive process of assembly enhances emotional durability by strengthening personal connections between wearers and garments.

Personalization and User Engagement: I expect that allowing wearers to freely choose and assemble their garment modules will lead to higher user engagement and satisfaction. I aim to gain insights into people's experiences and perceptions of complexity and linkage materials during the assembly process.

Symbolism and Self-expression: The research outcomes are anticipated to reinforce the importance of symbolism in fashion and refocus attention on how modular design and the assembly process enable wearers to express their individuality.

At the current stage of my research, I have only attempted text analysis and literature review for preliminary data collection. I have also employed emotion collage and visual diaries to document the attributes, distribution locations, potential audience, symbolic language, and usage process of different linkage materials in multi-modular design. This information is expected to guide the actual elements of the project through suggested design elements and rules. During the actual design, production, and data collection stages, these elements will be operationalized to conduct both qualitative and quantitative analysis of individual experiences and emotions. Based on theoretical perspectives, design elements will be further refined to form a visual emotional map for testing the validity of the hypotheses.

Therefore, my proposed method of modular, gamified fashion may radically alter the way designers and consumers approach fashion, paving the way for more interactive, personalized, and sustainable fashion experiences. The practice of utilizing technology to enhance user experiences and engagement may also have implications in broader design and technology fields, and its research outcomes could apply to areas outside the fashion industry.
5.Conclution
The process of establishing emotional connections between individuals and objects, especially through the medium of fashion, is an intriguing and complex phenomenon. My current research revolves around this premise and has (incompletely) summarized the materials and pathways involved in the emotional linking process between humans and objects. I have analyzed their usage rates, sensory experiences, and symbolic language and, based on preliminary data, have designed an emotional version of different linkage materials.

I am currently working on creating emotional mapping for these linkage materials. For example, buttons with a plastic or metallic texture often symbolize stability and reliability; magnets frequently represent novelty and modernity; silk ribbons convey romance and refinement; leather belts often appear in the context of motorcycle elements, symbolizing strength and ruggedness; elastic bands typically carry casual and random attributes; Chinese frog fasteners first impress as traditional and retro; metal-textured atypical linkages often transmit a sense of the future and coldness, etc.

However, I believe that different contexts (including different material structures and linkage paths) can give completely different emotional sensations. My research allows individuals to combine and express themselves through connecting methods, encouraging users to enjoy the assembly process and, consequently, form a closer connection with the objects.

As I move forward with presenting the collected data elements as design carriers and consider commercialization, game-like interactions will form a more comprehensive emotional map. Further collection and analysis of data will practically test the feasibility of hypotheses about interactive and emotional durability in multi-modular design. Though modular, gamified clothing assembly methods are appealing, people may have concerns about the usability and practicality of such garments. Ensuring that clothing is easy to assemble, comfortable to wear, and durable poses a challenge.

Since this concept is innovative and different from traditional clothing design, there may be resistance or hesitation from consumers. They may prefer traditional ready-to-wear garments instead of modular clothing that requires assembly. Furthermore, as my research does not yet have a specific target audience, the impact of different cultural backgrounds on user interaction with multi-modular clothing design might also present an exciting area of exploration.
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