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Abstract  

This paper aims at introducing an alternative interaction design method. It is referred to as 

self-inspired interaction design, and it uses a designer’s personal knowledge as a design 

resource. This study will present a design practice to illuminate how a self-exploration 

process can inspire a creative interaction design. Subsequently, it will demonstrate 

“Materializing Sound”, a self-inspired design method that uses a designer’s personal 

knowledge as inner motivation to elicit a self design manifesto and to open more design 

possibilities by producing a sound instrument. We assume that this design method will help 

designers understand themselves better. After digging themselves deeper, the designers 

reveal their personal knowledge through design practices and then transform the knowledge 

into discourses and become design resources. These resources can be the foundation of their 

design. In contrast to user-centered design (UCD) design method in typical human-computer 

interaction (HCI) point of view, “Materializing Sound” can externalize a designer’s personal 

knowledge and transform an abstract concept into a concrete artifact. In the end, we present 

discussion and reflection from both course instructors and students as future design 

references. 

Materializing; Self-inspired interaction design; Design practice; 

Personal knowledge; Material; Imagination 

Introduction 

Concerning our teaching experience in the past few years, we see a difference between the 

curriculum planned for a design department that emphasizes user-centered design (UCD) 

and one that lays stress on recent human-computer interaction (HCI). The following is a 

course list sample of an industrial design department: computer-aided design, manufacturing 

processes, model making, design methods, and human factor engineering. Here is another 
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course list sample of a commercial design department: basic photography, marketing, color 

theory, package design, and advertisement design. These courses were designed to fulfill the 

needs of UCD, which is a project approach that puts the intended users at the center of its 

design and development, like the size of a mouse to fit the human hand or the legibility of a 

particular font size. It is certainly important to consider the factor of functionality and 

usability, but there are even more important human needs such as emotional factors needed 

to be addressed as well, such as pleasure, empathy, embodiment, and intimacy [3]. Planning 

curriculum from the HCI point of view, we wonder what kind of course content we need to 

elicit students’ creativity in the interaction design field in order to establish a design practice, 

and how we can produce/deliver the phenomenological approach and knowledge. 

The emerging interaction design artifacts for research, such as The Drift Table [7], Soniture, 

Informative Art [8], and Photobox [12] are no longer possible to merely fulfill users’ needs 

and desires. Rather, these artifacts articulate their own meanings, and they are probably 

inspired by the designers’ inner thoughts and experiences rather than constructed through a 

standardized design process. 

While believing that good design comes after deep understanding, we assume that designers 

can understand themselves better. After digging themselves deeper, they reveal their 

personal knowledge through design practices and then transform the knowledge into 

discourses and become design resources. These resources can be the foundation of their 

design. When someone recognizes herself, she could have empathy to understand others and 

then be in others’ shoes to think about things. 

This study will present a design practice illuminating how self-exploration can inspire a 

creative interaction design, and it takes advantage of the design practice to introduce self-

inspired interaction design. Subsequently, this study demonstrates an alternative interaction 

design method -- Materializing Sound. We propose the design process as follows: 1. The 

material and form giving. 2. The interpretation: the narratives and the visual representations. 

By understanding and choosing the materials appearing in their daily life experience, 

designers interpret their inner thoughts and personal knowledge through various forms of 

artifacts. The outcome of Materializing Sound, which is an instrument that produces sound 

by itself, emerges as an anchor for discussion, a material that is synthesized by the designer 

herself for further creation and reflection. Materializing Sound uses a designer’s personal 

knowledge as inner motivation to elicit a self-design manifesto and to open more design 

possibilities. We start from explaining what we mean by self-inspired interaction design and 

why we consider it as an important subject matter in interaction design. 

What is self-inspired interaction design? 

As the name suggests, self-inspired interaction design means using personal 

experience/cognition/values, namely, personal knowledge as an inspirational resource to 
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approach variable possibilities in interaction design. The essence of personal knowledge lies 

in the meaning of connoisseurship as Polanyi states: 

“Connoisseurship, like skill, can be communicated only by example, not by precept. To 

become an expert wine-taster, to acquire a knowledge of innumerable different blends of tea 

or to be trained as a medical diagnostician, you must go through a long course of experience 

under the guidance of a master. …… Wherever connoisseurship is found operating within 

science or technology we may assume that it persists only because it has not been possible to 

replace it by a measurable grading. …… It offers an impressive demonstration of the extent 

to which the art of knowing has remained unspecifiable at the very heart of science.” [14] 

Likewise, one can only perceive and realize the unique personal knowledge, such as the 

perception of certain material and the unique interpretation of things, via the process of a 

hands-on practice. It can’t be taught or delivered by speech or lectures. We clarify the 

concept of self-inspired interaction design with a design practice: The Weight of Numbers 

(See Figure 1). It was inspired by one’s memory. Using an experiential interaction design 

method [16], the designer chooses a particular evocative object first. In the meantime, he or 

she entails a dialogue with it. “The context of the dialogue reinforces the relationship and the 

emotion the student has with the object [16].” After conducting several repetitive and 

continuous dialogues between self and others, the designer starts to create narratives and 

visual representations in order to find the design expression hidden in the context that the 

designer intends to deliver. At last, the designer places the design expression in the center of 

an interaction design artifact. 

 

Figure 1: The Weight of Numbers 

The Weight of Numbers 

The Weight of Numbers is an interactive installation. It transforms and sends messages via 

its mechanical parts. Using a computer keyboard and a small LCD panel, participants first 

type a short message. After pressing Enter, the message will be sent to a monitor located 3 
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feet away via steel balls. Each set of steel balls carries an encoded five-digit signal. The balls 

will slide on steel tubes from one side to another to send the message. 

 

Figure 2: A vintage mechanical calculator 

The inspiration of the concept of the Weight of Numbers came from the creator’s personal 

evocative object — a vintage mechanical calculator (See Figure 2). It was one of his father’s 

collections. The creator chose this object because he played with it a lot in his childhood. 

The accuracy and reliability of the calculator provoked his interest in interpreting the 

relationship between the digital and the physical world and offering a physical weight to a 

digital signal. As for the relation between the evocative object and the design concept, the 

creator states in the ACM Interactions Magazine [4]:  

“This calculator is made out of metal and weights a lot, but it's still very accurate and 

reliable. It stands out from the light-weighted digital calculator we use nowadays. It opens 

my imagination of the relationship between digital and analog world, then I develop the idea 

of giving digital signal physical weight.” 

To emphasize the sense of weight and speed, several metal tubes were used as the ball 

rolling tracks to make the noise of scratching (See Figure 3). In order to maintain stability 

and durability, just like the calculator, many metal parts were also used to build the racks. “I 

was very satisfied with the final results of its appearance and the sound of the collision,” the 

creator said. The results of The Weight of Numbers show that a personal evocative object 

can elicit a hidden story from everyone effectively, and it allows us to discover a new 

experience in interaction design. This example indicates that a self-inspired interaction 

design process could elicit a concept of a meaningful design artifact.  
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Figure 3: Metal tubes used as the ball rolling tracks. 

The Importance of Self-inspired Interaction Design 

We believe it is important to use a designer’s self experience, cognition, or value as design 

resources in interaction design. They are the most valuable resources for interaction 

designers. They can provoke inner inspiration and various imaginations. Our motivation 

emerges from the practices of design education. In a design school, the curriculum planning 

is always separated into two directions: theory and practice. Theoretical courses like 

computer-aided design, design methods, human factor engineering, and color theory provide 

the knowledge and skill for practical courses. In practical courses, students cultivate their 

design knowledge/senses through various practices: observation and ideation, simulation 

[10], concept development, prototyping, iterative testing and evaluation. The underlying 

principle of practical courses in most cases is the same: the user entered design.  

However, the emotional factors, such as pleasure, empathy, embodiment, and intimacy, are 

missed in these courses. Therefore, we articulate that the curriculum planned for recent 

human-computer interaction (HCI) should be different. Education in interaction design 

should not only train the ability to discover and apply the outside resources such as 

theoretical knowledge, but also help the students to explore their inner inspiration and 

motivation. Then the students will have the chance to design a thoughtful interaction design 

artifact that carries more significant meanings. 

Therefore, we articulate that the conceptual, abstract, and tacit personal knowledge should be 

materialized as a concrete physical artifact first, and then the artifact can contribute to a 

knowledge accumulation through sharing and discussing. Otherwise, the personal knowledge 

would not explicitly become a material, a self-design resource. The aim of the method is to 

lead a designer to produce an artifact as her self-design resource, not as a design artifact for 

mass-production or an end-user. The meaning of the artifact is to bear a serial of 

intermediate-level knowledge [11] for further knowledge contribution.   

For example, the Drift Table, “an electronic coffee table that displays slowly moving aerial 

photography controlled by the distribution of weight on its surface” [7], has already been a 

“canonical” example of research through design”, as well as a representative artifact of 
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“ludic design” [13]. Presented by Odom et al., Photobox [12] follows a “slow technology” 

design philosophy. The authors discuss lessons learned from reflecting on the design, 

development and trial process instead of deploying the artifacts in a user study [8]. 

The two examples above demonstrate new possibilities of interaction design, which are  

different from fulfilling users’ needs and desire. We articulate that the ultimate output of a 

practical interaction design course shouldn’t be just a design artifact for mass-production or 

an end-user. It can be a self-made, a “materialized-concrete-self-knowledge”, a design 

artifact related to personal intermediate-level knowledge, an anchor for self discussion and 

reflection. Therefore, we develop a self-inspired interaction design method to elicit students’ 

creativity and produce/deliver the phenomenological approach and knowledge. 

Materializing Sound 

Basic Course of Design has been developed for a long time, within which exercises have 

formed the designerly ways of learning and understanding. For instance, Itten [9] introduced 

design skills of using “contrasts” and “opposite adjectives” of all kinds of forms, textures, 

and colors to inspire students in the very beginning of his basic course. Itten argues that 

students must have basic knowledge of materials before they can be truly creative. The 

methods to elicit the understanding of materials and their potential space of expression in 

Itten’s teaching have inspired design educators to enable a form giving practice. In contrast, 

regarding interaction design in terms of material properties has just emerged from design 

disciplines [18]. However, recent years have seen increased attention being given to methods 

and frameworks of teaching in tangible interaction design, both in HCI/computer science and 

material design traditions. 

In the very beginning of this design process, we hope students can start the ideation under a 

minimum requirement. Instead of giving a complicated subject, we only give students a 

simple requirement: An instrument that can produce sound by itself. A lecture about 

“material” was given later. In the lecture, several key points were pointed out: 

 The material selection: Be aware of the physical characteristics of the material. The 

aesthetic and functionality of the design artifact are important. 

 Remember to consider the unique symbolic meanings related to the society and 

economy of the chosen material. 

 How do you feel/experience the material? 

 Is there any object that you like/dislike it because of its material? 

 Can you describe a special experience related to the object and its material? 

 Try to be accompanying with the material you choose, the material could be existed 

purely or a combination of multiple materials. 

 The material trace [15]: The trace of the material crystallized time and space. It also 

revealed the diversity of the material itself. 
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The Material and Form Giving 

This process of the beginning of the Sound Instrument is based on what phenomenologist 

Bachelard [1, 6] calls “the material imagination”. He distinguishes between two types of 

imagination: formal imagination and material imagination. Rather than being conceived 

intellectually in formal imagination, material imagination is an idea that comes from contact 

with nature. The reason why we employ Bachelard’s work in self-inspired interaction design 

is that design process is not only a process of rationality but also of imagination, creativity, 

and dream. Therefore, how imagination works as a design resource becomes significant in 

our method. Bachelard conceptualizes the dynamics of imagination in line with the 

experimental laws and he proposes the term “material imagination” to indicate a way to 

“materialize” the imaginary, which may be thought of by creative imagination. 

Four fundamental elements: earth, water, fire, and air, are mostly concerned and each of 

them will shape a certain type of “material imagination”. Bachelard also points out that we 

usually have a combination of these types of imagination, such as fire vs. water, fire vs. 

earth, or water vs. earth. Seeing self-inspired interaction design as an imaginative process, as 

well as a scientific and rational one, we relate the whole design process to the four elements. 

It materializes the imagination of self-inspired interaction design and provides mutual 

interpretation in pairs. The benefit of materializing imagination is to invite students of 

different backgrounds to creatively associate an abstract aspect of the designed sound 

instrument to the image of a concrete nature element. 

Baskinger and Gross [2] define tangible interaction as “form + computing” and see these two 

elements as equally important in making interactive products understandable. The sensitivity 

of form is developed through an exercise of designing simple hand tools with semantic cues 

and form language. Experiments with materials and purposeful play are emphasized to 

develop sensitivity of form at the beginning of self-inspired interaction design curriculum. 

Association between material imagination of the four elements and the aspect of form will 

generate understanding and semantic meaning such as shape, appearance, tangibility, 

affordance, etc. 

The Interpretation: The Narratives and the Visual Representations 

Compared to traditional design value assessment, this phase focuses on investigating the 

emergence of meaning through various forms of interpretation and reinterpretation in the 

design process for a specific context. In the field of interaction design, along with form and 

usability, we tend to focus on the assessment of the significance and influence of the final 

design artifact on users, while ignoring the material imagination, form ideation, the creation 

of the context, and the possibility that constructs new meanings and design directions during 

the interpretation and reinterpretation by visual and text narratives. Therefore, after students 

produce their own unique sound instruments, they are asked to interpret what they feel about 

and perceive the artifacts by writing down narratives and create visual representations. 
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Through reflecting on the sound instruments, the students reveal their connections with and 

awareness of the artifacts and their inner-consciousness in the narratives and visual 

representations. Here we present two examples to show the narratives and the visual 

representations that interpret the sound instruments. 

1. The Eternal Pursuit 

The student uses the dried leaves as the material. She was inspired by the crispy sound one 

morning when she trampled on the ground full of dried fallen leaves and the morning wind 

blowing through her ears. The sound instrument is a wooden box full of dried leaves, and 

there is a wooden brick in the middle connected with an electric motor by a bended metal 

stick. When the motor runs, it will drive the wood brick to move around repeatedly. In the 

meantime, the wooden brick will squeeze the dried leaves and produce the sound repeatedly 

(See Figure 4). 

 

Figure 4: The Eternal Pursuit 

In the narrative, the student wrote about the sound instrument. She described a unique 

sensual experience in an early morning. She realized the fragility of life and an indescribable 

feeling of beauty. 

“Walking in the early morning, what I see are autumn leaves lying silently on the sidewalk. I 

open my ears and turn off other senses temporarily. Stepping on the fallen leaves, I can hear 

the veins of the leaves cracking under my weight. The crisp sound of dried leaves makes me 

want to hear it again and again. From budding to falling, the life of a leaf is short. Like a 

leaf, human life is short and fragile. What is beauty? When I see falling leaves, I feel the 

beauty of autumn. Falling leaves represent the loss of life. However, they make me feel the 
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opposite of life. What is beauty? Is it death? Is it life? Or, is it a regret for the chances I 

miss?” 

The student expresses her perspective about beauty in the visual representations. She draws a 

series of paintings about a bird and a leaf (See Figure 5) from birth to death, from lively to 

dull. She then comes up with a design expression: “The ultimate beauty is to vanish.” 

 

Figure 5: a series of paintings about a bird and a piece of tree leaf from birth to death 

2. The Story Books 

This Sound Instrument was inspired by a personal experience about reading a story book. 

When a page of a story book was flipped by a reader’s thumb and index finger, the 

movement will produce a slightly book flip sound. The student thinks that the book flip 

sound indicates the story book is alive, and the existence of the storybook is significant. She 

attaches several plastic clips to a wooden plate connected with a rolling motor, and each 

plastic clip holds a piece of paper. A steel axle stands in the center of the plate, with a 

horizontal steel bar. The tip of the horizontal steel bar slightly touches the edge of the paper. 

When the wood plate spins, the tip of the horizontal steel bar will flip the paper one by one 

and produce the book flip sound repeatedly just like we flip a story book page by page (See 

Figure 6). Users can change different kinds of paper to produce different sounds. 
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Figure 6: The Story Books 

The appearance reminds the student of an image of a clock (See Figure 7). The horizontal 

steel bar looks just like a hand of a clock, and the plastic clips look like the dials on the 

clock. The top view also reminds her of a boat floating on quiet waters with a paddle, so the 

boat can be turned around (See Figure 8). 

 

Figure 7: An image reminds us of a clock  
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Figure 8: The visual representation of the Story Books 

Lessons learned 

We noticed that in the process of using narratives and visual representations as the 

interpretation of the Sound Instrument, students create many poetic sentences and images. 

This indicates that students crystallize their personal knowledge such as the perception of 

certain material and the unique interpretation of things into a poetic expression. Because of 

the ambiguity of the poetic expression, students are able to discover and develop more 

design possibilities. Just like the Eternal Pursuit, the student cultivates a poetic design 

expression, and then uses it as a starting point to create a video game about a man who has 

the ability to turn back time and pursuit the eternal beauty in his journey (See Figure 9). 

 

Figure 9: The game design of the Eternal Pursuit 
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Students design and produce their Sound Instruments through their self-inspiration. The 

results of both examples show that a self-inspired interaction design artifact can elicit more 

interpretations and create more significant meanings. It can also be a foundation of the 

student’s design in the future. Just like the Drift Table, Soniture, Informative Art, and Photo 

Box, each Sound Instrument can create its own meaning.  

Reflection 

In this study we generate several reflections regarding the opinions from both course 

instructors and students. The opinions reflect a highly positive attitude towards the course. 

We summarize the opinions as follows: 

Personal knowledge matters 

Through the positive influence of Materializing Sound, students acquire a lot of personal 

knowledge. Some of them gain the understanding of the material they choose; some realize 

that once they start to build up something physical, they will obtain something during the 

process, something belonging to themselves.  

“We were asked to build up a physical object, which is a simple requirement. We don’t need 

to come up with some thoughtful concepts. I can focus on the material selection and the 

structure of my instrument. I realize there is some expansibility in my project during the 

process. I wouldn’t notice this if I didn’t start making the sound instrument.”   

A student also indicates that she finds a way to present her thought as a material, and it gives 

her reassurance. 

“In this practice, I’ve found a way to treat my ideas seriously as a design material…maybe 

there’s some other ways to present it, but it makes me feel reassurance.”  

Materialized personal knowledge matters 

Although personal knowledge matters, it can’t be shared or reused unless we materialize it. 

Once a student transforms an abstract concept, such as her personal knowledge, into a 

concrete artifact, like a sound instrument, she and other students can perceive the artifact and 

the knowledge/concept within.  

“I found out that the sound instrument is actually the combination of my life experience. I 

start to believe my instinct, my intuition. I believe if I can materialize my personal knowledge 

more, I can have more design resources to share with others and to develop a conversation 

with others. Then, I can open up more possibilities for my design.” 

Through the process of materializing personal knowledge, students will gain more 

understanding of themselves. In other words, materializing personal knowledge helps 

students to go through a journey of self-discovery. 
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“I like the feeling…, in the last part of the process…. It seems like I might, probably, perhaps 

can find my true self….  I can barely describe myself very well all the time. If I can’t 

understand myself well, the root of my creation may be ambiguous as well, or I just 

maneuver all the fancy effects…, If I can explore myself more, I can create my design 

pattern, my unique style.” 

Bridging external design requirement and inner/personal understanding  

Some students mentioned that they feel comfortable while producing their sound 

instruments. They claimed that the artifacts were in line with their inner thoughts and 

feelings. The artifact also reflected the connection between their personal knowledge and the 

real world. They recalled their personal knowledge through the artifact, and the link is 

natural and intuitional. 

“The process of making a sound instrument is very pleasant and smooth. I just chose a 

sound in my daily life that touched me the most and tried to reproduce it. I never knew that a 

simple sound can make people meditate for a long time.”  

When we execute a design project with the requirements from external, we always ignore or 

distrust our inner/self understanding. We always focus on users’ needs and desires. If we 

merge the inner/self understanding with the external requirement, we can increase the 

efficiency of design. On the other hand, external requirement always needs many speculation 

and expectation. We articulate that by materializing our inner/self understanding, we can 

bridge the external requirement and our inner/personal understanding. 

Based on the strong understanding and the rich interpretation from self-exploration described 

above, we found that students become more aware of their own personal characteristics 

when addressing an external design requirement. What they have constructed from self-

elicitation and discussion would be a radical center when making design choices among 

complex requirements, contexts, functionalities, and many other relevant factors. Above all, 

once a student leverages her own personal knowledge and tastes, she will get a driving 

momentum in a series of design activity. Our design method also implies students to always 

reflect on the design problem itself and the belief of a designer herself as a meaningful 

resource.  

Conclusion 

In this paper we advocate self-inspired interaction design along with a design method. We 

believe it is neither intended nor possible to unify different paradigms into a definite one in a 

design curriculum. Rather, we see student projects as ‘epistemic artifacts’ [17], which can be 

seen as tools or means to develop discourse and reflection. These epistemic artifacts also 

play roles of common ground to elicit new understanding and meanings. Instead of 

superimposing a single epistemological perspective on students, their constructive making of 

self-inspired interaction design artifacts is expected to lead to new knowledge. 
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We articulate that self-inspired interaction design can elicit a student’s self design expression 

and then the student can use this design expression as her own design foundation. It is a 

design educator’s responsibility to lead students to find their own unique personal 

knowledge, such as the perception of certain material and the unique interpretation of things, 

even the designerly ways of understanding and knowing [5]. This is a designer’s ultimate 

challenge. It can’t be overthrown, and it is always the designer’s most important resource. 
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