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SUMMARY

As smart devices increasingly dominate our daily lives, our attention has become in-

creasingly fragmented. While informal mindfulness practices offer a way to restore present-

moment awareness naturally integrated into daily activities, most technological solutions,

such as meditation apps, paradoxically contribute to smart device distractions. This cre-

ates a need to explore alternative approaches that support informal mindfulness practices

without relying on screen-based interactions. In this thesis, I examined ways to harmonize

technology with focused attention by reconsidering time's role in mindfulness through a

series of participatory study sessions. I developed two initial prototypes aimed at sup-

porting mindful moments embedded in everyday living contexts. To gain deeper insights

from mindfulness practitioners' embodied experiences and explore speci�c design consid-

erations, I conducted a participatory design study with ten experienced mindfulness practi-

tioners, inviting them to reimagine their relationship with time and everyday objects beyond

screen-based interactions. One selected concept was developed into a working prototype

through close collaboration with its original creator. The �ndings reveal time as a crucial

element in mindfulness object design, with participants favoring ambient timing mecha-

nisms over disruptive alerts and suggesting unobtrusive operation based on the nature of

informal mindfulness activities.

xii



CHAPTER 1

INTRODUCTION AND BACKGROUND

As smart devices become increasingly integrated into our daily lives, our ability to focus has

become a scarce resource. We are constantly drawn to screen-based content, often neglect-

ing the subtle awareness of our body, thoughts, and surroundings in our physical daily lives.

Mindfulness offers a way to redirect our attention back to the present moment. Mindfulness

is de�ned as “paying attention in a particular way: on purpose, in the present moment, and

non-judgmentally “[1], has been proven effective in improving biopsychosocial conditions

and mental well-being [2]. Besides formal mindfulness practices like meditation and yoga,

people can cultivate mindfulness informally by engaging in a broad range of activities in-

tentionally, including sweeping, dishwashing, driving, breathing, eating, drinking tea, and

walking[3].

Designing digital technology for mindfulness practices has also garnered increasing

attention in interaction design [4, 5, 6, 7]. While many solutions using technologies, espe-

cially mobile apps (e.g., Headspace[8], Calm[9]), emerge to support mindfulness practices,

it is often criticized that even the use of such apps, for instance, can be a source of distrac-

tion[10]. Accordingly, there is an increasing desire to avoid smart devices to maintain

the focus state, especially in more relaxed, informal settings[11]. Besides screen-based

solutions, some digital technologies support mindfulness practices in a tangible way[12].

However, most of these technologies only focus on supporting speci�c forms of meditation

practices such as sitting meditation, body scan and mindful yoga, overlooking the broader

opportunities of being mindful in various daily activities in an informal way.

As a mindfulness practioner as well as a designers, I believe that indeed, mindfulness

does not always need to be an isolated activity, but rather integrated seamlessly into daily

routines. Those mindfulness practices embedded in our everyday life, such as eating[13]
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or micro-breaks[14], could be supported by interactive devices and artifacts. Building on

this potential, Li et al.[15] explored a design space of everyday objects for daily mindful-

ness practice through co-design with practitioners. While their study proposed the strate-

gies of incorporating mindfulness in everyday activities, their exploration was limited to

low-�delity prototypes made with craft materials and remains at concept stage. However,

designing an interactive artifact takes a lot of design considerations. For instance, devel-

oping a meditation timer necessitates design decisions for the style, control method (e.g.,

dial, button), noti�cation alarm (e.g., sound, vibration), time displaying mechanisms, and

more. Detailed design considerations for such interactive technologies remain unclear yet

these are critical as it affects the �ow and impact of mindfulness practices.

In this thesis, I focused on exploring the potential of future everyday interactive prod-

ucts supporting informal mindfulness activities (IMA) and the speci�c considerations of

those design with a research-through-design and participatory design approach. My goal is

to explore how tangible interactive objects in daily routine contexts could support informal

mindfulness as highly personalized and less-structured activities, as well as identify the

speci�c interaction considerations for the contemplative moments. With a broad view of

various mindfulness technologies, I hope to inform the design with a detailed and practi-

cal lens through hands-on initial concept prototyping, a series of co-design workshops and

participatory prototyping process.

Guided and formed with this research question “How can interactive everyday objects

be re-designed to support informal mindfulness practices?”, my thesis explored the design

space through a set of sub questions: What activities do people engage in and seek sup-

port for during informal mindfulness practices? What design features can support these

mindfulness activities? What design considerations are critical for developing interactive

mindfulness objects?

To address these questions, I �rst developed two artifacts as initial concepts prototyping

leveraging my personal experience as a two-year mindfulness practitioner. Then I devel-
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oped a co-design workshop protocol that using card-based tools, encouraging participants

not only imagining their desired tangible products facilitating informal mindfulness activ-

ities, but also re�ecting the detailed interaction preferences they would like during their

mindful times. I conducted 4 workshops with 10 experienced mindfulness practitioners, to

collaboratively explore the potential everyday interactive mindful products in the interac-

tion level. Following that, One selected concept was developed into a working prototype

through close collaboration with its original creator.

The contributions of my thesis are threefold. First, I provide two functional artifacts that

serve as tangible timers for informal mindfulness activities as initial concept explorations

integrating my personal experience. Second, through a participatory design with 10 experi-

enced mindfulness practitioners, I drew insights dor designing interactive everyday devices

supporting informal mindfulness practices. In the �ndings, I identi�ed two directions of

tangible designs that our participants imagined could assist their informal mindfulness ac-

tivities in everyday contexts: products serve time-related functions, and products enhance

speci�c daily activities. I also identi�ed key design considerations including timing strate-

gies, feedback strategies, and aesthetics aspects. Third, one-month participatory prototyp-

ing offered a lens to deeply investigate mindfulness practitioners' preferences and needs.

In the discussion, I further talked about my design re�ections inspired by the participatory

workshop, as well as the limitations of my work.

3



CHAPTER 2

RELATED WORK

2.1 Informal mindfulness Practice

Mindfulness is a long-standing concept originating from ancient meditation practices in

Eastern cultures such as Buddhism, known as Sati in Pali with the meaning “recalling” or

“having on mind”[16]. After it was �rst introduced to the �eld of psychology by Ellen

Langer in the 1970's[17], Jon Kabat-Zinn brought the famous concept of mindfulness-

based stress reduction (MBSR) into therapeutical practice[18]. Since then, mindfulness

has gained widespread popularity and attention from various �elds, including psychology,

healthcare, neuroscience, and business.

Although the speci�c concepts of mindfulness vary across different �elds[19], a widely

accepted de�nition is provided by Jon Kabat-Zinn: “paying attention in a particular way:

on purpose, in the present moment, and non-judgmentally.[20]” Mindfulness advocates for

the proper management and placement of our attention, helping us live fully and engage

in activities with greater concentration. It represents an enhanced awareness that emerges

when we focus attentively on current experience or present reality. The operational de�ni-

tion of mindfulness for psychology research integrates two key components: (1) the self-

regulation of attention, maintaining focus on immediate experiences and (2) an orientation

toward experience characterized by curiosity, openness, and acceptance[21].

Common mindfulness practices include formal activities such as sitting meditation,

body scanning meditation, and breath exercises, as well as informal practices that bring

mindful awareness into everyday activities. Formal mindfulness practices and mindfulness-

based interventions have been shown to bene�t bio-psychosocial conditions [22], happi-

ness[23], and mental well-being[24]. However, integrating mindfulness into daily activities

4



informally also has the potential to yield these bene�ts and sustain long-term engagement

without the challenges associated with formal practices[17], such as falling asleep during

meditation or �nding suitable time and space[25]. For instance, engaging in mindful dish-

washing signi�cantly reduces nervousness, promotes feelings of inspiration and curiosity,

and slows the perceived passage of time[3].

Informal mindfulness can be cultivated through everyday activities that are simple,

familiar, repetitive, and limited in sensory input[26]. In Thich Nhat Hanh's book ”The

Miracle of Mindfulness,” he explicitly introduces various informal mindfulness practices

such as sweeping, dish-washing, driving, breathing, eating, drinking tea, and walking[27].

Outside home environments, many musicians and athletes report attaining a highly con-

centrated state during their familiar practices. In Terzimehić's framework[11], informal

practices also play the role of a ”Way of Being”, meaning that one cultivates mindfulness

in a passive manner in daily life contexts. By performing daily activities with attention and

awareness, mindfulness can be viewed not only as an isolated practice but also as a state

and even a more durable trait-like disposition[3].

Although the goal of mindfulness practice is fuller engagement with the varied activi-

ties of life, informal mindfulness practices have been overlooked compared to the extensive

literature on formal practices. In this paper, we explore how everyday products, commonly

encountered in various scenarios, can in�uence and potentially support experienced practi-

tioners in engaging with daily activities with greater attention and awareness.

2.2 Existing Designs and Technologies for Informal Mindfulness Practice

Designing products to assist mindfulness have a long history, from the ancient prayer beads,

meditation cushions and Tibetan singing bowls, to the newest interactive tools that we

can easily access in app stores such as Calm[9], Headspace[8]. Despite serving different

functions and modalities, many of these products incorporate time-tracking features. For

example, users can adjust the duration of their focus sessions using a dial on a medita-
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tion lamp[28], or gauge the length of their practice by checking the duration of a tutorial

video[29]. Table 2.1 listed the common mindfulness products that people can access in the

market.

Apart from traditional and commercial meditation tools in the market, designing tech-

nologies for mindfulness has garnered increasing attention in the interaction design, whose

topics range from facilitating meditation practice and therapy[30], helping re�ection and

knowledge gain[12, 31], to supporting daily life mindfulness[32].

A large range of designs and technologies focus on supporting a speci�c mindfulness

practice, making them more effective and helping people learn meditation skills through

timely interventions with various modalities. These technologies often utilize bio-signal

such as EEG[33], heart rate monitoring[34] and breath frequency[35] to detect users' cur-

rent state. Affective computing techniques are also used to detect and regulate users' emo-

tions[36]. In addition, immersive environments, such as virtual reality (VR)[37, 38], are

also built to create engaging and transformative experiences that facilitate deeper mindful-

ness practice.

To embed mindfulness into people's lives, some research focuses on enhancing motiva-

tion and long-term engagement in mindful practices. Methods like gami�cation have been

explored to make mindfulness more appealing and sustained. For example, BreathPurr-

suede explores how idle game incentivize intermittent and frequent practice of deep breath-

ing[39]. However, these approaches often treat mindfulness as a separate and isolated ac-

tivity, distinct from the �ow of daily life. Such technologies frequently regard mindfulness

as discrete sessions, rather than incorporating practitioners' informal daily activities and

technology habits[15].

Other research has shifted towards cultivating mindfulness in everyday scenarios and

activities. Some technologies are designed to enhance or support speci�c activities. For

instance, Swan is an augmented spoon for mindful eating that emphasizes the importance

of focusing on nutrition and avoiding distractions like screens[13]. Similarly, Zenscape

6



promotes mindful micro-breaks, stimulating breaks and re�ections to create opportunities

for mindful moments[14]. However, these approaches did not fully incorporate the infor-

mal mindfulness framework or consider broader design considerations that can be applied

to other daily activities.

Such empirical thinking is evident in the work of Akama et al., where they re�ect on

their own mindfulness practice and use of technology in everyday life[40]. They empha-

size that technology can only support mindfulness if individuals are already inclined to

be mindful. In addition, Li et al.[10, 15] conducted interviews and workshops to gather

insights from users' perspectives on technologies and designs for everyday mindfulness.

Despite these efforts, only a few works have designed artifacts speci�cally for informal

mindfulness. One notable example is the mindful blender, which encourages engagement

through embodiment by promoting thoughtful and slow interactions[41]. However, there

is a lack of comprehensive understanding of people's experiences and interactions with

mindful everyday objects. Additionally, there is a need for design considerations generated

from evaluation processes in real-world settings, which are essential for creating products

embedded in daily life scenes.
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Table 2.1: Common Mindfulness Products on the Market

Category Product
Name

Function Modality Smart
Prod-
uct

Sitting aid Meditation
cushion

Provides comfortable
sitting for meditation,
support proper posture

Supporting comfortable and proper
posture by appropriating cushion-
ing level

no

Audio tool Singing
bowl

Providing sound cues The sound always suddenly pops
up and slowly disappears, radiating
throughout the room. Informing a
meditation session's start and end,
draging people's attention back to
focus

no

Audio tool White
noise sound
machine

Providing background
sounds for relaxation

Natural sounds, regular yet varied
and dynamic, providing a relax-
ation atmosphere

no

Lighting Mindfulness
lamp

Providing visual cues
of keeping focus and
awaring breathing

Regularly change color and bright-
ness following a breath-like rhythm

no

Comfort
aid

Weighted
blanket

Provides a sense of se-
curity and calm

Evenly distributed weight across
the body; weight perception
through tactile

no

Counter Prayer
beads

Counting mantras or
prayers, enhancing fo-
cus

Tactile and haptic feedback to keep
focus

no

Creative
tool

Zen garden Support mindfulness
through raking patterns
and balancing stones

Tactile interaction with sand and
stones. Get focused by balancing
the stones and feeling the friction of
sand.

no

Creative
tool

Coloring
book

Encourages mindful-
ness through creative
expression

Tactile feedback no

Interactive
wearable
device

Muse Informing focusing sta-
tus

Real-time visual and audio feed-
back based on brainwave

yes

Digital tu-
torial apps

Headspace;
Calm

Guided meditation
practice

Use haptics and visual cues in med-
itation tutorials

yes

Interactive
medita-
tion timer
app

Lull Informing the mindful-
ness practice time

Real-time haptic feedback accord-
ing �nger's movement on the screen

yes

Interactive
medita-
tion timer
app

Thrum Informing the mindful-
ness practice time

Provide different kind of haptics via
phone, e.g. light rain, heartbeat,
ticking clock, �reworks, waves,
train journey, breath

yes

Meditation
timer app

Insight
Timer

Set up a �xed-time
meditation session

Custimize the starting bell, dura-
tion, interval bells, ambient sound,
and the ending bell.

yes

Digital tu-
torial

Youtube
videos

Providing �xed-time
tutorials and back-
ground sound;

Voice prompts to remind kepping
focus

yes
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CHAPTER 3

METHODOLOGY

This thesis investigates the interaction modalities of tangible artifacts designed to facilitate

informal mindfulness practices in everyday contexts. The research structured in three dis-

tinct phases (Figure 3.1) : 1) The initial concept exploration and prototype development, 2)

the co-creation of design concepts through workshops with experienced mindfulness prac-

titioners, and 3) a one-month participatory prototype development process was conducted

to re�ne and implement the workshop-generated concepts.

Figure 3.1: Methodological framework illustrating the integration of literature review, per-
sonal experience, and practitioners' embodied knowledge through two research phases,
highlighting how different knowledge sources inform the research process and contribute
to generating mindfulness interaction insights.

Rather than following a conventional user-centered approach, this research employs

Research through Design (RtD) methodologies[42] to generate new understanding through

design practice. While user-centered design typically focuses on solving identi�ed user

problems, this research aims to explore alternative possibilities and generate insights in the

realm of mindful interactions.

9



This study leverages my dual position as both researcher and mindfulness practitioner.

This methodological choice enables deep integration of experiential knowledge into the

design process, using personal practice as a lens to explore and expand the design space

established by previous researchers[15, 11] . The approach prioritizes insight generation

and alternative experiences over problem-solving, with early design artifacts serving as

manifestations of embodied knowledge in informal mindfulness practice. This stance ac-

knowledges that mindfulness experience is inherently personal and subjective, making my

practiced understanding a valuable resource for initial concept exploration.

Following initial prototype exploration, the study engaged ten experienced mindfulness

practitioners in co-design workshops to create informal mindfulness artifacts. The work-

shops employed two key design tools: the initial prototypes serving as tangible examples,

and specially designed technology cards facilitating ideation. This structured approach

aimed to elicit participants' embodied insights and understand nuanced interaction patterns

in mindfulness design. To deepen the investigation, one concept from the workshop was

selected for intensive collaborative development between the researcher and its original

creator.

Recognizing mindfulness practice as inherently personal—in�uenced by individual dis-

positions, interests, and lifestyle patterns—the research intentionally incorporated par-

ticipants' unique perspectives in the participatory design process. The prototypes and

technology cards served as research instruments, leveraging participants' personal expe-

riences, both physical and contemplative, to inform design considerations and illuminate

their decision-making rationales.

In conclusion, this research methodology integrates concept exploration, participa-

tory design workshops, and participatory prototyping to comprehensively explore informal

mindfulness interactions. Moving from personal practice-based explorations to collabo-

rative design with experienced practitioners, the study creates a framework that examines

mindfulness design from multiple perspectives. This layered approach enables rich insights
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into how tangible artifacts can support contemplative experiences in everyday life.
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CHAPTER 4

DESIGN EXPLORATION

In the design exploration stage, two initial prototypes were developed based on the de-

sign space established in prior research and informed by my personal mindfulness practice

experience. These prototypes were intentionally designed to exemplify distinct interac-

tion modalities and were fully implemented as functional artifacts rather than remaining as

conceptual renderings. Subsequently, the prototypes were demonstrated in the co-design

workshop sessions and served as tangible discussion prompts and experiential reference

points during the participatory design phase, facilitating rich dialogue about mindfulness

interaction experiences.

To conclude, this initial prototyping stage served dual purposes: 1) to generate de-

sign knowledge through a concept-driven interaction design research approach; 2) to create

sample artifacts that would inspire participants' ideation and facilitate discussion during

workshops.

4.1 Concept Ideation

My initial concept exploration was derived from two years of personal mindfulness prac-

tice, encompassing both formal meditation and informal mindful moments in my daily

routines. This experiential foundation revealed several key patterns and preferences that

informed my design process:

First, I observed my conscious choice to exclude digital devices from mindfulness ac-

tivities as a signi�cant theme. While smart devices often serve as essential tools in my daily

life, their constant noti�cations and virtual connections create cognitive tension and distrac-

tion. I found my daily responsibilities increasingly tethered to digital interfaces—emails,

messages, and noti�cations—which frequently fragmented my attention and generated anx-
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iety. This observation led me to recognize the potential value of purely tangible interactions

in supporting mindful states, emphasizing a return to bodily awareness, breath conscious-

ness, and grounding in the physical environment.

Second, I discovered natural attention anchors as powerful mindfulness facilitators.

Through my practice, I observed that gradually changing environmental elements provided

effective focal points for sustained attention. These included my experiences of watching

sunset colors transition from light blue to orange, observing wall shadows during evening

cooking or tea rituals, and noting the subtle shadow movements accompanying each page

turn during bedtime reading. These slow, analog changes offered temporal awareness with-

out the jarring precision of digital timers, while naturally engaging my attention in a gentle,

sustained manner.

These personal experiences led to identifying key design opportunities in everyday

contexts where mindfulness naturally occurs: morning rituals (tea/coffee consumption),

mealtimes, afternoon transitions, and evening wind-down periods. While objects in these

contexts—such as kitchenware, dining implements, and reading materials—are typically

designed primarily for functionality, ef�ciency, and aesthetics, there appeared to be un-

tapped potential for augmenting them to support mindful engagement. This research par-

ticularly focused on activities with inherent mindful qualities, including mindful eating, tea

ceremonies, walking meditation, reading, and food preparation.

The design exploration process drew particular inspiration from natural elements as

metaphors for temporal progression and feedback mechanisms. Environmental features

such as wind movements, changing light conditions, and water re�ections suggested pos-

sibilities for creating subtle, implicit interfaces. For example, as shown in Figure 4.1, in

the brainstorming process, I explored how water shadows could be shaped by cup textures,

natural lighting, and drinking behaviors, offering implicit feedback on user actions. I also

explored concepts that the gentle color transitions of sunset skies inspired thinking about

how everyday objects might similarly indicate the passage of time without explicit mea-
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surement.

Figure 4.1: Initial concept exploration through sketches, illustrating potential mindfulness
interactions embedded in everyday objects. The ideation process draws from personal in-
formal mindfulness experiences and natural elements to explore contextual applications,
mindful behaviors, and corresponding tangible artifacts.

This autoethnographic investigation of personal mindfulness patterns led to a system-

atic exploration of informal mindfulness object concepts. The process involved �rst iden-

tifying everyday contexts with potential for mindful engagement, then examining typical

behaviors within these contexts, and �nally considering how physical objects might be

redesigned to amplify contemplative qualities or 'zen' feelings in routine activities.

Following initial ideation, two key contexts were selected for prototype development:

morning rituals (speci�cally tea/coffee drinking) and evening rituals (focusing on book

reading). This selection enabled explorations of mindful interactions at both ends of the

daily cycle.

As shown in �gure 4.2, the design exploration for the morning ritual context focused

on drinking vessels and their accompanying elements (coasters, sleeves, handles, and tea

accessories). Drawing inspiration from the gradual transformation of morning sky colors,

the concept aimed to create subtle temporal awareness through material transformation.

Thermochromic pigments were selected as the primary material for their capacity to create
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slow, unobtrusive visual changes that parallel the drinking experience. This material choice

underwent experimental testing to validate its performance in beverage consumption sce-

narios.

Figure 4.2: Tea drinking scenario concept exploration and ideation.

The evening reading context initially explored multiple artifact possibilities : book

cloths, bookmarks, book stands, and reading lights. Several concepts were considered,

for example, meditation bells triggered by page turns, shadow play mechanisms integrated

with reading progression, and a phone-docking book stand that generated ambient sounds.

While a functional prototype of the phone-docking book stand was developed (shown

in Figure 4.3), subsequent re�ection revealed that encouraging phone placement, even for

ambient sound generation, contradicted core mindfulness principles by introducing forced

behavior modi�cation. This insight led to a re�ned concept focusing on integrated read-

ing illumination that indicates temporal progression through subtle light color transitions,

creating conceptual parallel with the morning ritual prototype.
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Figure 4.3: The �rst version of book reading scenario

4.2 Design Considerations

The initial prototyping phase explored how everyday objects could be re-imagined to foster

mindful moments in daily routines. Moving beyond screen-based interfaces, I investigated

how tangible artifacts and their material properties could support contemplative experi-

ences through physical interactions, creating natural affordances for presence and re�ec-

tion without technological mediation. The sketches of �nal concepts are shown in Figure

4.4.

The two prototypes employ subtle temporal indicators through gradual interface changes,

serving both as attention anchors and implicit time representations during mindful activi-

ties. Rather than implementing abrupt endings typical of conventional timers, both designs

blur temporal boundaries to facilitate gentle transitions from mindful states.

Each prototype integrates practical functionality with mindfulness support: the cup

coaster combines heating capability with thermochromic pigment patterns, while the read-

ing light provides illumination with programmable LED color transitions. This pairing
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Figure 4.4: Sketches of �nal concepts.

creates an intentional contrast between analog (thermochromic) and digital (LED) ap-

proaches to displaying temporal progression, while maintaining unobtrusive interaction in

both cases.

4.3 Prototype Development

The technical development focused on creating fully functional prototypes using Arduino

Nano controllers, selected for their compact form factor and prototyping versatility. The

heating coaster's circuit design integrated thermochromic pigment activation with temper-

ature control, requiring careful component placement to accommodate both heating ele-

ments and sensors within the coaster's limited pro�le. The reading light prototype em-

ployed addressable LEDs for color transitions, necessitating precise timing control.

4.3.1 CupWarmer

The prototype's electronic components were carefully selected to balance functionality,

safety, and form factor requirements. A 2SB1565E power transistor manages the 12V,

13W heating �lm element, while a TMP36 sensor provides precise temperature monitoring.

User control is facilitated through a potentiometer for time adjustment and a push button

for power control (utilizing Arduino's external interrupt), with a single LED indicating op-
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erational status. The heating system was designed to work with thermochromic pigments

featuring stepped trigger temperatures (27°C, 32°C, 38°C)—temperatures selected to both

maintain beverage warmth and ensure reliable pigment activation within typical indoor am-

bient conditions. Power is supplied through a 12V adapter connected, chosen to adequately

drive the heating element while ensuring safe operation.

The hardware programming with Arduino IDE featured a PID (Proportional-Integral-

Derivative) control algorithm to regulate heating temperature with adjustable duration pa-

rameters, enabling precise temperature management while maintaining user-de�ned tem-

poral constraints.

Figure 4.5: Circuit Design of Cup Warmer.
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4.3.2 BookReadingLight

The electronic assembly comprised LED strips for illumination, with user input managed

through a potentiometer and button interface. The Arduino Nano implementation lever-

aged external interrupt functionality to optimize the LED color transition control, enabling

responsive switching between illumination states.

Figure 4.6: Circuit Design of Book Reading Light.

4.3.3 Fabrication

The cup warmer was crafted to evoke warmth and tranquility through thoughtful mate-

rial selection. The main casing was fabricated by lathing basswood, complemented by
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