
 

Giving Form to Temporality:  
Extending Design Practices and 
Methodologies for ‘Slow’ Interaction 

 

Abstract 

With an aim to extend and enlarge the slow technology 

concept [18], this overview describes my dissertation 

goal of exploring the diversity of temporal design within 

HCI. My motivation started from the real-world need to 

better support people to live with their vast and still 

growing digital possessions. I adopt Research through 

Design methodology and plan to propose two quality 

design cases and following empirical studies in order to 

understand how ‘slow’ everyday technologies should be 

to provide alternative thinking in temporality and 

curious interactive experience with digital possessions. 

Building on my emerging body of published research, 

the research outcome will be anticipated to support the 

creation of methodological practice-based insights and 

to provoke different perspectives on designing future 

technologies as contributions to HCI communities. 
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Motivation  

The main problem my dissertation work focuses on is 

how to better support people to live with their vast, 

overwhelming and still growing digital possessions. 

Nowadays, people’s incalculable and ongoing creation 

of personal data and digital archives have drawn HCI 

researchers’ attention. Taking digital photos as an 

example, it is estimated that people took roughly 1.2 

trillion digital photos in 2017 alone [32]. Yet, it is 

difficult for people to grasp just how big their digital 

photo archives are and what is contained within them 

[45]. This phenomenon indicates an issue that the 

placeless, spaceless and formless nature of data [29] 

challenges people’s sense of owning and meaningful 

relationship with their belongings. The situation is 

implied to get drastically worse in the longer term, 

especially for younger generations [5, 30]. 

Over the past decade, there has been a growing 

emphasis placed on what roles digital possessions play 

in people’s everyday lives in consumer research area 

[1, 2, 8, 9]. In HCI, the emerging investigations on 

digital heritage and features of digital possessions [25, 

29, 30] have indicated the diversity of ways people 

generate, gain, preserve and dispose digital 

possessions. In addition, there has been an exploration 

of human-object relationships during difficult stages 

such as periods after a romantic breakup [21, 22, 34] 

and decease of an important other [27, 35]. Numerous 

studies have also indicated the need for more various 

approaches to designing interactive systems that 

support reminisce, reflection and curious exploration of 

digital archives over time [10, 26, 38, 39, 41, 42]. 

Although these investigations into experiences of 

owning, preserving, caring and forgetting digital 

possessions help to draw attention to people’s living 

experience with digital technologies, they have only 

explored either how people experience the existing 

digital media or how new technologies propose 

innovative expressions to interact with countable digital 

objects. Few works have explored how to look at 

personal data and digital possessions in more macro 

and meaningfully analytical ways through the lens of 

extended self, a concept that employs possessions to 

empower ourselves, represent who we are, maintain a 

sense of past and reconstruct self-identities [3]. As 

personal data and digital possessions both record 

timestamps upon creation and accumulate over time, I 

started to study works pertaining to temporality. 

Why giving form to temporality?  

In 2001, Hallnäs and Redström proposed slow 

technology as: “a design agenda for technology aimed 

at reflection and moments of mental rest rather than 

efficiency in performance” [18]. Ever since then, 

numerous research studies emerged to enforce the 

slow pacing to make room for reflection [7, 20, 26, 31, 

39]. Moreover, it has transformed how designers make 

decisions to promote slowness [43, 44].  

However, as opposed to the delayed expression [38] 

designed in the early slow technology examples, many 

researchers have recently turned to discuss alternative 

conceptualizations of time. Several works such as 

rhythms of pause [13], intersection of clock time and 

digital time [24], and crescendo expression [38] (my 

master’s project) have articulated the temporal 

structures of experiences. In parallel, Pschetz [33] 

makes a compelling argument that it is essential for 

interaction design research to inquire into generating 

new possibilities for people to perceive and consider 

multiple temporalities. The temporal properties of 

Research Goals  

1. WHY: Meeting the need to 

expand slow technology 

concept through a more 

diverse temporal frame 

2. HOW: Applying slowness 

to address a problem 

related to people’s 

interactions and 

relationships with 

technologies 

3. WHAT: Providing cases to 

better support people to 

live with their vast and 

still growing digital 

possessions 

Research Situation  

I am in the middle of my 

third year in the Ph.D. 

program in School of 

Interactive Arts and 

Technology at Simon Fraser 

University. All coursework 

has been completed in the 

first year. I have several 

publications in CHI and DIS 

2019 in my second year, and 

one submission currently 

under review for CHI 2020. 

Currently, I am preparing for 

my comprehensive exam and 

aim to pass it in Spring 2020.  
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physical materials such as decay and patination are 

also explored through HCI studies (e.g., [40]). Albeit 

from a different perspective, Huang and Stolterman’s 

work emphasizes awareness and analysis of temporality 

[23]. In sum, the form and expression of temporality 

have received considerable attention and given rise to 

questions: (i) whether the interactive pace should be in 

an extreme binary of fast and slow representations 

when designing technologies, and (ii) whether slow 

pacing is the only way to support reflection and mental 

rest. With these higher-level targets in mind, I 

developed my research questions and approaches that 

aim to apply and extend an enriched framing of slow 

technology to address a real-world problem in relation 

to people’s experience with digital possessions.  

Research Questions and Approaches 

As prior works have shown the need to find more 

diverse ways to conceptualize and design with 

temporality, there is a design space to explore how 

slowness could be treated and incorporated differently 

in the way we design technologies (not just applying 

the slow pacing). In the context of designing interactive 

experience with digital possessions, there is one 

specific resource that could help to leverage reflection 

and self-representation as a design material—temporal 

metadata.  

Using temporal metadata as design materials 

As a by-product of people’s interactions with digital 

devices and storage systems, a standardized, 

accessible form of timestamp metadata is generated 

that captures precisely when a digital file (e.g., text, 

photo, audio and video) was originally created. Yet, the 

productive application of metadata has been largely 

overlooked and under-explored as design materials to 

support reflective and curious interactive experience. In 

recent years, there is a small growing amount of 

research projects that have investigated how personal 

data can be represented in new ways to support 

reflection on people’s everyday experiences [11, 17, 

29]. Therefore, my overarching research questions are: 

1. How might meaningful experiences with personal 

digital archives be supported and sustained as they 

grow, expand, and age over time?  

2. What opportunities exist for metadata to be 

leveraged as a design resource that supports new ways 

of experiencing the trajectory of digital data one has 

accumulated in their life? 

To explore these questions and ground my own 

thinking, I adopt Research through Design methodology 

[46] and qualitative research methods to provide real-

world designs and experiences as evidence and inquire 

what insights future interaction designers and 

researchers should take into consideration. My design 

attitude was influenced by several approaches including 

slow technology [18], ludic design [15, 16], reflective 

design [36]. These design practice-based approaches 

aim to explore possible futures with people’s real-life 

experiences and to surface alternative perspectives and 

experiences in comparison with computational solutions 

where, most of the time, optimization is arbitrary. 

Moreover, the design lab and studio environment I am 

in have supported me to iteratively and simultaneously 

experiment with digital prototypes and physical forms. 

These resources enabled me to iteratively examine the 

interplay among interaction, temporal expression, 

physical form, and materials, and their individual and 

collective relation to my conceptual framing. 
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Research Accomplishments To Date  

To date, I have accumulated and published several 

research papers and projects to support my 

investigation into the above research questions. For 

instance, Mettle (See Figure 1) [6] and 

CrescendoMessage (See Figure 2) [38], are two slow 

messaging design cases that elicit how gradational 

information exposure could trigger people’s curiosity, 

anticipation and reflection. These experiences led me to 

join Everyday Design Studio and started my 

participation in projects such as Olly and Slow Game. 

As Figure 3 shows, Olly is a domestic music player that 

enables people to re-experience digital music they 

listened to in the past [28]. Olly uses its owner’s 

Last.FM listening history metadata archive to 

occasionally select a song from their past but offers no 

user control over what is selected or when. This project 

allows us to explore how its slow pace might provoke 

reflections on the temporalities of personal data and 

technology. On the other hand, Slow Game (Figure 4) 

is a small 5cm cube, with a low-resolution display 

consisting of 64 tiny white lights that are muted 

through a thin veneer. Exploring various games (see 

[37]), we selected the classic mobile phone game 

‘snake’, where the player maneuvers a line that grows 

in length, with the line itself being a primary obstacle. 

Our version of snake is played by physically rotating 

the cube, which turns the direction that the snake 

moves; the user can set the orientation of the next 

move, but it will only make the move about once per 

day. Overall, the above projects enable our thinking 

about time in different aspects, which directs me to 

first thesis project, Chronoscope.  

Design Study I: Investigating temporally diverse 

interaction with personal digital photo archives 

Chronoscope is a domestic technology that leverages 

temporal metadata embedded in digital photos as a 

resource to encourage more temporally diverse, rich, 

and open-ended experiences when re-visiting one’s 

digital photo archive. It provides a design example of 

how people could experience differently with the 

massive personal digital photo archives through visual 

reorganizations of vast amount of photos based on 

temporal metadata generated at the moment the photo 

was taken. 

 

Figure 5: The Chronoscope UI visualizes the central photo’s 

location in time and provides corresponding data around it. 

Chronoscope enables users to interact with their photo 

archive through three rotational controls on viewing 

directions, timeframe modes, and viewing granularity. 

When peering into Chronoscope, a single photo tied to 

the specific time that it was taken (based on its 

timestamp metadata) will be visible (see Figure 5). A 

rotating wheel, as the scope's main feature, controls 

two directions: navigating forward and backward in 

time within the selected timeframe mode (see Figure 7). 

Navigating in a timeframe mode occurs through a 

rotational movement (clockwise to move forward in 

Previous Projects 

 

 

Figure 1: Mettle 

 

Figure 2: CrescendoMessage 

 

Figure 3: Olly 

 

 

 

 

 

 

Figure 4: Slow Game 
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time and counterclockwise to move backward). We 

selected physical rotation for this input as a subtle 

analogy to the circular shape of clocks and the 

temporal flow evoked by their movement. By rotating 

either direction, the user sees each photo in relation to 

a wide spectrum of other photos in the archive. When 

the user stops the rotation, Chronoscope settles on the 

specific photo associated with where ‘in time’ the 

position is in relation to selected timeframe mode. 

When switching the bigger knob on the side of the 

scope (see Figure 9), users can seamlessly toggle 

between different temporal organizations of their 

archive through three timeframe modes (linear, date, 

time). When a new mode is selected, the center photo 

in view does not change, while the surrounding photos 

are replaced with ones from the new timeframe. 

These design moves were key to the early success of 

our design process. However, we quickly encountered 

additional design issues. The sheer size of digital photo 

archives could easily leave users stuck in time – it could 

require days of continuous rotations simply to navigate 

through all of one’s digital photos if one photo or a few 

advanced per one rotation (indeed it is easy to imagine 

that it could take weeks or months as we consider the 

size of digital photo archives in the near future). This 

prompted us to design an additional interaction feature 

that could enable users to ‘tune’ the number of photos 

that would be advanced per rotation. Yet, this 

introduced other challenges. If the upper threshold was 

too high, then a user could easily become lost in time 

as they navigated a large amount of photo in one turn 

(i.e., effectively flashing ahead into the future or back 

into the past without a clear point of reference). 

Ultimately, through an iterative process, we determined 

that an approximate threshold that would help mitigate 

these collective design issues – at least for the time 

being.  

With added control over the number of photos to be 

moved across in each degree of rotation, people would 

be able to ‘tune’ the speed through time that they 

move across elements in their photo archive. This 

decision was influenced in part by Gaver and colleagues’ 

concept of balancing control and drift [15, 16]. The 

‘tuning’ feature opens up more freedom and flexibility 

for the user to move through photos from minutes in a 

day to years of one’s life, making it easy to slow down 

or speed up in real time. Ultimately, we found this 

design decision to be valuable in that it makes use of 

metadata to support not only movement across time 

(both the linear and non-linear modes), but also 

movement through time in a more extended or diverse 

way.  

Future Dissertation Work 

Empirical Study I: Exploring photo viewing experience 

through and across time in an everyday context 

(currently in progress) 

Our design team aimed to describe, unpack, and 

critically reflect on the Chronoscope in a generative way 

to inspire future design-oriented research that inquiries 

into the place, pace, and expression of personal or 

social data in people’s everyday environments. In this 

study, we aim to create a small batch of highly finished, 

robust Chronoscopes to deploy and study in the context 

of people’s everyday lives. We want to further 

understand how temporal metadata can be applied as a 

design material to support linear and non-linear 

encounters with prior life experiences captured in 

personal digital photo archives. On a broader level, we 

hope that our detailed reflexive description of 

 

Figure 6: Chronoscope in a 

domestic context 

 

Figure 7: Scenario of interacting 

with Chronoscope 

 

Figure 8: Peering into the eye 

piece, the user views photos from 

her past. 

 

Figure 9: The act of switching 

modes with the bigger knob 
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Chronoscope and discussion of the resulting 

implications can be appreciated as an effort to better 

support design-oriented forms of knowledge production 

in the HCI community. 

Design Study II: Investigating temporally diverse 

interaction for inter-generational understanding of 

contextual and biographical data (currently starting) 

Expanding Chronoscope’s insights of experiencing 

digital possessions through and across time, I am 

getting interested in how these tuning features could be 

experienced in social interaction. Oftentimes, inter-

generational communication is hard to grasp as people 

are not fully provided with enough information of the 

cultural and political context in different generation 

eras. Inspired by Elsden et al.’s work of documentary 

informatics [12], I plan to propose a long-term design 

service that facilitates families to document their life 

story data privately, and then share their stories in 

person with control over timeframe modes and time 

granularity. Moreover, this design service includes 

another dimension called timeline calibration, which 

enables people to explore stories either based on the 

absolute calendar time or based on human lifespan. 

The story data types and visualization styles will be 

brainstormed in our studio. I aim to build the service 

system and finish this design study by the end of 2020. 

Empirical Study II: Exploring people's attitude and 

relationship in composing and sharing documentary 

informatics over time 

After the design exploration, I will be focusing on the 

social aspects of presenting and querying data through 

and across time between data owners. I aim to recruit 

a small but varied sample of families to participate in 

the empirical study. 

Current and Expected Contributions 

My doctoral research will hopefully extend and bring 

together a range of previous studies of slow technology 

and temporal interaction design. I plan to make three 

research contributions. 

Contribution I: Providing design cases with subjectivity 

By conducting the two design studies, we as a design 

team gets to dig into design details and, through the 

experience of crafting, cultivates a sense of meaningful 

temporal relations to people. Most importantly, we are 

able to showcase two unique but concrete examples for 

future researchers to take consideration of giving form 

to temporality. 

Contribution II: Collecting empirical data for objectivity 

Once we complete the design process, it is essential to 

understand how people’s lived experience with the 

proposed design cases vary or converge. This approach 

not only confirms the objectivity of our research but 

also leads to insights that we as researchers could 

never imagine. 

Contribution III: Surfacing methodological practice-

based insights for more temporally diverse design  

Along with the two design cases and the following 

empirical studies, I aim to view the works through a 

theoretical lens by creating an annotated portfolio [4, 

14, 19]. By doing so, the prior & ongoing works would 

possibly help surface several practice-based insights to 

answer the questions we have for advancing slow 

technology concept, and to explore how temporality 

could be approached and expressed in certain relational 

forms (e.g., different organizations of temporal data). 

  

Conclusion 

In conclusion, the practice-

based approach enables me 

to pursue why and how 

people’s interaction with 

digital possessions are 

sometimes difficult to support 

reflection, contemplation and 

social interactions. After all, 

designing interactive systems 

that helps people understand, 

manipulate and speculate the 

meaning behind data creates 

opportunities to discuss and 

anchor the future world we 

desire. 
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