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ABSTRACT
This special issue focuses on new perspectives of time within HCI research. 
We begin by explicating how HCI’s views of time have broadened over the 
years, going beyond the traditional subjective-objective dichotomy. We 
describe how the HCI community was originally anchored to clock time, 
but more recently the field has begun to incorporate the existential, social, 
and cultural dimensions of time. We introduce the papers in this special 
issue by contextualizing them according to different research areas. We 
conclude by identifying open issues and opportunities that should be 
explored in future HCI research and practice.
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1. Introduction

To anchor our discussion, and before discussing Human-Computer Interaction (HCI) and time, we 
review related literature from philosophy and the social sciences that provides multiple conceptua
lizations of time. We begin by explicating a simple dichotomy between objective and subjective 
perspectives, moving on to modern views that suggest a plurality of perspectives and experiences of 
time. Then, we outline how HCI research has moved from a “clock time” conceptualization to the 
idea that time cannot be reduced to the time of the machine, diversifying perspectives on tempor
ality. We introduce emerging strands of HCI research that view time in three distinct ways: as 
existential concern, as socially constructed, and as cultural phenomenon. Subsequently, we highlight 
how the papers accepted in this special issue incorporate this multifaceted nature of time. We 
conclude by proposing opportunities to explore in future HCI research and practice.

2. Historical and conceptual perspectives of time

It appears almost axiomatic that time is a fundamental dimension of the human condition. 
Nevertheless, the concept of “time” can be difficult to grasp and describe. Time connects with 
ideas of “change,” experienced in the world and within individual and collective consciousness; with 
“events,” which can be seen as contained “in” time and ordered “through” it; and with “duration,” 
which can be measured through clocks and other technological artifacts (Bardon, 2020). All this said, 
although elusive in its interpretations, time’s understanding and related practices deeply affect 
individuals and societies.

Two opposing views, one subjective, and one objective recur throughout the history of Western 
thought about time. On the one hand, the objective perspective is connected to the rise of science 
and the development of technology in modern society. Newton (1687/1934) emphasized this 
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perspective, conceptualizing time as an absolute dimension that contains objects and events, a sort of 
“thing” that has its own reality and stability. Time is the time of the clock, a mechanical instrument 
that can record its exact quantity, making it measurable, uniform, progressive and predictable 
(Starkey, 1989). Until recently this idea dominated the ways Western societies viewed time 
(McGrath, 1988).

On the other hand, a subjective perspective of time was embraced by medieval and modern 
philosophers like Augustine and Kant, who believed that time exists only in the mind. This is also 
the perspective of several more recent philosophers. First Bergson (1913), and then Husserl (1962), 
the founder of phenomenology, strictly connected time to the “self”: our stream of consciousness has 
a temporal character and even the givenness of our present experience cannot be comprehended 
without considering time. From this perspective, time is a characteristic of our consciousness, and it 
is a moot question to ask whether or not it “really” exists.

While this Manichean perspective on time is still highly influential, academic research has moved 
beyond this dichotomy in the past few decades. Time and temporality have started to be studied by 
different disciplines to unpack key domain-specific issues in biology (Feldman et al.,), culture 
(Fabian, 1983), ecology (Egri & Pinfield, 1996), management (Du Gay & Vikkelsø, 2012), organiza
tions (Ancona et al., 2001), physical reality (Rovelli, 2019), politics (Greenhouse, 1996), and society 
(Elias, 1993), among others. In particular, research in the social sciences has criticized both objective 
clock-time and subjective viewpoints, suggesting that time should be seen as the product of specific 
social practices (Nowotny, 1992; Orlikowski & Yates, 2002). Likewise, cultural approaches draw 
attention to negotiations of time within cultures (e.g., Brislin & Kim, 2003; Levine & Norenzayan, 
1999) and challenge assumptions of linear time. They indicate that conceptions of time can be tied to 
time-space formulas of nations, states and citizenship, which in turn reproduce Western canons 
about life and social order.

The proliferation of lenses through which time is being investigated demonstrates a broad shift 
from the question about “what time is,” to the exploration of multiple times and how they work. 
These perspectives have enriched conceptualizations of “time” by showing that time is profoundly 
entangled with the fabrics of our organizational, social, cultural and political life. Next we turn to the 
field of Human-Computer Interaction and examine how perspectives of time have influenced past 
and current research.

3. Time and hci

Despite these newer, diverse perspectives, time in Western societies still remains anchored to 
objective clock time. Time is seen as viscerally connected with technology and science, offering 
a means both to measure phenomena and support the creation of “precise” machines.

It is no wonder, therefore, that initial HCI research was closely focused on clock time, paying 
most attention to time management, scheduling, and tracking. Time has been framed either as 
a descriptive feature of interaction (Card et al., 1980), or from a functional point of view 
(Hildebrandt et al., 2004), e.g., in the form of system and user response times (Dabrowski & 
Munson, 2011). Traditionally, HCI and design research has focused on the development of systems, 
interfaces, artifacts and devices that support individual productive activities and maximize efficiency, 
often reinforcing dominant narratives of objective time, including ideas of universal acceleration 
(Pschetz & Bastian, 2018). Some recent research has focused on supporting flexi-time, including the 
development of systems that automatically adapt users’ schedules to ongoing changes in their 
context, e.g., Kairoscope (Martin & Holtzman, 2011) by combining the scheduling power of other 
users and software. However, that work still promotes optimization, reifying time as an objective 
quantity to be processed by computer algorithms, while at the same time being outside individuals’ 
influence and contributing to yet more pressure than traditional clocks (Pschetz & Bastian, 2018).

Early attempts to counteract this viewpoint were expressed in the slow technology movement 
(Hallnäs & Redström, 2001), which proposes slowness as encouragement for reflection (Odom et al., 

2 A. RAPP ET AL.



2012), and slow design, which induces contemplation and reflective consumption (Strauss & Fuad- 
Luke, 2008). JuicyMo, for instance, is a centrifugal juicer that embeds the principles of slow design, 
supporting the creation of rituals as well as reflection on users’ actions: the juice jar is made of white 
glass, encouraging the person to handle it carefully, taking the time and paying attention during 
serving (Grosse-Hering et al., 2013). Developments of critical design (Dunne & Raby, 2001) 
approaches in HCI (Pierce et al., 2015) have also promoted interfaces that are less utility-driven 
being less focused on efficiency and more on value-oriented perspectives. Similarly, Memonile, Anja, 
Woody and Seaweed, are 4 artifacts designed to embed the Wabi-Sabi philosophy, which acknowl
edges that nothing lasts, nothing is finished, and nothing is perfect, encouraging people to experience 
the impermanence of time, while challenging assumptions of timeless perfection, longevity and 
endurance that encompasses traditional industrial design (Tsaknaki & Fernaeus, 2016). Here, time is 
shaped by design, aiming to support temporal experiences that challenge dominant perspectives. 
These approaches stand in direct contrast to designs that display “objective” temporal representa
tions, such as timelines (Di Bartolomeo et al., 2020) or temporal trajectories (Benford & Giannachi, 
2008).

There is consistent recent support within HCI for the idea that time cannot be reduced to the 
time of the machine, diversifying perspectives on temporality (Liikkanen & Gómez, 2013; Pschetz, 
2015). Here we define three emerging strands of research that embody these widened 
perspectives.

3.1. Time as an existential concern

A first strand of this research in HCI relates to the idea of time as an existential concern. HCI work 
on aging (e.g., Loup et al., 2017), legacy (Banks, 2011; Gulotta et al., 2014) and death (Gulotta et al., 
2017; Moncur et al., 2012) is tied to fundamental existential issues, like the desire for longevity and 
immortality, the relentless flow of time, the need to be remembered in the future, as well as the 
frailty of the material and the digital as they decay over the years. Likewise, research on personal 
(e.g., Elsden et al., 2016; Van Gennip et al., 2015), family (Petrelli & Whittaker, 2010) and social 
(Jones & Ackerman, 2018) memories highlights how our present is intrinsically tied to the way we 
make sense of our pasts. Along the same lines, the exploration of opportunities to design for human 
dynamics of change (Rapp et al., 2019), the fundamental temporality of the self (Rapp & Tirassa, 
2017), and the future self (Petrelli et al., 2009) connects a phenomenological interest in the 
subjectivity of time to matters that unfold in people’s actual existence. For instance, Rapp et al. 
(2019) argued that human change does not simply follow the time of the clock: it takes multiple, 
non-linear, often unforeseeable, trajectories, which arise from the unpredictability of the individuals’ 
life courses. In this process, technology may play a minor, if any, role and should be capable of 
accounting for the uncertainty of time.

3.2. Social organization of time

A second line of research deals with the social organization of time, and how it is constructed 
through the practices of players (Rapp, 2021), through festivities (Petrelli & Light, 2014), and rituals 
(Uriu & Odom, 2016). For example, Petrelli and Light (2014) explored the time of personal and 
family rituals carried out at Christmas in Northern England. By recurring year after year, Christmas 
celebrations form a trajectory in time: while each instance of Christmas is a moment in time, its 
repetitions, linked together, make visible changes in the celebrations and the passing of time. This 
trajectory creates a chain of memories of the past, anticipations of the future, and a sense of the 
present as meaningful in its connection back and forward, which intersects with the lives of others to 
whom people are connected. Rapp (2021) investigated how players in World of Warcraft collectively 
construct the temporality of play following, rearranging and resisting the time that is wired into the 
design of the game. Here, time is produced within the social practices which players participate in, 
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through the continuous “work” that they perform during play. Along the same lines, HCI and 
Computer-Supported Cooperative Work (CSCW) studies on the formation and routinization of 
temporal rhythms in organizations (e.g., Jackson et al., 2011; Reddy et al., 2006), on collaborative 
scheduling of work tasks (e.g., Whittaker & Schwarz, 1995, 1999), and on time and task management 
(e.g., Bellotti et al., 2004) tackle the socially constructed nature of time. Mazmanian et al. (2015), for 
instance, explored alternative temporal logics to the socially legitimated, shared assumptions about 
time that are embedded in institutional and societal norms. They identified four porous ways of 
orienting to time that are spectral, mosaic, rhythmic, and obligated: these ways show that lived time 
is the byproduct of constant social negotiations, in which people struggle to define a sense of self in 
alignment with prevalent norms around time, work, and productivity.

3.3. Cultural approaches to time

A third strand of research connects to cultural approaches to time. There has been much research 
focused on capturing cultural differences that affect people’s behavior in dealing with time-related 
aspects of their everyday life, e.g., by defining taxonomies of cultures with respect to technology 
usage, for instance, of online scheduling tools (Reinecke et al., 2013) or technologies for time 
management (Chalot et al., 2016). There has also been recent research that explores how technol
ogies contribute to the inclusion and exclusion of groups by supporting certain cultures of time. 
Research on technologies for the workplace in Kenya, for instance, demonstrates that Internet 
technologies that promote “access anytime and anywhere” embed cultural biases, perpetuate 
power asymmetries and negatively affect local rhythms (Wyche et al., 2010). Taylor et al. (2017) 
suggest that digital technologies which encourage values of scheduling and planning may not fit with 
particular cultures that do not hold these values. Such technologies may “breach” cultural protocols 
about information management, failing to accurately reflect the “real” timing of a situation, while 
conveying implicit “common knowledge” that is not useful for community members. Pschetz and 
Bastian (2018) analyze how time may legitimize some and manage others, as well as work to support 
systems of inclusion and exclusion and become a form of social power. They propose the idea of 
Temporal Design, an approach to time in design that shifts toward a pluralist and politicized 
perspective on time, recognizing that everyday rhythms exist in multiple and sometimes conflicting 
temporalities. This approach aims to empower “alternative temporalities that are neglected by the 
dominant narratives, and suggests that designers start looking at time as something that emerges out 
of the complex relations between material, cultural, social, economic and political forces” (p. 174).

In these three perspectives, time can take the form of the objective clock time, captured by 
machines, but its meaning exceeds simple quantification. On the one hand, time becomes 
a phenomenon that concerns fundamental aspects of existence, being related to what Henri 
Bergson called duration, namely, the time of consciousness, a time that is multiple, heterogeneous, 
qualitative and mobile. On the other hand, time becomes a social and cultural concern, as it unfolds 
through practices among individuals, groups, and societies. In other words, time becomes funda
mentally plural, rather than reduced to a single essence, and, as such, it should be accounted for in its 
multifaceted nature.

4. The multifaceted nature of time: papers appearing in this special issue

In this special issue we focus on how HCI research might account for the phenomenon of time as an 
existential, social, cultural, and design matter. We received more than 40 thought-provoking 
abstracts that conveyed multifaceted aspects of time, emphasizing how the “temporal problem” 
seeps into various domains that are central for the HCI community.

The six accepted papers illustrate this multifaceted, contemporary research perspective, revealing 
its focus and diversity. Produced during the challenging outbreak of COVID-19, they tackle “time” 
from different angles, stressing that it cannot be reduced to a single essence. Methodologically, they 
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include experiments, artifact and social analyses, design fictions, theoretical surveys, interviews and 
research through design.

We summarize the articles by briefly contextualizing each in broader HCI research on time, so as 
to highlight its multifaceted nature.

Uhde Alarith and Marc Hassenzahl’s work (Alarith & Hassenzahl, this issue) connects with HCI 
research on how people personally and meaningfully construct personal memories (Petrelli et al., 
2008; Van den Hoven et al., 2012; Van Gennip et al., 2015), as well as studies exploring how digital 
tools support the recollection of past episodes (e.g., Cosley et al., 2012; Rapp, 2018; Sellen & 
Whittaker, 2010), or impact the act of remembering itself (Konrad et al., 2016a, 2016b). The authors 
look at the impact of reminiscing on well-being. They present two comparative online studies that 
analyze the effect of different modes of reminiscing according to whether people see their past as 
more positive or negative, based on time perspective theory. In the studies, they ask participants to 
record and classify positive memories, and invite them to immerse themselves in four fictional 
scenarios of reminiscing, which, following an experimental vignette methodology, varied according 
to level of “mediation” (technology-mediated vs. unmediated reminiscing) and “trigger” (external 
trigger vs. intentional reminiscing). In the first study, they found that technological mediation had 
a generally positive effect, particularly for participants who tend to have a negative view of their past 
experiences. They then derive three explanations for this result, which were tested in a second study. 
The first assumed that a representation of the experience rather than the mental memory would help 
participants deal with negative aspects of past experiences. The second assumed that involuntary 
mind-wandering may be problematic for people with a negative past perspective. The third, was that 
mediation could disturb existing positive practices of reminiscing. The second study shows that, 
although technological mediation had an overall positive impact on the well-being of participants, it 
may negatively affect “rosy views” of past experiences. Overall, the studies suggest that participants 
with different time perspectives experience reminiscing technologies in different ways, which is 
particularly relevant to the development of these technologies.

Michal Rinott and Noam Tractinsky’s article (Rinott & Tractinsky, this issue) relates to HCI 
research concerned with rhythms of the body (Brazauskayte, 2020; Stepanova et al., 2020) and 
connects with embodied approaches to design, like somesthetic appreciation design (Alfaras et al., 
2020; Höök et al., 2016), body-centered design (Svanæs & Barkhuus, 2020), and biofeedback 
research (Frey et al., 2018; Neidlinger et al., 2017). Motivated by behavioral research findings that 
time-based alignment of people’s movement can support sociability, the authors provide a thorough 
analysis of Interpersonal Motor Synchronization (IMS), and its potential for HCI. The authors 
reflect on challenges and opportunities presented by an interesting installation called Two Riders, in 
which two people sit on bicycles facing each other and can influence a musical output by 
synchronizing their peddling. From the analysis of similar experimental projects and review of 
literature, the authors derive and discuss eleven dimensions that can support the study and 
application of IMS, they are: Temporality, Movement, Information Exchange, Object Involvement 
and Constriction, Entrainment, Stimuli, Intentionality, Number of Participants, Participant 
Relationship, Participant Profiles, Synchronization Outcomes, and Breadth of the Effect. The 
authors then move to analyze synchronization experiences in terms of affordances, signifiers, 
constraints, mappings, and feedback. They conclude by discussing the potential of IMS particularly 
in the context of remote synchronization, and how this might better support experiences of 
togetherness, group cohesion, and conflict resolution – experiences that may be particularly 
relevant in times of global pandemics.

Frederick van Amstel and Rodrigo Freese Gonzatto’s article (van Amstel & Freese Gonzatto, 
this issue) can be related to approaches to design that question the status quo (Blythe et al., 2018) 
imagining alternative pasts (e.g., Eriksson & Pargman, 2018; Huybrechts et al., 2017), or proposing 
alternative futures through provocative and fictional prototypes (Pschetz et al., 2019; Purpura et al., 
2011; Rapp, 2019, 2020a). The authors present the concept of existential time as introduced by 
Brazilian philosopher Alvaro Vieira Pinto, which focuses on historicity and the “production of 
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existence.” Existential here refers to a socio-political perspective that understands time as unfolding 
through existential challenges that involve “choices, decisions, ethical dilemmas, and politics.” The 
authors discuss Vieira Pinto’s view of a process of colonization of the future, particularly in what the 
philosopher defines as underdeveloped nations. In this case, underdevelopment refers to a condition 
that results from a past of colonial oppression that reduces the future to what is seen as a continuity 
of this oppressive condition, and presents technology as the engine that pushes underdeveloped 
nations toward the assumed developed state. The authors explore these concepts in the context of 
interaction design education in Brazil. They turn to a critical form of design fiction to encourage 
students to problematize the historicity of their realities. Historicity according to Vieira Pinto can be 
a way to challenge this colonization of the future, as it is humans, not technology, that make history. 
They report on the challenges of producing design fictions “from” their realities, and their approach 
to introducing conjunctural artifacts, or artifacts that bring together multiple aspects of a historical 
situation, for which mockumentaries would be particularly suitable.

William Odom, Erik Stolterman, and Amy Chen’s article (Odom et al., this issue) connects with 
HCI research that seeks to amplify time presence and reflection, supporting e.g., long-term use of 
objects (Pschetz & Banks, 2013), reminiscence (Tsai et al., 2014), storytelling (Heshmat et al., 2020), 
and contemplation (Odom, 2015). The authors contribute to this approach by proposing to extend 
the theory of slow technology through the analysis of seven design examples that aim to support 
“longer-term human-technology” relations. The paper is based on their artifact analysis approach, 
which starts with a tentative definition of slow technology and the selection of related artifacts. It 
proceeds with an iterative process that examines potentially “slow” properties of each artifact, at each 
step revising the tentative definition based on their analysis, until the generation of new insights 
slows down. Their process concludes by revisiting and extending the initial theory. The approach 
leads the authors to identify eight key qualities of slow technologies: implicit slowness, explicit 
slowness, ongoingness, temporal drift, pre-interaction, temporal modality, temporal interconnected
ness, and temporal granularity. The description of these qualities, supported by concrete design 
examples, provide a way to help designers and researchers to re-interpret the original slow technol
ogy proposal and extend it through the creation of new kinds of slow technologies.

Jörgen Rahm-Skågeby and Lina Rahm’s article (Rahm-Skågeby & Rahm, this issue) relates to the 
recent interest in HCI for sustainable practices that embrace a posthuman perspective on nature 
(Smith et al., 2017), where humans and nonhumans may find new form of relations (J. Liu et al., 
2018) that are not characterized by domination and exploitation (S.Y. Liu et al., 2019) and time 
becomes stretched to millions, or even billions of years. The authors bring together this discussion 
on temporality, materiality and sustainability in HCI to develop a renewed temporal sensibility 
toward what they call “deep time design thinking.” Framing their discussion around media theorist 
Jussi Parikka’s concept of deep time, the authors draw attention to the problems of conflating media 
and earth history, and displacing geological materials from their strata while re-placing them in 
media artifacts. They assess the impact of technical infrastructures not only on people’s lives and 
artifact ecologies but also on broader ecologies. This approach to deep time design thinking stresses 
the need for considering the interplay between the mundanity of everyday life and geological 
timescales, and could expand HCI’s research on time.

Jocelyn Spence, Dimitrios Darzentas, Harriet Cameron, Yitong Huang, Matt Adams, Ju Farr, Nick 
Tandavanitj, and Steve Benford’s article (Spence et al., this issue) relates to HCI work that attempts to tie 
together personal and collective pasts, extended forms of present, and imaginations and concerns about 
the future, like research on digital legacy (Gulotta et al., 2017), digital mementos (Bowen & Petrelli, 2011), 
museums (Claisse et al., 2020), and time capsules (Petrelli et al., 2009). The authors look at the effect of 
past and future engagement in the present through two case studies of virtual gifting in museums. The 
first is based on the Gift app that invites visitors to create audio-visual gifts with chosen museum objects 
and send them to friends or family members. The second is based on a virtual reality installation called 
VRtefacts, which serves as a medium for visitors to describe personal stories about an object that they 
would choose to donate to the museum’s collection. In the first case, the gift is directed toward a person 
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and in the second, toward the museum. The case studies are examined through the lenses of storytelling’s 
performance continuum, Performative Experience Design (PEM) analysis, and Hagerstrand’s notion of 
time-space. They find that the more an object invites mental and emotional investment in the past and 
future, the more users engage in their experience of the “now.” This key finding leads to the development 
of a framework of temporal experience that anchors past and future in the present moment, and can 
potentially support stronger engagement with participants’ current experiences.

5. Issues and opportunities for future research

The work included in this special issue demonstrates that the concept of time cannot be reduced to 
the classical opposition between subjective and objective time. Time is a multifaceted phenomenon. 
Although its ultimate essence may be seen as elusive and mysterious, features of “times” can be 
captured by different lenses, which can help make its intrinsically complex nature emerge. The 
papers in this special issue illustrate different ways of studying and conceptualizing time in relation 
to technology. Here we indicate how their temporal subjects relate and/or extend the three strands of 
research defined in Section 2, and propose future directions for exploration.

5.1. Time as an existential concern

Current research that approaches time as an existential concern is supported by Odom, Stolterman 
and Chen’s analysis. Their proposed artifact analysis framework suggests future designs of artifacts 
that may amplify people’s experiences of time. At the same time it may also offer practical hints for 
extending the initial proposal of slow technology (Hallnäs & Redström, 2001) through design 
practice. Supporting awareness of time can promote reflection on one’s contexts, relationships, 
and ultimate mode of being in the world. Spence et al. analyze how the experience of the “now” 
can be amplified through museum interventions that support people’s orientation to both pasts and 
futures. Through a controlled study, Alarith and Hassenzahl provide evidence of how different 
reminiscing conditions may impact individual well-being. This demonstrates value, while also 
supporting the development of future design-led approaches that invite reflection on one’s experi
ences and ultimate existence.

Future work could benefit from analytical approaches that focus on contextual and design 
practice. This could examine other practice-based frameworks that aim to support the design of 
interactive systems to tackle temporal issues that currently seem abstract. Other quantitative and 
qualitative work could explore the impact of various situations and designs on different indivi
duals. In particular, in-depth qualitative research, using e.g., diary studies and autoethnography, 
could uncover how the experience of time is lived by the person, connecting it to her existential 
concerns.

5.2. Social organization of time

Research into the social organization of time is extended here by Rinott and Tractinsky’s analysis. 
They focus on bodily movement, definition of dimensions and elements of experience of 
synchronization providing a timely discussion on how syncing bodies can lead to extended 
sociability. This research theme gains a new perspective from Rahm-Skågeby and 
Rahm’s discussion of deep time, specifically as they attempt to place it within the context of 
human practices. Van Amstel and Freese Gonzatto’s work with students in Brazil offers a new take 
on critical fictions, in the form of discussions and mockumentaries which demonstrate the value 
of situated practices in design.

Future research on social organization of time could revisit the scale and scope of social practices. 
This might take the form of novel explorations of situated conditions of the body in time, helping to 
understand how practices materialize, possibly leading to renewed social conditions. Another 
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direction might examine practices through larger scales of time and consider temporal lenses for 
other entities beyond the human. In this perspective, researchers may look at “society” as composed 
of both human and non-human actors, like objects and natural environments, and explore how 
people “collaborate” with these non-human entities to construct “time.”

Such widening of perspectives could also be extended by theories that connect time to the 
dimension of space. Spence et al.’s article builds on Hägerstrand’s conception of time-space 
(Hägerstrand, 1970). In relativistic physics, time and space are replaced by space-time, a sort of four- 
dimensional block that contains the universe of objects and events (Bardon, 2020). Human geo
graphy and social science also highlight that space and time are strictly intertwined (Giddens, 1990; 
Thrift, 2006). Theorizing time in connection with space, thus, appears to be a promising line of 
research for HCI.

5.3. Cultural approaches to time

Work on cultural approaches to time is here extended through Van Amstel and Gonzatto’s intro
duction to Viera Pinto’s politicized take on visions of the future. This approach counteracts grand 
narratives through facts of life, as well as demonstrations of how these ideas could be translated into 
practical design exercises. Rinott and Tractinsky’s discussion on the potential for synchronization of 
bodies in time, both face to face and remotely, indicates how technology can lead groups to 
potentially redress divisive aspects of culture and resolve conflicts. Spence et al.’s analysis of Gift 
App and VRtefacts shows that museums are holders of sociocultural pasts reinterpreted in con
temporary culture, possibly influencing and shaping future generations.

Future research on cultural aspects of time could benefit from practical approaches that look 
beyond grand narratives from the global north. It could help diversify the portfolio of cases and 
reveal hidden assumptions that shape current temporal orders. It could also extend views of culture 
beyond assumed narratives of histories and futures, by exploring a wider range of thinkers, especially 
from the global south. It could further take advantage of practical approaches and work that 
examines issues emerging from inequalities of time in any context. Exploring alternative takes on 
time beyond Westernized temporal assumptions, that extend perspectives beyond “our” and “other” 
temporal practices, could support identification, inclusion, acceptance and empathy toward the 
multiple temporalities that are part of our lives.

5.4. Further aspects of time

Beyond these future opportunities that concern the existential, social, and cultural aspects of time, 
we think that the HCI community could extend time and technology studies by tackling other, more 
general, issues.

Firstly, most work on time in HCI seems to rely on theoretical frameworks derived from other 
domains. While HCI research often “imports” theories to produce relevant insights, during this 
“transfer,” applications may focus exclusively on particular parts of the theory, thus simplifying its 
original scope. This likely happens because specific theoretical aspects translate more easily into 
design features (Hekler et al., 2013). However, the design of systems based on such specific concepts 
may only work when paired with other concepts, making designers lose sight of the whole picture. 
The articles included in this special issue explore both theory-inspired research questions and 
produce theoretical knowledge about how time and technology interact. Further research on time 
in HCI could benefit from theories of technology and time that are motivated by specific HCI needs. 
This would allow us to better understand the role that specific technologies (e.g., wearable devices, 
virtual or augmented reality, etc.) and design features may have in affecting and being affected by 
time, and how this knowledge may be turned into effective designs.

Secondly, the design of interfaces and systems may shape the ability of a system to encourage 
certain experiences or behaviors in users, as in the slow technology movement which attempts to 
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promote reflection and contemplation. However, HCI design practices are still largely driven by 
productivity, speed, and efficiency, and often aim to increase engagement and retention, or to 
encourage people to give up ties to their real world and its timings, in favor of online activities 
(Rapp, 2020b). Schüll (2014) showed how certain devices can be specifically designed to engender 
a suspension of time, which may promote addictive behaviors and continuous engagement. The 
effects of time design, therefore, cannot be exempt from a thorough ethical reflection. Research could 
also embrace the multifaceted characteristics of time by investigating and designing diverse “time 
forms,” beyond a focus on acceleration or slowness. For instance, the consideration of cyclic time, 
which is common in myth (De Santillana & Von Dechend, 1969), could produce rich experiences 
and interfaces (Rapp, 2021).

Furthermore, future research should also ask ethical questions such as: Are there side-effects 
arising from shaping the temporality of people through technology, and how can we deal with them? 
How can we account for and respect the different times that characterize different societies and 
cultures without imposing a unique design-based temporality? What if novel, pervasive, extremely 
effective, temporal design could be enacted, capable of profoundly affecting people’s experience of 
time? These questions will continue to intrigue us, and we look forward to seeing more investigation 
in these areas in future research.

Articles in this special issue
Odom, W., Stolterman, E., Chen, A. (this issue). Extending a Theory of Slow Technology for Design through Artifact 
Analysis. Human–Computer Interaction. https://doi.org/10.1080/07370024.2021.1913416

Rahm-Skågeby, J., Rahm, L. (this issue). HCI and deep time: toward deep time design thinking. Human–Computer 
Interaction. https://doi.org/10.1080/07370024.2021.1902328

Rinott, M., Tractinsky, N. (this issue). Designing for Interpersonal Motor Synchronization. Human–Computer 
Interaction. https://doi.org/10.1080/07370024.2021.1912608

Spence, J., Darzentas, D., Cameron, H., Huang, Y., Adams, M., Farr, J., Tandavanitj, N. Benford, S. (this issue). 
Gifting in Museums: Using Multiple Time Orientations to Heighten Present-Moment Engagement. Human– 
Computer Interaction. https://doi.org/10.1080/07370024.2021.1923496

Uhde, A., Hassenzahl, M. (this issue). Time Perspectives in Technology-mediated Reminiscing: Effects of Basic Design 
Decisions on Subjective Well-being. Human–Computer Interaction. https://doi.org/10.1080/07370024.2021.1913415

van Amstel, F., Freese Gonzatto, R. (this issue). Existential time and historicity in interaction design. Human– 
Computer Interaction.

Notes on contributors 
Amon Rapp (amon.rapp@unito.it) is a human–computer interaction scientist with an interest in self-tracking and 
wearable devices, behavior change technologies, intelligent agents, and video games; he is an Assistant Professor in the 
Computer Science Department at the University of Torino.

William Odom (wodom@sfu.ca, www.willodom.com) is a human-computer interaction researcher with an interest in 
slow technology, temporality, and design for everyday life; he is an Assistant Professor in the School of Interactive Arts 
and Technology at Simon Fraser University.

Larissa Pschetz (l.pschetz@ed.ac.uk) is an interaction designer with an interest in Temporal Design, socio- 
technological narratives, and technological inclusion; she is a Lecturer in Design Informatics and Edinburgh 
Futures Institute Fellow at the University of Edinburgh.

Daniela Petrelli (d.petrelli@shu.ac.uk) is a human-computer interaction scholar with an interest in personal and 
collective memories, digital heritage, immersive experiences, tangible and embodied interaction; she is Professor of 
Interaction Design in the Art, Design and Media Research Centre at Sheffield Hallam University.

ORCID
Amon Rapp http://orcid.org/0000-0003-3855-9961
Daniela Petrelli http://orcid.org/0000-0003-4103-3565

HUMAN–COMPUTER INTERACTION 9

https://doi.org/10.1080/07370024.2021.1913416
https://doi.org/10.1080/07370024.2021.1902328
https://doi.org/10.1080/07370024.2021.1912608
https://doi.org/10.1080/07370024.2021.1923496
https://doi.org/10.1080/07370024.2021.1913415


References

Alfaras, M., Tsaknaki, V., Sanches, P., Windlin, C., Umair, M., Sas, C., & Höök, K. (2020). From Biodata to Somadata. 
In Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems (CHI ‘20). Association for 
Computing Machinery, New York, NY, USA, 1–14. https://doi.org/10.1145/3313831.3376684

Ancona, D. F., Okhuysen, G. A., & Perlow, L. A. (2001). Taking time to integrate temporal research. Academy of 
Management Review, 26(4), 512–529. https://doi.org/10.2307/3560239

Banks, R. (2011). The future of looking back (Microsoft Research). Microsoft Press.
Bardon, A. (2020). A brief history of the philosophy of time. Oxford University Press.
Bellotti, V., Dalal, B., Good, N., Flynn, P., Bobrow, D., & Ducheneaut, N. (2004). What a to-do: Studies of task 

management towards the design of a personal task list manager. In Proceedings of the SIGCHI Conference on 
Human Factors in Computing Systems (CHI ‘04). Association for Computing Machinery, New York, NY, USA, 
735–742. https://doi.org/10.1145/985692.985785

Benford, S., & Giannachi, G. (2008). Temporal trajectories in shared interactive narratives. In Proceedings of the 
SIGCHI Conference on Human Factors in Computing Systems (CHI ‘08). Association for Computing Machinery, 
New York, NY, USA, 73–82. https://doi.org/10.1145/1357054.1357067

Bergson, H. (1913). Time and free will. In An essay on the immediate data of consciousness. George Allen & Company.
Blythe, M., Encinas, E., Kaye, J., Avery, M. L., McCabe, R., & Andersen, K. (2018). Imaginary design workbooks: 

Constructive criticism and practical provocation. In Proceedings of the 2018 CHI Conference on Human Factors in 
Computing Systems (CHI ‘18). Association for Computing Machinery, New York, NY, USA, 1–12. https://doi.org/ 
10.1145/3173574.3173807

Bowen, S., & Petrelli, D. (2011). Remembering today tomorrow: Exploring the human-centred design of digital 
mementos. International Journal of Human-Computer Studies, 69, 5 (May, 2011), 324–337. https://doi.org/10. 
1016/j.ijhcs.2010.12.005

Brazauskayte, Y. (2020). Undῠla: Embodied Mediated Communication via Coordinated Movement. In Proceedings of 
the Fourteenth International Conference on Tangible, Embedded, and Embodied Interaction (TEI ‘20). Association 
for Computing Machinery, New York, NY, USA, 655–660. https://doi.org/10.1145/3374920.3375287

Brislin, R. W., & Kim, E. S. (2003). Cultural Diversity in People’s Understanding and Uses of Time. Applied 
Psychology: An International Review, 52(3), 363–382. https://doi.org/10.1111/1464-0597.00140

Card, S. K., Moran, T. P., & Newell, A. (1980). The keystroke-level model for user performance time with interactive 
systems. Communications of the ACM, 23(7), 396–410. https://doi.org/10.1145/358886.358895

Chalot, H., Cheng, C., Yu, C., Rau, P.-L. P., & Gao, Q. (2016). Time Management Application: Insights on French and 
Chinese Collaboration. In Proceedings of the 19th ACM Conference on Computer Supported Cooperative Work and 
Social Computing Companion (CSCW ’16), 241–244. San Francisco, USA. http://doi.org/10.1145/2818052.2869085

Claisse, C., Petrelli, D., Ciolfi, L., Dulake, N., Marshall, M. T., & Durrant, A. C. (2020). Crafting Critical Heritage 
Discourses into Interactive Exhibition Design. In Proceedings of the 2020 CHI Conference on Human Factors in 
Computing Systems (CHI ‘20). Association for Computing Machinery, New York, NY, USA, 1–13. https://doi.org/ 
10.1145/3313831.3376689

Cosley, D., Sosik, V. S., Schultz, J., Peesapati, S. T., & Lee, S. (2012). Experiences with designing tools for everyday 
reminiscing. Human-Computer Interaction, 27(1–2), 175–198. https://doi.org/10.1080/07370024.2012.656047

Dabrowski, J., & Munson, E. V. (2011). 40years of searching for the best computer system response time. Interacting 
with Computers, 23(5), 555–564. https://doi.org/10.1016/j.intcom.2011.05.008

De Santillana, G., & Von Dechend, H. (1969). Hamlet’s Mill: An Essay on Myth and the Frame of Time. Gambit.
Di Bartolomeo, S., Pandey, A., Leventidis, A., Saffo, D., Syeda, U. H., Carstensdottir, E., El-Nasr, M. S., Borkin, M. A., 

& Dunne, C. (2020). Evaluating the Effect of Timeline Shape on Visualization Task Performance. In Proceedings of 
the 2020 CHI Conference on Human Factors in Computing Systems (CHI ‘20). Association for Computing 
Machinery, New York, NY, USA, 1–12. https://doi.org/10.1145/3313831.3376237

Du Gay, P., & Vikkelsø, S. (2012). Reflections: On the lost specification of ‘change.’ Journal of Change Management, 12 
(2), 121–143. https://doi.org/10.1080/14697017.2011.606609

Dunne, A., & Raby, F. (2001). Design Noir: The secret life of electronic objects. Birkh€auser.
Egri, C. P., & Pinfield, L. T. (1996). Organizations and the biosphere: Ecologies and environments. In S. R. Clegg, 

C. Hardy, & W. R. Nord (Eds.), Handbook of Organization Studies (pp. 459–483). Sage Publications.
Elias, N. (1993). Time: An essay. Blackwell Publishing.
Elsden, C., Kirk, D. S., & Durrant, A. C. (2016). A Quantified Past: Toward Design for Remembering With Personal 

Informatics. Human–Computer Interaction, 31(6), 518–557. https://doi.org/10.1080/07370024.2015.1093422
Eriksson, E., & Pargman, D. (2018). Meeting the future in the past-using counterfactual history to imagine computing 

futures. In Proceedings of the 2018 Workshop on Computing within Limits (LIMITS ‘18). Association for Computing 
Machinery, New York, NY, USA, 1–8. https://doi.org/10.1145/3232617.3232621

Fabian, J. (1983). Time and the Other: How Anthropology Makes its Object. Columbia University Press.

10 A. RAPP ET AL.

https://doi.org/10.1145/3313831.3376684
https://doi.org/10.2307/3560239
https://doi.org/10.1145/985692.985785
https://doi.org/10.1145/1357054.1357067
https://doi.org/10.1145/3173574.3173807
https://doi.org/10.1145/3173574.3173807
https://doi.org/10.1016/j.ijhcs.2010.12.005
https://doi.org/10.1016/j.ijhcs.2010.12.005
https://doi.org/10.1145/3374920.3375287
https://doi.org/10.1111/1464-0597.00140
https://doi.org/10.1145/358886.358895
http://doi.org/10.1145/2818052.2869085
https://doi.org/10.1145/3313831.3376689
https://doi.org/10.1145/3313831.3376689
https://doi.org/10.1080/07370024.2012.656047
https://doi.org/10.1016/j.intcom.2011.05.008
https://doi.org/10.1145/3313831.3376237
https://doi.org/10.1080/14697017.2011.606609
https://doi.org/10.1080/07370024.2015.1093422
https://doi.org/10.1145/3232617.3232621


Frey, J., Grabli, M., Slyper, R., & Cauchard, J. R. (2018). Breeze: Sharing Biofeedback through Wearable Technologies. 
In Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems (CHI ‘18). Association for 
Computing Machinery, New York, NY, USA, 1–12. https://doi.org/10.1145/3173574.3174219

Giddens, A. (1990). The consequences of modernity. Stanford University Press.
Greenhouse, C. J. (1996). A Moment’s Notice: Time Politics Across Cultures. Cornell University Press.
Grosse-Hering, B., Mason, J., Aliakseyeu, D., Bakker, C., & Desmet, P. (2013). Slow design for meaningful interactions. 

In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI ‘13). Association for 
Computing Machinery, New York, NY, USA, 3431–3440. https://doi.org/10.1145/2470654.2466472

Gulotta, R., Kelliher, A., & Forlizzi, J. (2017). Digital Systems and the Experience of Legacy. In Proceedings of the 2017 
Conference on Designing Interactive Systems (DIS ‘17). Association for Computing Machinery, New York, NY, USA, 
663–674. https://doi.org/10.1145/3064663.3064731

Gulotta, R., Odom, W., Faste, H., & Forlizzi, J. (2014). Legacy in the age of the internet: Reflections on how interactive 
systems shape how we are remembered. In Proceedings of the 2014 conference on Designing interactive systems (DIS 
‘14). Association for Computing Machinery, New York, NY, USA, 975–984. https://doi.org/10.1145/2598510. 
2598579

Hägerstrand, T. (1970). What about people in Regional Science? Papers of the Regional Science Association, 24(1), 
6–21. https://doi.org/10.1007/BF01936872

Hallnäs, L., & Redström, J. (2001). Slow Technology – Designing for Reflection. Personal and Ubiquitous Computing, 5 
(3), 201–212. https://doi.org/10.1007/PL00000019

Hekler, E. B., Klasnja, P., Froehlich, J. E., & Buman, M. P., 2013. Mind the theoretical gap: Interpreting, using, and 
developing behavioral theory in HCI research. In: Proceedings of the SIGCHI Conference on Human Factors in 
Computing Systems. ACM, New York, pp. 3307–3316. https://doi.org/10.1145/2470654.2466452.

Heshmat, Y., Neustaedter, C., McCaffrey, K., Odom, W., Wakkary, R., & Yang, Z. (2020). FamilyStories: 
Asynchronous Audio Storytelling for Family Members Across Time Zones. In Proceedings of the 2020 CHI 
Conference on Human Factors in Computing Systems (CHI ‘20). Association for Computing Machinery, 
New York, NY, USA, 1–14. https://doi.org/10.1145/3313831.3376486

Hildebrandt, M., Dix, A., & Meyer, H. A. (2004). Time design. N CHI ‘04 Extended abstracts on Human Factors in 
Computing Systems (CHI EA ‘04). Association for Computing Machinery, New York, NY, USA, 1737–1738. https:// 
doi.org/10.1145/985921.986208

Höök, K., Jonsson, M. P., Ståhl, A., & Mercurio, J. (2016). Somaesthetic Appreciation Design. In Proceedings of the 
2016 CHI Conference on Human Factors in Computing Systems (CHI ‘16). Association for Computing Machinery, 
New York, NY, USA, 3131–3142. https://doi.org/10.1145/2858036.2858583

Husserl, E. (1962). Phänomenologische Psychologie, Husserliana IX. Den Haag: Martinus Nijhoff; Husserl, Edmund 
1966: Zur Phänomenologie des inneren Zeitbewußtseins (1893-1917), Husserliana X. Den Haag: Martinus Nijhoff

Huybrechts, L., Hendriks, N., & Martens, S. (2017). Counterfactual scripting: Challenging the temporality of 
participation. CoDesign, 13(2), 96–109. https://doi.org/10.1080/15710882.2017.1309438

Jackson, S. J., Ribes, D., Buyuktur, A. G., & Bowker, G. C. (2011). Collaborative rhythm: Temporal dissonance and 
alignment in collaborative scientific work. In Proceedings of the ACM 2011 conference on Computer supported 
cooperative work (CSCW ‘11). Association for Computing Machinery, New York, NY, USA, 245–254. https://doi. 
org/10.1145/1958824.1958861

Jones, J., & Ackerman, M. S. (2018). Co-constructing Family Memory: Understanding the Intergenerational Practices 
of Passing on Family Stories. In Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems 
(CHI ‘18). Association for Computing Machinery, New York, NY, USA, 1–13. https://doi.org/10.1145/3173574. 
3173998

Konrad, A., Isaacs, E., & Whittaker, S. (2016a). Technology-mediated memory: Is technology altering our memories 
and interfering with well-being? ACM Transactions on Computer-Human Interaction, 23, 4, Article 23 
(September 2016), 29.https://doi.org/10.1145/2934667

Konrad, A., Tucker, S., Crane, J., & Whittaker, S. (2016b). Technology and reflection: Mood and memory mechanisms 
for well-being. Psychology of Well-being, 6(1), 1. https://doi.org/10.1186/s13612-016-0045-3

Levine, R. V., & Norenzayan, A. (1999). The Pace of Life in 31 Countries. Journal of Cross-Cultural Psychology, 30(2), 
178–205. https://doi.org/10.1177/0022022199030002003

Liikkanen, L., & Gómez, P. G. (2013). Designing interactive systems for the experience of time. In Proceedings of the 
6th International Conference on Designing Pleasurable Products and Interfaces (DPPI ‘13). Association for 
Computing Machinery, New York, NY, USA, 146–155 https://doi.org/10.1145/2513506.2513522

Liu, J., Byrne, D., & Devendorf, L. (2018). Design for Collaborative Survival: An Inquiry into Human-Fungi 
Relationships. Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems. Association for 
Computing Machinery, New York, NY, USA, 1–13. https://doi.org/10.1145/3173574.3173614

Liu, S. Y., Bardzell, S., & Bardzell, J. (2019). Symbiotic Encounters: HCI and Sustainable Agriculture. In Proceedings of 
the 2019 CHI Conference on Human Factors in Computing Systems (CHI ‘19). Association for Computing 
Machinery, New York, NY, USA, 1–13. https://doi.org/10.1145/3290605.3300547

HUMAN–COMPUTER INTERACTION 11

https://doi.org/10.1145/3173574.3174219
https://doi.org/10.1145/2470654.2466472
https://doi.org/10.1145/3064663.3064731
https://doi.org/10.1145/2598510.2598579
https://doi.org/10.1145/2598510.2598579
https://doi.org/10.1007/BF01936872
https://doi.org/10.1007/PL00000019
https://doi.org/10.1145/2470654.2466452
https://doi.org/10.1145/3313831.3376486
https://doi.org/10.1145/985921.986208
https://doi.org/10.1145/985921.986208
https://doi.org/10.1145/2858036.2858583
https://doi.org/10.1080/15710882.2017.1309438
https://doi.org/10.1145/1958824.1958861
https://doi.org/10.1145/1958824.1958861
https://doi.org/10.1145/3173574.3173998
https://doi.org/10.1145/3173574.3173998
https://doi.org/10.1145/2934667
https://doi.org/10.1186/s13612-016-0045-3
https://doi.org/10.1177/0022022199030002003
https://doi.org/10.1145/2513506.2513522
https://doi.org/10.1145/3173574.3173614
https://doi.org/10.1145/3290605.3300547


Loup, J., Subasi, Ö., & Fitzpatrick, G. (2017). Aging, HCI, & Personal Perceptions of Time. In Proceedings of the 2017 
CHI Conference Extended Abstracts on Human Factors in Computing Systems (CHI EA ‘17). Association for 
Computing Machinery, New York, NY, USA, 1853–1860. https://doi.org/10.1145/3027063.3053079

Martin, R., & Holtzman, H. (2011). Kairoscope: Managing time perception and scheduling through social event 
coordination. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI ‘11). 
Association for Computing Machinery, New York, NY, USA, 1969–1978. https://doi.org/10.1145/1978942.1979227

Mazmanian, M., Erickson, I., & Harmon, E. (2015). Circumscribed Time and Porous Time: Logics as a Way of 
Studying Temporality. In Proceedings of the 18th ACM Conference on Computer Supported Cooperative Work & 
Social Computing (CSCW ‘15). Association for Computing Machinery, New York, NY, USA, 1453–1464. https://doi. 
org/10.1145/2675133.2675231

McGrath, J. E. (1988). The social psychology of time. Sage.
Moncur, W., Bikker, J., Kasket, E., & Troyer, J. (2012). From death to final disposition: Roles of technology in the 

post-mortem interval. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI ‘12). 
Association for Computing Machinery, New York, NY, USA, 531–540. https://doi.org/10.1145/2207676.2207750

Neidlinger, K., Truong, K. P., Telfair, C., Feijs, L., Dertien, E., & Evers, V. (2017). AWElectric: That Gave Me 
Goosebumps, Did You Feel It Too? In Proceedings of the Eleventh International Conference on Tangible, 
Embedded, and Embodied Interaction (TEI ‘17). Association for Computing Machinery, New York, NY, USA, 
315–324. https://doi.org/10.1145/3024969.3025004

Newton, I. (1687). Philosophiae Naturadynlis Principia Mathematica (1st ed.). see also the modern English translation, 
A. Motte (1934), Sir Isaac Newton’s Mathematical Principles of Natural Philosophy. Berkeley and Los Angeles: 
University of California Press. Streater.

Nowotny, H. (1992). Time and Social Theory: Towards a Social Theory of Time. Time & Society, 1(3), 421–454. 
https://doi.org/10.1177/0961463X92001003006

Odom, W. (2015). Understanding Long-Term Interactions with a Slow Technology: An Investigation of Experiences 
with FutureMe. In Proceedings of the 33rd Annual ACM Conference on Human Factors in Computing Systems (CHI 
‘15). Association for Computing Machinery, New York, NY, USA, 575–584. https://doi.org/10.1145/2702123. 
2702221

Odom, W., Banks, R., Durrant, A., Kirk, D., & Pierce, J. (2012). Slow technology: Critical reflection and future 
directions. In Proceedings of the Designing Interactive Systems Conference (DIS ‘12). Association for Computing 
Machinery, New York, NY, USA, 816–817. https://doi.org/10.1145/2317956.2318088.

Orlikowski, W. J., & Yates, J. (2002). It’s About Time: Temporal Structuring in Organizations. Organization Science, 13 
(6), 684–700. https://doi.org/10.1287/orsc.13.6.684.501

Petrelli, D., & Light, A. (2014). Family Rituals and the Potential for Interaction Design: A Study of Christmas. ACM 
Transactions on Computer-Human Interaction (TOCHI), 21(3), 29. https://doi.org/10.1145/2617571

Petrelli, D., van den Hoven, E., & Whittaker, S. (2009). Making history: Intentional capture of future memories. In 
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI ‘09). Association for 
Computing Machinery, New York, NY, USA, 1723–1732. https://doi.org/10.1145/1518701.1518966

Petrelli, D., & Whittaker, S. (2010). Family memories in the home: Contrasting physical and digital mementos. 
Personal and Ubiquitous Computing, 14(2), 153–169. https://doi.org/10.1007/s00779-009-0279-7

Petrelli, D., Whittaker, S., & Brockmeier, J. (2008). AutoTopography: What can physical mementos tell us about digital 
memories? In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI ‘08). 
Association for Computing Machinery, New York, NY, USA, 53–62. https://doi.org/10.1145/1357054.1357065

Pierce, J., Sengers, P., Hirsch, T., Jenkins, T., Gaver, W., & DiSalvo, C. (2015). Expanding and refining design and 
criticality in HCI. In Proceedings of the 33rd Annual ACM Conference on Human Factors in Computing Systems 
(CHI ‘15). Association for Computing Machinery, New York, NY, USA, 2083–2092. https://doi.org/10.1145/ 
2702123.2702438

Pschetz, L. (2015). Isn’t it time to change the way we think about time? Interactions, 22(5), 58–61. https://doi.org/10. 
1145/2809502

Pschetz, L., & Banks, R. (2013). Long living chair. In CHI ‘13 Extended Abstracts on Human Factors in Computing 
Systems (CHI EA ‘13). Association for Computing Machinery, New York, NY, USA, 2983–2986. https://doi.org/10. 
1145/2468356.2479590

Pschetz, L., & Bastian, M. (2018). Temporal Design: Rethinking time in design. Design Studies, 56, 169–184. https:// 
doi.org/10.1016/j.destud.2017.10.007

Pschetz, L., Pothong, K., & Speed, C. (2019). Autonomous distributed energy systems: Problematising the invisible 
through design, drama and deliberation. In Proceedings of the 2019 CHI Conference on Human Factors in 
Computing Systems. Association for Computing Machinery, New York, NY, USA, 1–14. https://doi.org/10.1145/ 
3290605.3300617

Purpura, S., Schwanda, V., Williams, K., Stubler, W., & Sengers, P. (2011). Fit4life: The design of a persuasive 
technology promoting healthy behavior and ideal weight. In Proceedings of the SIGCHI Conference on Human 
Factors in Computing Systems (CHI ‘11). Association for Computing Machinery, New York, NY, USA, 423–432. 
https://doi.org/10.1145/1978942.1979003

12 A. RAPP ET AL.

https://doi.org/10.1145/3027063.3053079
https://doi.org/10.1145/1978942.1979227
https://doi.org/10.1145/2675133.2675231
https://doi.org/10.1145/2675133.2675231
https://doi.org/10.1145/2207676.2207750
https://doi.org/10.1145/3024969.3025004
https://doi.org/10.1177/0961463X92001003006
https://doi.org/10.1145/2702123.2702221
https://doi.org/10.1145/2702123.2702221
https://doi.org/10.1145/2317956.2318088
https://doi.org/10.1287/orsc.13.6.684.501
https://doi.org/10.1145/2617571
https://doi.org/10.1145/1518701.1518966
https://doi.org/10.1007/s00779-009-0279-7
https://doi.org/10.1145/1357054.1357065
https://doi.org/10.1145/2702123.2702438
https://doi.org/10.1145/2702123.2702438
https://doi.org/10.1145/2809502
https://doi.org/10.1145/2809502
https://doi.org/10.1145/2468356.2479590
https://doi.org/10.1145/2468356.2479590
https://doi.org/10.1016/j.destud.2017.10.007
https://doi.org/10.1016/j.destud.2017.10.007
https://doi.org/10.1145/3290605.3300617
https://doi.org/10.1145/3290605.3300617
https://doi.org/10.1145/1978942.1979003


Rapp, A. (2018). Gamification for Self-Tracking: From World of Warcraft to the Design of Personal Informatics 
Systems. Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems. Association for 
Computing Machinery, New York, NY, USA, 1–15. https://doi.org/10.1145/3173574.3173654

Rapp, A. (2019). Design fictions for behaviour change: Exploring the long-term impacts of technology through the 
creation of fictional future prototypes. Behaviour & Information Technology, 38(3), 244–272. https://doi.org/10. 
1080/0144929X.2018.1526970

Rapp, A. (2020a). Design fictions for learning: A method for supporting students in reflecting on technology in 
Human-Computer Interaction courses. Computers & Education, 145, 1–18. https://doi.org/10.1016/j.compedu.2019. 
103725

Rapp, A. (2020b). A gameful organizational assimilation process: Insights from World of Warcraft for gamification 
design. Proceedings of the ACM on Human-Computer Interaction (PACM HCI), 4(CSCW3), 1-25. https://doi.org/10. 
1145/3434172

Rapp, A. (2021). Time, engagement and video games: How game design elements shape the temporalities of play in 
massively multiplayer online role-playing games. Information Systems Journal. https://doi.org/10.1111/isj.12328

Rapp, A., & Tirassa, M. (2017). Know Thyself: A theory of the self for Personal Informatics. Human–Computer 
Interaction, 32(5–6), 335–380. https://doi.org/10.1080/07370024.2017.1285704

Rapp, A., Tirassa, M., & Tirabeni, L. (2019). Rethinking Technologies for Behavior Change: A View from the Inside of 
Human Change. ACM Transactions on Computer-Human Interaction (TOCHI), 26(4), 33. https://doi.org/10.1145/ 
3318142

Reddy, M. C., Dourish, P., & Pratt, W. (2006). Temporality in Medical Work: Time also Matters. Proceedings of CSCW, 
15(29–53), 2006. https://doi.org/10.1007/s10606-005-9010-z

Reinecke, K., Nguyen, M. K., Bernstein, A., Michael, N., & Gajos, K. Z. (2013). Doodle Around the World: Online 
Scheduling Behavior Reflects Cultural Differences in Time Perception and Group Decision-Making. In Proceedings 
of the 2013 conference on Computer supported cooperative work (CSCW ‘13). Association for Computing Machinery, 
New York, NY, USA, 45–54. https://doi.org/10.1145/2441776.2441784

Rovelli, C. (2019). The order of time. Riverhead books.
Schüll, N. D. (2014). Addiction by design: Machine gambling in Las Vegas. Princeton University Press.
Sellen, A., & Whittaker, S. (2010). Beyond total capture: A constructive critique of lifelogging. Communications of the 

ACM, 53(5), 70–77. https://doi.org/10.1145/1735223.1735243
Smith, N., Bardzell, S., & Bardzell, J. (2017). Designing for Cohabitation: Naturecultures, Hybrids, and Decentering 

the Human in Design. In Proceedings of the 2017 CHI Conference on Human Factors in Computing Systems (CHI 
‘17). Association for Computing Machinery, New York, NY, USA, 1714–1725. https://doi.org/10.1145/3025453. 
3025948

Starkey, K. (1989). Time and work: A psychological perspective. In P. Blyton, J. Hassard, S. Hill, & K. Starkey (Eds.), 
Time, Work and Organization (pp. 35–56). Routledge.

Stepanova, E. R., Desnoyers-Stewart, J., Pasquier, P., & Riecke, B. E. (2020). JeL: Breathing Together to Connect with 
Others and Nature. In Proceedings of the 2020 ACM Designing Interactive Systems Conference (DIS ‘20). Association 
for Computing Machinery, New York, NY, USA, 641–654. https://doi.org/10.1145/3357236.3395532

Strauss, C., & Fuad-Luke, A. (2008). The slow design principles. Proceedings of the Changing the Change 14 (2008). 
Available at https://raaf.org/pdfs/Slow_Design_Principles.pdf

Svanæs, D., & Barkhuus, L. (2020). The Designer’s Body as Resource in Design: Exploring Combinations of Point-of- 
view and Tense. In Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems (CHI ‘20). 
Association for Computing Machinery, New York, NY, USA, 1–13. https://doi.org/10.1145/3313831.3376430

Taylor, J. L., Soro, A., Roe, P., Lee Hong, A., & Brereton, M. (2017). Situational When: Designing for time across 
cultures. In Proceedings of the 2017 CHI Conference on Human Factors in Computing Systems (CHI ‘17). Association 
for Computing Machinery, New York, NY, USA, 6461–6474. https://doi.org/10.1145/3025453.3025936

Thrift, N. J. (2006). Space, place, and time. In R. E. Goodin & T. Charles (Eds.), The Oxford handbook of contextual 
political analysis (pp. 547–563). Oxford University Press.

Tsai, W.-C., Wang, P.-H., Lee, H.-C., Liang, R.-H., & Hsu, J. (2014). The reflexive printer: Toward making sense of 
perceived drawbacks in technology-mediated reminiscence. In Proceedings of the 2014 conference on Designing 
interactive systems (DIS ‘14). Association for Computing Machinery, New York, NY, USA, 995–1004. https://doi. 
org/10.1145/2598510.2598589

Tsaknaki, V., & Fernaeus, Y. (2016). Expanding on Wabi-Sabi as a design resource in HCI. In Proceedings of the 2016 
CHI Conference on Human Factors in Computing Systems (CHI ‘16). Association for Computing Machinery, 
New York, NY, USA, 5970–5983. https://doi.org/10.1145/2858036.2858459

Uriu, D., & Odom, W. (2016). Designing for Domestic Memorialization and Remembrance: A Field Study of Fenestra 
in Japan. In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems (CHI ‘16). Association 
for Computing Machinery, New York, NY, USA, 5945–5957. https://doi.org/10.1145/2858036.2858069

van den Hoven, E., Sas, C., & Whittaker, S. (2012). Introduction to this Special Issue on Designing for Personal 
Memories: Past, Present, and Future, Human–Computer Interaction. 27, 1–2,1-12. https://doi.org/10.1080/ 
07370024.2012.673451

HUMAN–COMPUTER INTERACTION 13

https://doi.org/10.1145/3173574.3173654
https://doi.org/10.1080/0144929X.2018.1526970
https://doi.org/10.1080/0144929X.2018.1526970
https://doi.org/10.1016/j.compedu.2019.103725
https://doi.org/10.1016/j.compedu.2019.103725
https://doi.org/10.1145/3434172
https://doi.org/10.1145/3434172
https://doi.org/10.1111/isj.12328
https://doi.org/10.1080/07370024.2017.1285704
https://doi.org/10.1145/3318142
https://doi.org/10.1145/3318142
https://doi.org/10.1007/s10606-005-9010-z
https://doi.org/10.1145/2441776.2441784
https://doi.org/10.1145/1735223.1735243
https://doi.org/10.1145/3025453.3025948
https://doi.org/10.1145/3025453.3025948
https://doi.org/10.1145/3357236.3395532
https://raaf.org/pdfs/Slow_Design_Principles.pdf
https://doi.org/10.1145/3313831.3376430
https://doi.org/10.1145/3025453.3025936
https://doi.org/10.1145/2598510.2598589
https://doi.org/10.1145/2598510.2598589
https://doi.org/10.1145/2858036.2858459
https://doi.org/10.1145/2858036.2858069
https://doi.org/10.1080/07370024.2012.673451
https://doi.org/10.1080/07370024.2012.673451


van Gennip, D., van den Hoven, E., & Markopoulos, P. (2015). Things That Make Us Reminisce: Everyday Memory 
Cues as Opportunities for Interaction Design. In Proceedings of the 33rd Annual ACM Conference on Human 
Factors in Computing Systems (CHI ‘15). Association for Computing Machinery, New York, NY, USA, 3443–3452. 
https://doi.org/10.1145/2702123.2702460

Whittaker, S., & Schwarz, H. (1995). Back to the future: Pen and paper technology supports complex group 
coordination. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI ‘95). ACM 
Press/Addison-Wesley Publishing Co., USA, 495–502. https://doi.org/10.1145/223904.223971

Whittaker, S., & Schwarz, H. (1999). Meetings of the Board: The Impact of Scheduling Medium on Long Term Group 
Coordination in Software Development. Computer Supported Cooperative Work (CSCW) 8, 175–205. https://doi. 
org/10.1023/A:1008603001894

Wyche, S. P., Smyth, T., Chetty, N., Aoki, P. M., M., & Grinter, R. E. (2010). Deliberate interactions: Characterizing 
technology use in Nairobi, Kenya. In Proceedings of the SIGCHI Conference on Human Factors in Computing 
Systems (CHI ‘10). Association for Computing Machinery, New York, NY, USA, 2593–2602. https://doi.org/10. 
1145/1753326.1753719

14 A. RAPP ET AL.

https://doi.org/10.1145/2702123.2702460
https://doi.org/10.1145/223904.223971
https://doi.org/10.1023/A:1008603001894
https://doi.org/10.1023/A:1008603001894
https://doi.org/10.1145/1753326.1753719
https://doi.org/10.1145/1753326.1753719

	Abstract
	1.  Introduction
	2.  Historical and conceptual perspectives of time
	3.  Time and hci
	3.1.  Time as an existential concern
	3.2.  Social organization of time
	3.3.  Cultural approaches to time

	4.  The multifaceted nature of time: papers appearing in this special issue
	5.  Issues and opportunities for future research
	5.1.  Time as an existential concern
	5.2.  Social organization of time
	5.3.  Cultural approaches to time
	5.4.  Further aspects of time

	Articles in this special issue
	Notes on contributors
	References

