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ABSTRACT
With the rise of remote and hybrid work after COVID-19, there is
growing interest in understanding remote workers’ experiences and
designing digital technology for the future of work within the field
of HCI. To gain a holistic understanding of how remote workers
navigate the blurred boundary between work and home and how
designers can better support their boundary work, we employ hu-
manistic geography as a lens. We engaged in co-speculative design
practices with 11 remote workers in the US, exploring how future
technologies might sustainably enhance participants’ work and
home lives in remote/hybrid arrangements. We present the imag-
ined technologies that resulted from this process, which both rein-
force remote workers’ existing boundary work practices through
everyday routines/rituals and reclaim the notion of home by foster-
ing independence, joy, and healthy relationships. Our discussions
with participants inform implications for designing digital tech-
nologies that promote sustainability in the future remote/hybrid
work landscape.

CCS CONCEPTS
• Human-centered computing→ Human computer interac-
tion (HCI).
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1 INTRODUCTION
Home is one of the greatest powers of integration for the
thoughts, memories, and dream of mankind.

Gaston Bachelard [5]

Home is often regarded as an exemplar of a place full of topophilia,
meaning a profound love or attachment to a specific place, serving
as a sanctuary for rest and quality time [104]. It offers a sense of
belonging, privacy, security, and comfort, shaping our individual
and communal identities [13, 38, 93]. After the COVID-19 pandemic,
many have come to recognize the value of home as a workplace.
Consequently, remote and hybrid work from home has become a
“new normal,” especially for information workers [61]. With more
organizations embracing remote work, there has been a growing
interest in comprehending remote workers’ experiences and delin-
eating a design space for digital technology to support their work
within the field of HCI and CSCW (e.g., [20, 39, 49, 70, 97]). As work
practices become integrated as an additional layer within the home
environment, an opportunity arises to re-examine the potential
roles of digital technology in helping information workers manage
these multiple layers within a domestic setting, where individuals
must navigate the demands of both work and home life.

While the importance of employees’ well-being and work-life
balance in remote work is widely acknowledged for its flexibility
and inclusivity [40, 51, 99], a significant portion of HCI research
has primarily focused on remote workers’ productivity from an
organizational and team perspective, including collaboration and
social bonding with colleagues in remote settings [4, 17, 63]. Lim-
ited attention has been given to the sociocultural aspects of remote
work, such as interactions with family members and the unique
spatial configurations, despite their significant impact on work
practices [20, 46]. Recognizing remote workers’ multifaceted roles,
not only as employees but also as individuals and members of
households, is crucial for fostering sustainable work–life integra-
tion [1, 18, 40]. Building upon prior research that highlights remote
workers navigating work-home boundaries through interactions
with materials or cohabitants to achieve a balance between work
and personal life [20, 87], this paper explores each individual’s
unique and nuanced experiences in remote and hybrid living and
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working at home, envisioning future technologies that support
work-from-home practices and enhance domestic routines.

Drawing upon the concept of place [38, 54, 104] from humanis-
tic geography and a combination of qualitative and design studies
including in-depth interviews, Cultural Probes [47], and Bespoke
Booklets [35], this study explores how individuals’ interactions
with their surroundings shape their remote and hybrid experiences.
Subsequently, by examining the social, cultural, and emotional
constructs resulting from the meaning-making in remote work ex-
periences at home, we discuss how technology can integrate into
the home environment to promote the holistic wellbeing of remote
workers. In other words, how can designers construct better
experiences that accommodate both work and personal life
within the home, coexisting harmoniously? Our work consid-
ers various dimensions of wellbeing, including subjective, meaning-
ful, and social well-being [99], encompassing perceived productivity
and work-family balance. As a result of employing participatory
and speculative approaches, our work presented imagined technolo-
gies that could be leveraged or embedded in their remote/hybrid
work arrangements from home. Our findings revealed that digital
technology could have two main roles in supporting remote/hybrid
work: reinforcing and reclaiming the meaning of home. These roles
support transitions between work and home, facilitate productive
work, and foster independent, joyful, and healthy lives within the
home environment.

This research provides three primary contributions. First, our
empirical data illuminates the personalized and distinctive ways in
which individual remote workers negotiate boundaries to maintain
a sense of normalcy and (re)gain a meaningful sense of place within
their remote work practices at home. These insights, drawn from
the lived experiences of each person, contribute to shaping the
design and research space of remote work. Second, we expand the
design space for digital technology in remote and hybrid work by
co-speculating with participants to create a collection of imagined
technologies. These insights can inform the HCI and CSCW com-
munities in promoting sustainability in remote and hybrid work
arrangements. Third, our discussion, grounded in empirical find-
ings and design activities, contributes to the discourse on employee-
centered remote and hybrid work modalities emphasizing flexibility,
adaptability, and inclusiveness. Through our exploration, we ex-
amine the role of sociotechnical systems in fostering sustainable
and successful remote work, recognizing their potential as a crucial
component of the future of work.

2 RELATEDWORK
In this section, we review existing research on remote work, includ-
ing a theoretical background of boundary work and technology
used inwork-from-home arrangements with a focus on publications
in the HCI domain. We conclude with a description of a theoretical
background of human geography that informs our approach to un-
derstanding remote workers’ experiences and generating insights
for the design of digital technologies for remote work.

2.1 Boundary Work between Home and Work
Home andwork are experiential, notmerely physical, realms,molded
by boundaries influenced by socio-cultural factors [13, 72]. People

continually work toward some level of integration or segmenta-
tion by enacting, reinforcing, and modifying ideas of the mean-
ing of work and home and how they should relate (i.e., bound-
ary work) [72]. This interplay influences our identities and prac-
tices [53, 94].

Previous research has identified various boundarywork practices
among remote workers, encompassing spatial, temporal, and rela-
tional strategies [20, 24, 87, 101]. For instance, spatial boundaries
involve creating dedicated home workspaces [2, 45], while tempo-
ral boundaries range from fixed work hours, such as a nine-to-five
schedule, to a more flexible approach, where tasks are integrated
with household chores [20, 51, 67]. Remote workers also manage
relational boundaries as they balance roles as individuals, family
members, and employees [40, 51, 67]. The importance of work-
family balance has heightened for many information workers, es-
pecially after the COVID-19 pandemic [99]. Greenhaus et al. found
that quality of life is positively affected when individuals prioritize
family in work-life balance [50]. Work-family conflict affects work
practices conducted from home, yet remote workers report satisfac-
tion when tending to family needs during the day [46]. Given the
intricate relationship between work and family, considering social
and family dynamics is crucial in work-from-home practices.

Beyond these primary forms of boundary work, Cho et al. have
highlighted that mundane sensory experiences, like natural light
and everyday sounds, significantly influence how individuals per-
ceive their environment and navigate boundaries [20]. Addition-
ally, technology is employed to establish or maintain virtual and
psychological boundaries as another means of achieving work-life
balance [19, 20, 44]. For instance, remote workers often employ mul-
tiple devices or accounts to separate work from personal life. These
boundary practices empower remote workers to harmonize their
professional and personal lives, enhancing overall wellbeing [20].

People often establish routines or rituals1 to switch between
different domains and roles, delineating boundaries between home
and work [3, 72]. These rituals often involve sociomaterial factors,
such as co-habitants or possessions, serving as boundaries. While
routines and rituals are sometimes used interchangeably, they carry
distinct meanings. Routines primarily convey “this is what needs to
be done,” while rituals involve symbolic or cultural meaning and an
affective commitment, conveying “this is who I am/we are” [10, 43].
Nevertheless, these repetitive practices can reduce uncertainty in
everyday life by giving people more agency in managing their
work and home life [43, 90, 92]. Routines and rituals are particularly
valuable in situations where individuals face limitations in spatial or
temporal resources, such as during sudden quarantine or isolation
orders like those caused by the COVID-19 pandemic [20, 45, 92].
Building upon previous work which identified various strategies in
boundary work, encompassing mundane, repetitive, and symbolic
practices, we aim to deepen our understanding of how remote
workers navigate and manage boundaries between their home and
work spheres.

1There are spiritual or religious related rituals that represent a formal system of
symbols, but our work focuses on more secular and mundane rituals involved with
everyday work-from-home arrangements [10, 76].
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2.2 Technology for Future of Remote and
Hybrid Work from Home

While remote work has seen a significant surge among informa-
tion workers following the COVID-19 outbreak, its existence spans
decades (A more detailed history of and background about remote
work can be found elsewhere, e.g., [6, 41, 55]). Historically, advance-
ments in mobile and groupware technologies led to the increased
adoption of remote work. Technologies such as personal comput-
ing and information communication technology (ICT) empowered
employees to work flexibly [64, 78]. Adopting advanced technolo-
gies has often been considered a crucial strategy for achieving
sustainable performance and health in remote and hybrid work
settings [28, 71]. Given that technology usage is associated with
remote workers’ positive experiences at work [89], discussions on
what technologies are needed and how they should be designed
are the main focus of reimagining the workplace for the future of
work [75, 99].

The future of work encompasses the evolution of work, work-
force, and workplace concepts, including remote and hybrid work,
in response to social and technological changes [27, 28]. It empha-
sizes the creation of flexible, inclusive, and adaptable work envi-
ronments that cater to the diverse needs and aspirations of the
workforce [7, 83, 99]. Remote and hybrid work are considered in-
strumental in achieving these goals and are expected to continue
shaping the future of work.

In response to the dramatic increase in interest in remote and hy-
brid work during and after the COVID-19 pandemic, an increasing
number of HCI and CSCW researchers have recently discussed the
implications of designing technology for remote workers. When
considering the concept of a home office and the pursuit of replicat-
ing traditional office infrastructure and social interactions to main-
tain a similar level of remote work productivity, much attention
has been devoted to emulating established in-office arrangements
(e.g., [4, 17, 63, 98]). In addition to online collaborative technolo-
gies, innovative tools like VR applications have been designed and
developed to facilitate social interactions within online environ-
ments, with the aim of enhancing collaborative work and social
engagement between coworkers.

In the context of the future of remote and hybrid work, pri-
oritizing employee well-being and accessibility has also become
increasingly important [27]. Das Swain et al. [32] found that mobile
phones can enhance the flexibility and well-being of remote work-
ers, proposing their use as tools to facilitate breaks during the day.
Rudnicka et al. [85] also emphasized the importance of designing
tools that foster social norms to promote breaks for physical health
and productivity. With the emergence of new technologies, many
organizations have recognized the need to make remote and hybrid
work more accessible to their employees [12]. Consequently, recent
work has investigated the work-from-home experiences of people
with disabilities to support more inclusive work practices [31, 97].

While most studies have focused on how technologies can con-
tribute to maintaining productivity in remote work settings, our
work takes a more holistic perspective by investigating the nature
of work in domestic environments and its integration with existing
home practices, recognizing the blurred boundaries between the
home and work spheres within the same physical space. Despite

the significant impact of the home environment on remote work
practices [16, 20], there is a lack of attention given to incorporat-
ing remote workers’ relationships with their homes in envisioning
digital technologies for remote work. By gaining a deeper under-
standing of how work effectively integrates with various facets of
the home and vice versa, our objective is to investigate how tech-
nology can contribute to establishing sustainable remote/hybrid
work arrangements.

2.3 Humanistic Geography Perspective on
Understanding of Remote and Hybrid Work
Configurations

Our research explores how remote workers navigate the home-
work boundary as a process of creating meaning in their home
environment. This investigation informs the development of fu-
ture technologies aimed at enhancing remote workers’ work-life
balance. Designing technologies for domestic settings necessitates
a profound understanding of the unique, personalized nature of
the home environment [11, 20, 77]. To gain insight into boundary
work within a remote/hybrid work setting conducted from home,
we employ humanistic geography as our theoretical framework.

Tuan introduced humanistic geography to prioritize human val-
ues and intricacies in an understanding of geographical phenom-
ena [103]. Humanistic geography draws on the concept of sense
of place, referring to human consciousness, feeling, thoughts, and
emotions toward a place that affects people’s behavior, values, and
attitudes [29, 104]. A space becomes a place by taking meaning in a
cultural, individual, and social process.

A home is a place that we not only dwell in but also have existen-
tial connections [82]. From a humanistic geographical perspective,
a home exemplifies a place characterized by a profound sense of
care, attachment, and affection, often referred to as topophilia [105].
People’s emotional bonds with their homes have been linked to
a positive influence on their overall quality of life [73, 105]. This
emotional connection is typically cultivated through familiarity,
emotional attachment, aesthetic appreciation, and positive bodily
experiences associated with that location [105]. In remote and hy-
brid work configurations, remote workers often establish a sense
of place in their homes as part of boundary work, enabling them
to respond to and make meaning of their home environments in
ways that better support both their work and personal lives [20].
Therefore, in this work, we examine remote workers’ boundary
work practices, analyzing their interactions with the home environ-
ment from a sociocultural, emotional, and experiential perspective.
We do so with the aim of envisioning novel technology that can
support remote workers in cultivating a positive sense of home as
they pursue healthy remote/hybrid work configurations within a
domestic setting.

3 METHODS
Our study combines qualitative inquiry and design methods to
explore how future technologies can enhance the wellbeing of
remote workers in remote/hybrid work settings. Envisioning the
future requires a deep understanding of the current socio-technical
environment and a focus on everyday lives [36, 77, 80]. Therefore
our work comprises two phases: understanding remote/hybrid work
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experiences at home and envisioning digital technologies for the
future of remote/hybrid work.

To examine the potential roles of technologies in remote/hybrid
work, we initially investigated how remote workers manage bound-
aries between home and work in their everyday lives. We conducted
in-depth interviews and used Cultural Probes [47] to understand
participants’ socio-cultural backgrounds and work-from-home ex-
periences without requiring physical presence or synchronous ob-
servation. The Cultural Probes method, which involves a designerly
way of knowing, allows us to collect inspirational data and authen-
tic narratives from individuals [14, 47]. Given the familiarity of
their surroundings, participants may not always be fully conscious
of the intricacies and nuances of their home and work dynamics.
Therefore, Cultural Probes served as a valuable tool to prompt par-
ticipants to bring unconscious aspects of their experiences to conscious
awareness [91, p.50].

Building upon the insights gained in the understanding phase,
we employed the Bespoke Booklets method [35] to engage in co-
speculative design practices with participants, envisioning digital
technologies for remote/hybrid work. This method involves creat-
ing booklets of situated, imaginary, and personalized conceptual
sketches inspired by people’s everyday places and experiences.
Given that many digital technologies for remote/hybrid work of-
ten reflect organizational values, this participatory and speculative
approach is appropriate for our envisioning practices. It allows
us to amplify the voices of remote workers, explore alternative
technology possibilities from multiple perspectives, and address
ethical considerations in socio-technical system design [95]. While
other in-person methods like design workshops or home tours were
options, we chose remote-available methods to include participants
from different locations and consider the ongoing impact of the
COVID-19 pandemic, including health concerns.

Our research protocol was reviewed and approved by the IRB at
the institution in the USA.

3.1 Recruitment
We recruited participants from February to May 2022 through our
personal networks, social media, and online communities in which
remote workers shared their work-from-home experiences and tips
by deploying a pre-screening survey. Work can be interpreted in
various ways depending on personal situations or perspectives.
For instance, household labor performed by family members is re-
garded as home-based work, involving physical or mental efforts to
produce something for a specific purpose. In the pre-industrial age,
the definition of work was generally more expansive and varied
compared to the post-Industrial Revolution era [23]. In this study,
we align with a contemporary understanding of work that emerged
with industrialization, with a primary focus on employment—work
done for pay or profit [60, 74]. Guided by this perspective, partici-
pants were recruited across geographical locations in the US. We
focused on recruiting remote workers living with co-habitants (e.g.,
children, partners) needing help with errands or tasks, because
recent studies have shown that remote workers’ quality of life and
work often hinge upon the layout of their workspace and whether
they lived with others [20, 100]. For example, older males without
childcare responsibilities reported more positive work-from-home

experiences compared to those balancing work with caregiving
duties. Conversely, individuals living with family members often
had limited resources and autonomy to control their space, time, or
interactions within the household. This situation placed greater de-
mands on their boundary work and role transitions [20]. We ended
up recruiting 11 participants who have different home arrange-
ments and permutations of co-habiting household members (Table
1). They were compensated with a $70 gift card for completing all
two phases.

3.2 Study Procedure: Data collection & Analysis
In this section, we outline the research design and procedures for
the understanding and envisioning phases (see Figure 1 for a de-
tailed procedure breakdown). For reference, interview protocols and
prompts for the Cultural Probes (e.g., Instructions for participants’
photos) and Bespoke Booklets can be found in the supplementary
files.

3.2.1 Phase 1: Understanding. After obtaining consent, we con-
ducted pre-interview sessions where we provided an overview of
the study and conducted semi-structured interviews. These inter-
views aimed to understand remote workers’ experiences while
working from home, focusing on their background, home environ-
ment, time management practices, household members, technology
use, and daily routines/rituals. We utilized conversational interview-
ing techniques [106] and non-directive approaches [76] to collect
experiential narratives. The interviews, conducted via video con-
ference by the first author, lasted between 20 to 50 minutes, and
were audio-recorded and transcribed for analysis.

After the interviews, we used cultural probes to capture par-
ticipants’ everyday practices, tacit knowledge, and implicit cues
related to their home and work experiences, which can be challeng-
ing to articulate during interviews. The cultural probe kit, including
postcards, graph paper, stickers, and an instant camera, encouraged
participants to engage in open-ended, evocative, and playful activi-
ties. Participants were asked to photograph their possessions and
surroundings, and create sensory and relational maps based on their
experiences. The probe kits were deployed and retrieved by mail or
in person. We encouraged participants to complete the tasks within
a two-week timeframe, although some participants required four
weeks due to personal circumstances. The data collected, including
text, photos, and floor map drawings, was digitized for analysis.

To examine the everyday experiences of hybrid and remote
workers in their homes, we employed an inductive, qualitative
analysis [15]. We conducted open-coding of interview transcripts,
cultural probe materials, and participant-provided photos. We used
structural (e.g., Challenges, Routine), descriptive (e.g., Cooking),
and process (e.g., Leveraging furniture) codes [88]. Although in-
ductive, our open-coding was influenced by our theoretical under-
standing of boundary work and humanistic geography [15]. We
sought to capture unique and idiosyncratic aspects of participants’
work practices to facilitate a more inclusive discussion in designing
technology. In the second phase of analysis, we conducted focused
coding [88], placing emphasis on our main research interests: how
remote workers conceptualized their homes and their relationships
with the socio-cultural components of home to maintain productiv-
ity and simultaneously achieve well-being. Specifically, we focused
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Table 1: Participants’ Backgrounds

Age group Gender Occupation types The number of house-
hold members

A dedicated home
office

P1 25 to 34 Female Graduate student 2 No
P2 35 to 44 Female Self-employed (Consulting) 2 (with a pet) Yes
P3 18 to 24 Female Graduate student 2 (with a pet) Yes
P4 25 to 34 Male Finance 3 Yes
P5 25 to 34 Female Customer Service 6 (with pets) No
P6 35 to 44 Male Graduate student 4 No
P7 45 to 54 Male Information technology 5 Yes
P8 55 to 64 Male Telecommunication 2 (with a pet) Yes
P9 35 to 44 Female Researcher (Industry) 3 Yes
P10 35 to 44 Female Researcher (Academia) 4 No
P11 25 to 34 Female Social worker 2 (with pets) Yes

Figure 1: StudyProcedure for TwoPhases: The duration of this process varied among participants due to individual circumstances
and mailing timeframes but averaged 11-14 weeks. These steps included conducting interviews, involving participants in design
activities, creating personalized booklets by the research team, and managing the mailing and receipt of research materials.

on how participants leveraged diverse resources that shape a sense
of place of home, such as objects, bodily experiences, cohabitants,
or rooms, to engage in boundary work practices.

3.2.2 Phase 2: Envisioning. Building on the insights gained from
phase 1, we crafted personalized handbook-style booklets for each
participant, enabling them to envision potential technologies for
remote work and home. To inform the booklet’s content, we con-
ducted further analysis by reorganizing key themes and aspects
identified in phase 1. For each participant’s data, we utilized an
affinity diagram, inspired by a situational map [25], to capture
the intricacies of their domestic lives. We also developed journey
maps [42] to gain a deeper understanding of participants’ daily rou-
tines and repetitive practices. Subsequently, our team conducted

internal online design workshops using tools like Figma Jam boards
and Mural2 to create bespoke booklets tailored to each participant.

Combining Desjardins et al.’s four qualities of Bespoke Booklets
(collaborative, post-functional, situated, and partial) with insights
gathered in phase 1, the research team seeded imagined technolo-
gies in the booklet, including both sketched images and narrative
descriptions derived from the results of the affinity diagram and
journey map activities. We also included empty pages for partic-
ipants to counter-propose their own novel technologies, seeded
with photographs of spaces from each participant’s own home (Fig-
ure 2). On average, each participant interacted with 10 imagined
technologies: half designed by the authors using information from
phase 1, and the other half proposed by participants themselves.

2A sample of design workshop materials is available in the supplementary document
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Figure 2: In the personalized booklet, each participant encountered a set of imagined technologies (5-6) crafted by the research
team, along with prompts to elicit their opinions and reactions. Each imagined technology was accompanied by a description
and related prompts, urging participants to express their thoughts and engage in reflective practices. While formulating these
descriptions, our emphasis was on situating the technology within its context, rather than delving into technical specifics
or data collection processes (as shown in the two images above). Furthermore, participants were presented with a series of
photographs and blank pages (4-5) where they could propose their own imagined technologies. Similar prompts were provided
to encourage thoughtful consideration of their designs (as depicted in the two images below).

Our intention in creating these booklets was to encourage thought-
provoking discussions with participants. To achieve this goal, we
made extensive use of speculative sketches overlaid on photos
taken by participants of their homes to show how these imagined
technologies might be situated. We envisioned these sketches as a
mise-en-scene at home, designed to act as new props that could rep-
resent alternate experiences in remote/hybrid work arrangements.
By employing open-ended prompts (Figure 2), we encouraged par-
ticipants to introspect on their ideas about imagined technology,
capturing their reactions and thoughts rooted in the components

we and they envisioned. Like the cultural probes, the booklets were
distributed and retrieved by mail or in person. Participants spent
one or two weeks conducting booklet activities.

After all other research activities were complete, we conducted
post-interviews with each participant. During these interviews,
we asked participants what they had learned about their work,
cohabitants, and home after participating in our study. We also
continued discussions about the imagined technologies, includ-
ing those designed by us and those suggested by the participants
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themselves. These post-interviews, conducted remotely by the first
author, typically lasted around 20-50 minutes.

To analyze the data from the booklets, we first digitized all the
raw data from the booklets, including participants’ text responses
and sketches and the transcripts of our post-interviews. In our anal-
ysis, we employed thematic analysis [15] to identify and elicit the
potential roles of digital technologies in remote and hybrid work
settings. To provide context and deepen our analysis, we referred
to our understanding of each participant, which was developed
during the data analysis in phase 1. This entailed considering how
the imagined technologies addressed participants’ challenges and
aligned with their specific needs and circumstances (e.g., no ded-
icated space for work). Additionally, we examined the relevant
aspects of the home that inspired our design concepts (e.g., sen-
sory experiences). We also explored how the imagined technologies
might impact participants’ remote work experiences and whether
they were primarily focused on individual needs or involved social
aspects within the home environment. By considering all these
factors, we aimed to gain a comprehensive understanding of the
possibilities and implications of digital technologies in supporting
remote and hybrid work scenarios.

4 FINDINGS: UNDERSTANDING THE
CRAFTING OF A PRODUCTIVE HOME
ENVIRONMENT

This section presents the empirical findings from the analysis of
the data gathered from phase 1. While some participants continue
to face remote/hybrid work challenges at home, most have adapted
well since the onset of COVID-19–mandated remote work, achiev-
ing stability by incorporating routines and rituals into their bound-
ary work and utilizing the materials, sensory cues, and social com-
ponents of their home environment. Below, we provide a detailed
examination of how they shape participants’ sense of home to cre-
ate a suitable environment for both work and living, as well as
challenges they have encountered. Detailed examples can be found
in the Appendix.

4.1 Sense of Normalcy: Establishing Boundaries
Through Routines and Rituals

In traditional office settings, information workers often rely on a
clear example of boundary work, commuting, to start or end their
workday [3]. In contrast, remote workers must develop their own
strategies to delineate the boundary between work and home life.
One common approach that participants employ involves establish-
ing a repetitive and sequential behavioral pattern that facilitates
transitions between work and home. For instance, morning routines
and rituals such as making tea or engaging in social interactions
with family members serve as foundational elements that shape
participants’ mindset and establish a distinct boundary between
home and work (These and additional examples can be found in
Figure 4 and 6). Through these meaningful practices, participants
can initiate or conclude work or simply take breaks to maintain
a work–life balance. We also found that female participants, in
particular, perceive household labor as a repetitive routine, leading
them to navigate boundary distinctions between work and home.
For instance, dinner preparation emerged as a natural means for

female participants to momentarily detach from work. Additionally,
a few female participants highlighted the practice of multitasking,
such as attending to laundry during breaks, which contributes to a
porous boundary between the home and work domains (see Fig-
ure 7.b). This routine-driven sense of normalcy and security enables
participants to sustain a remote work mode.

4.2 Sense of Attachment: Cultivating Emotional
Bonds With a Space Through Sensory
Experiences and Personal Possessions

We also found that participants capitalize on the benefits of working
from home by incorporating personally meaningful possessions
and enjoying sensory cues from their home environment. Those
with dedicated home workspaces have greater control and agency
in configuring their work environment for increased productivity.
These practices highlighted participants’ intentional efforts to craft
a meaningful workspace that not only facilitates their work but also
reflects their individual preferences. Participants also engage in var-
ious sensory experiences during their everyday work-from-home
routines, contributing to positive and productive days. Specifically,
participants find joy and contentment in nature, whether visually
or auditorily. These practices foster a sense of attachment and fa-
miliarity [105], ultimately enhancing their overall well-being and
remote work productivity (detailed examples appear in Figure 5).

4.3 Sense of Kinship: Fostering Connections
With People Within the Home

While cohabitants may not be work colleagues and often do not
share the same social sphere as other employees (unless they hap-
pen to work for the same company), the social dynamics at home
significantly impact people’s work practices [20]. We also found
that the presence and interactions of household members signifi-
cantly affect remote workers’ work practices, including boundary
establishment and space utilization. Particularly, those living with
partners, who are both working from home, emphasize the impor-
tance of taking breaks together for social interactions during work
(e.g., Figure 7.c). The presence and activities of family members
facilitate a sense of closure and transition at the end of the day. This
allows remote workers to shift from their employee role to that of
an individual and/or family member, effectively distinguishing be-
tween work and personal domains (e.g., Figure 6.a,b). Participants
with experience in parenthood are more likely to be influenced
by their children in defining their boundaries. We observed that
non-U.S. citizen participants (P4, P6) living with children are more
inclined to interact with them frequently during work hours (e.g.,
Figure 7.a). Embracing the social component of their home envi-
ronment, participants maintain a healthier orientation in remote
and hybrid work environments.

4.4 Challenges in Remote/Hybrid Work From
Home

Despite the widespread adoption of remote/hybrid work, we have
identified two primary ongoing challenges faced by some partici-
pants: (1) timemanagement and (2) managing the overloaded nature
of their physical spaces.
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While the majority of participants reported that it is relatively
easy to stop working at a specific time, a few individuals described
difficulties in detaching from work due to the blurred boundaries
between their work and homes. This challenge is a common issue
in remote and hybrid work scenarios, further exacerbated by the
proliferation of ‘always-on’ technologies [46, 62]. Some participants
mentioned they intentionally try to be away from a mobile after
work (e.g., ‘You definitely need to have some controls on your mobile
phone. That way, you are not constantly checking for emails. If I
do respond to it, people get the impression that "Oh, he’s available
anytime I want." right? So, I think setting boundaries very cleanly is
the important part.’ (P7)). However, this difficulty was particularly
notable in cases where the nature of their work, centered around
research within an academic setting, provided flexibility in time
management. P10 noted that when engrossed in an engaging re-
search project, she tends to extend her work hours. P3 experiences
pressure due to the absence of clear key performance indicators
for graduate students, resulting in a constant need to be available.
Interestingly, participants in industry settings, spanning research
roles to other functions, exhibit more control over their temporal
boundaries, effectively transitioning between work and home.

Many remote workers have dedicated workspaces that provide
clear physical boundaries between work and home; however, sev-
eral of our participants (examples can be found in Figure 8) have
had to conduct their work in communal areas like dining or living
rooms, necessitating a constant negotiation of the permeability of
the borders between home and work [24]. Using personal or fam-
ily spaces as work areas has led to discomfort with work-related
items being scattered throughout their homes. Sometimes, the ab-
sence of a dedicated workspace has resulted in conflicts with other
household members. Nevertheless, some participants have taken
a proactive approach to transforming specific areas into suitable
work environments by investing in furniture or engaging positively
with other household members.

5 FINDINGS: ENVISIONING DOMESTIC
TECHNOLOGYWITH REMOTEWORKERS

In this section, we present the imagined technologies generated
by our research team and the participants in the bespoke book-
lets, building upon the insights gained from our examination of
participants’ boundary work in Section 4.

5.1 Technologies for Transitions Between Home
and Work

Through dialogues with participants, we found that technologies
have the potential to help remote workers transition between home
and work. They do this by either reinforcing existing routines and
rituals or by introducing new ones to create a distinct sense of
home.

5.1.1 Technologies Situated in ‘Start-up’ Routines. We introduced
several imagined technology ideas centered around participants’
morning routines and rituals in response to temporal and spatial
boundary work reported in ‘starting up’ at the beginning of the
workday. In response to P3’s tea-brewing ritual (Figure 4.b), we

introduced the Fortune Cookie Cup (Figure 3), which offered inspir-
ing aphorisms when filled. However, P3 expressed a preference for
seeing her daily to-do list on the cup instead of an inspirational
quote. She believed that seeing her tasks for the day would lower
her anxiety and help her set realistic expectations. P3 pointed out
that the act of making and consuming tea itself already brings her a
sense of calm and readiness to work, highlighting the importance of
understanding individual preferences and the symbolic meaning of
repetitive practices. Similarly, P9 enjoyed tea as part of her workday
routine, finding the aroma significant. Given her fondness for this
sensory cue, we introduced the Fragrant Fabric (Figure 9.A) con-
cept, which aimed to enhance her morning routine by emitting tea
scents captured at meaningful moments. However, P9 questioned
the concept, highlighting the importance of physical sensations like
cup warmth and rising steam, not just fragrance. According to P9,
‘It’s the experience of the green tea...the fact that it’s hot, that I can
wrap my hands around it, the steam coming up in front of me, you
know, it’s really the experience. The fragrance itself is not exciting to
me.’ (P9). This highlights the importance of considering multiple
sensory components to fully immerse users in their routines.

When designing transition-supporting technologies, it’s vital to
consider participants’ individual backgrounds and situations. For
instance, P5 has a morning ritual of checking social media and the
news due to her general anxiety disorder and worsening asthma,
post–COVID-19. Considering her health issues, we introduced the
Breathing Screen (Figure 9.B) as a tool to help her take deep breaths
and provide soothing sounds when encountering distressing news
during her morning news-checking ritual. P5 responded positively
to this design proposal, expecting that guided breathing practices
would help to reduce her stress at the start of her day. Additionally,
we introduced the concept of the Happy Mail Box (Figure 9.C),
providing uplifting news during her morning walk with her cat,
easing morning stress related to negative news. P5 confirmed that
a technology of this type might help her start the day with a more
positive frame of mind by alleviating morning stress related to
negative news exposure.

We also explored participants’ preferences for integrating natu-
ral elements into their morning routines, which significantly con-
tributed to their positive sense of place. For example, P1 shared how
the sound of birds made her feel calm and content, but lamented
that she could only have this experience when waking up (un-
usually) early. When she woke up late, the soothing sounds were
overshadowed by the noise of traffic. In response, we introduced
the Morning Capsule (Figure 9.D), a device that records and plays
back bird songs, allowing users to enjoy them even when rising
later. P1 considered the design and shared her preference for having
the bird song play on a speaker in her bedroom rather than in the
proposed capsule form factor. It became apparent that leveraging
a familiar object, like a speaker, would be more beneficial for en-
gaging with the natural element of birdsong, deviating from the
initial "time capsule" metaphor used in the design of the Morning
Capsule. Similarly, P6 reported finding calmness and relaxation in
outdoor sounds at the beginning of his workday. To enhance this
experience, we proposed the Ambient Hometown (Figure 9.E), which
enriches his workspace with natural sounds and photographs of
his hometown triggered by morning sounds. Inspired by his home
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Figure 3: Five potential deployments of digital technology in remote/hybrid work settings and illustrative examples from
booklet activities

country’s unique climate, we focused on incorporating climate-
related natural sounds to evoke a sense of home. Technology is
commonly seen as a means to alleviate homesickness [58]. This
approach resonated with P6, who mentioned that he would use
it to connect with his hometown when he misses it. Participants
seek to blend their homes with nature’s beauty, creating rituals that
celebrate joy and resonate with personally meaningful aspects of
their lives.

5.1.2 Technologies Situated in ‘Shut-down’ Routines. Technolo-
gies can also support remote workers’ existing "shut-down" rou-
tines, which help separate work from home at day’s end. With the
presence and activities of family members in mind (as discussed
in Section 4.3), several ideas were proposed to enhance remote
workers’ roles as household members. For example, we introduced
the Chameleon Photo Frame (Figure 10.A) to P7, which gradually
changes his family photos as he nears the end of work, thereby
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drawing his attention to his family role. The frame also detects the
sounds of his children arriving back home, making the pictures
more vivid. P7 expressed great satisfaction with this concept and
suggested using it as an automatic screen saver for his monitor: ‘I
do think this is a really cool idea, though... If it could be used as a
secondary screen for work, that would be cool’ (P7).

To further facilitate the separation between work and home roles,
we presented P7 with the Magic House Map (Figure 10.B), which
visually displays upcoming housework tasks and the corresponding
tools needed at the end of his workday. While P7 found the idea
evocative and anticipatory, he suggested adding a short downtime
period, allowing individuals to step away from both their employee
and father/husband responsibilities. This serves as a mental bridge
between work and home since he no longer commutes for reflection.
This case highlights the importance of integrating personal interests
and creating protected windows of personal time during "shut-
down" routines.

Like householdmembers, pets also play an important role in help-
ing remote workers establish clear boundaries between work and
home (e.g., Figure 6.b). Drawing inspiration from this, we presented
P3 with the Time to Pet Me (Figure 10.C), which helps foreground
a dog’s needs, prompting the owner when it’s time for a walk. P3
expressed satisfaction with the concept, stating its potential to im-
prove the work–life boundary. However, she noted the importance
of tailoring this technology to her dog’s personality, mentioning
that her dog tends to be quiet and doesn’t typically demand outdoor
time throughout the day.

Preparing dinner is a common everyday practice that individu-
als, especially female household members engaged in remote work
from home, naturally transition to after remote work (e.g., Figure
6.c). To make this transition more enjoyable, we introduced the
Food Punch Machine (Figure 10.D) for P11. This machine show-
cases dishes from random cities or countries, providing P11 with
serendipitous inspiration for her cooking. She embraced the idea
of exploring international cuisines and considered using a meal
delivery service to receive a variety of ingredients, making her post-
work routine more enjoyable. While the degree of technology’s
visibility in existing routines may vary, establishing routines that
allow remote workers to express their authentic selves is crucial
for a seamless disengagement from work. Participants showed a
greater willingness to incorporate technology into their bound-
ary work when it was associated with enjoyable activities, such
as cooking. This highlights technology’s potential to support an
emotional connection, allowing remote workers to focus on aspects
of themselves beyond their employee role. This reconnection with
the essence of home, characterized by comfort, care, and familiarity,
facilitates a smooth transition between work and the comforting
realm of home.

We also found that leveraging personally meaningful posses-
sions in the workplace could help remote workers in wrapping up
their work. For instance, a photo of P8’s home workplace displayed
a guitar and a poster of a band, reflecting his individual identity
and preferences. Building upon his attachment to these items, we
proposed a Reflection Poster (Figure 3), which adjusts the facial
expressions of the depicted band members based on P8’s reflec-
tions about his day. Through this introduction of new end-of-day
rituals, our goal was to help P8 conclude his work with a sense of

fulfillment. P8 responded positively to the idea, stating, ‘It would
put a smile on my face regardless of the type of day I had’ (P8). This
success in fostering daily reflection by encouraging interaction
with everyday objects [68] highlights the potential of objects as
symbolic representations of self. By emphasizing an object’s mean-
ing rather than its utility alone, we found that it was possible to
support a reflective practice that concludes work while embracing
an individual’s playful and joyful aspects of personality.

To assist individuals struggling to establish clear boundaries to
stop working in remote work settings, we introduced conceptual
technologies to participants to explore their potential in facilitating
transitions. For example, we presented the Grumpy Hard Drive (Fig-
ure 10.E) to P10—a device that emits increasingly louder whirs and
grumbles when she exceeds her planned work duration. Our aim
was to create a technology that utilizes auditory cues to remind
her of the passage of time and her initial time-related intentions
and commitments. Instead of relying on information-driven tech-
nology, which might display time usage or daily goals to aid in
time management, we opted for an everyday object with specific
sensory experiences, especially tailored for P10. Our observation re-
vealed P10’s sensitivity to objects, aesthetics, and sensory elements
in her workplace compared to other participants. This approach
was designed to stimulate her reflection on time usage for work.
P10 responded positively to the design and suggested an additional
feature to support short breaks throughout the day, saying, ‘I would
like it as an external reminder to stop working.... I appreciate the
idea of our technology needing breaks. The hard drive could signal
me to take unexpected breaks during the day.’ (P10). Moreover, she
expressed interest in considering her tool’s perspective to gain a
better understanding of her situation. This perspective motivates
her to reevaluate her time management practices and strive for
overall wellbeing.

5.1.3 Technologies for Supporting Porous Boundaries BetweenHome
and Work. Porous temporal and spatial boundaries are an essential
characteristic of remote and hybrid work. We also presented sev-
eral imagined technologies to support this unique characteristic.
For instance, we introduced the concept of Humming Housewares
(Figure 3) to P11, a design that causes home appliances to emit
humming sounds based on the anticipated length of her break. This
system helps her identify suitable household tasks that she can
complete while stepping away from work. P11 appreciated this cre-
ative approach to making break time more enjoyable and believed it
would enhance her daily productivity. She also suggested including
a notification function on her cell phone to manage interactions
and easily access an available task list.

P11 also proposed a couple of technologies to help her take breaks
during work. She mentioned that she has been working overtime
recently and acknowledged, ‘I just don’t take enough breaks; I end
up hungry for like an hour’ (P11). In response to this, she suggested
Creative Outlet Crochet (Figure 11.A), a system that alerts her when
she has been working intensively for an extended period, encourag-
ing her to take a break. The use of crocheting tools makes her feel
productive as an individual, so being prompted by them could help
alleviate any guilt associated with taking a break while working.
Engaging in her preferred practice helps her relax and return to
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work feeling refreshed. This innovative approach embraces her
personal interests and redefines the way she claims her break time.

Additionally, We introduced a concept to P10 called Household
Pomodoro (Figure 11.B) to help her maintain regular breaks and
enhance her household contributions throughout the day. Since she
often uses the Pomodoro technique [22] to allocate focused work
time, Household Pomodoro emits an alarm, for instance, from her
kitchen, to prompt her to accomplish tasks that engage a different
aspect of her identity during her breaks. While P10 appreciated
the idea and recognized its usefulness for days with many smaller
tasks, she expressed a desire for alternative break methods. She
suggested a technology that offers daily challenges, such as going
out to take pictures of clouds or trees, as a way to promote better
self-care throughout the day instead of reminding her of household
labor during the day.

Another example we created is LEGO Hunter (Figure 11.C) for
P9, which reinforces her positive experiences of using walks as a
mental reset and to embody her love for building LEGO sets. This
design customizes a LEGO brick based on P9’s walking data, a
design for which she expressed strong enthusiasm. For P9, LEGOs
represent relaxation, and she expressed a desire to use a technology
that incorporates the physicality of LEGO bricks for a more playful
approach to reflecting on her activities and experiences: ‘...this LEGO
really resonates with me. If I had a LEGO brick that could help reflect
how I feel or track the number of miles I’ve walked... It’s all about
playfulness, you know, something that brings joy’ (P9). Remote work
allows for the interleaving of various tasks and responsibilities
from home. Technology can support these porous boundaries in
a more enjoyable manner. This can be achieved by incorporating
personally meaningful practices or playfully facilitating household
chores during the day.

In line with this objective, we proposed the Emotional Thermome-
ter (Figure 11.D) to P4, who often switches his roles between being
an employee and a father during work. While he appreciates the
flexibility of spending short amounts of time with his daughter dur-
ing work, he also experiences stress when her play sounds interrupt
meetings. To address this situation, we aimed to highlight the posi-
tive aspect of remote work, which is the opportunity to strengthen
the bond with his daughter. The Emotional Thermometer displays
the degree of emotional connection between P4 and his daughter.
In response to this concept, P4 expressed interest in assessing the
quality of time they spend together due to the remote work arrange-
ment. By enhancing social relationships, which play a significant
role in shaping perceptions and attitudes towards the home as both
a working and living space, technologies can contribute to a more
fulfilling and balanced remote work experience.

5.2 Technologies for Supporting Work Practices
from Home

In this section, we present imagined technologies that enhance par-
ticipants’ work experiences by shaping their home arrangements
and routines. We begin by illustrating how these technologies help
participants reclaim the meaning of home, fostering resilience in
their remote work environments through symbolic practices. Fol-
lowing that, we explore how these technologies create a positive

and engaging atmosphere, enhancing productivity by aligning as-
pects of the home with participants’ established work routines.

5.2.1 Technologies for Reimagining Spaces for Remote Work. We
found that technologies could enable individuals to reinterpret the
meaning of specific home spaces, transcending the rational aspects
of modern housing design [66]. This reinterpretation allows for the
effective utilization of these spaces for work, contributing to the
enhancement of resilience in remote work practices.

For P1, who experiences spatial tension when using the dining
room as a workplace (Figure 8.c), we proposed technologies to
encourage her to reconsider the meaning of the living room and
change her perceptions of this under-utilized space. One example
is Magical Hopscotch (Figure 12.A), which creates a virtual grid
connecting the living room and the bedroom, making it easier and
more appealing for her to see the living room as an extension of her
personal space for work and rest. Another example is the Elastic
Living Room (Figure 12.B), which displays personal items in the
living room, creating a more comfortable environment for P1. These
concepts aimed to enhance accessibility to the living room for P1
and provide alternative ways to experience the communal space. Af-
ter considering our design proposals, P1 remarked, ‘I noticed I could
have made use of them, the living room, for example, to do certain
tasks. I didn’t have to get a sticking place that was just the table in
the dining room’ (P1). Inspired by our proposal, she responded with
her own imagined technology, the Tactile-Changing Carpet (Figure
12.C), aimed at making her living room experiences more playful.
This interactive carpet can change its softness, allowing people to
feel different materials like sand, porcelain, or fur based on their
choice. After engaging in these imaginary activities, she noticed a
new way of utilizing places in her home: ‘My everyday experience
becoming more aware of what’s happening around me. . .my space
is just my bedroom and then they [design practices] made me feel
like “Oh the home would be more like, my space not just my bedroom
where that where I sleep”’ (P1).

While some participants have dedicated workspaces, imagined
technologies can help them utilize additional spaces for work, as
well. For example, P3 envisioned technology that combines real
and augmented reality plants to create a nature-inspired patio at-
mosphere (Figure 12.D). This immersive experience eliminates con-
cerns about plant care and fosters a tranquil outdoor setting, en-
couraging open-air work. It enables P3 to use various spaces for
work, creating more opportunities for diversity and comfort in
home-based work.

Furthermore, in our exploration of utilizing different spaces for
work, we introduced the Togetherness concept (Figure 12.E) to P5,
aiming to foster a more collaborative atmosphere in the living room
(Figure 8.e). This concept is attached to each housemate’s laptop
and emits different colors based on the content of their ongoing
conversations with customers. We anticipated that ‘Togetherness’
would promote awareness of each other’s situations, facilitate in-
teractions during work, and serve as a means of supporting one
another through tacit communication. P5 greatly appreciated this
design concept. In fact, she and her housemate even purchased
two different colored dolls to manually indicate their conversation
status with customers, inspired by our proposal.
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Through these design-oriented discussions, we gained valuable
insights into the transformative power of technology in enhancing
participants’ experiences and strengthening their emotional connec-
tion to specific spaces. By prioritizing personalization and creating
technologies that enhance pleasantness, we observed how indi-
viduals could reclaim and redefine the meaning of certain spaces.
This, in turn, unlocked new possibilities for configuring physical
environments to effectively support remote work from home.

5.2.2 Technologies for Enhancing Work Productivity. In this section,
we present imagined technologies designed to support remote work
practices at home, focusing on improving productivity and aligning
with participants’ routines by leveraging their sensory experiences
or possessions. These technologies focus on enhancing self-care,
fostering a sense of fulfillment, and promoting well-being to create
a conducive work environment.

We explored ways to enhance sensory experiences during work
to boost productivity, drawing inspiration from Section 4.2. For ex-
ample, P10 often enjoys watching the outdoors through her window
while working. To accommodate this preference, we proposed the
Neighborhood Periscope (Figure 3), a device that captures views and
sounds from around the home and relays them to the participant’s
window. In response, P10 expressed a desire to incorporate soothing
sounds to accompany the visuals, such as birdsong, stating, ‘the
bird sounds or whatever is just very calming and makes you feel part
of the world, rather than kind of closed off’ (P10). Additionally, P7
suggested the Seasonal Zen Garden (Figure 13.A) to manage work
time naturally by representing time and task progress through a
growing and changing tree artifact.

To enhance task support, participants envisioned various tech-
nologies aimed at streamlining workflows, improving efficiency,
and optimizing productivity. P8, for instance, proposed five func-
tional technologies to enhance his remote work experience, empha-
sizing the importance of connectivity. One example is the Home
Wide Computer (Figure 13.B), enabling him to connect monitors,
TVs, mouse, and keyboards from anywhere in his home. P3 intro-
duced the Distraction Free Zone (Figure 13.C), an embedded screen
control app that prevents access to distracting websites to maintain
focus. Additionally, P9 suggested a design called Batwing (Figure
13.D), a personally meaningful object that changes color based on
task progress. Participants also contributed ideas to boost produc-
tivity, with coffee being a key factor. P2 introduced the Temperature
Steady Coffee Cup (Figure 13.E), which maintains coffee at an ideal
drinking temperature until 11 am and then absorbs any remaining
coffee at a set time, preventing excessive caffeine consumption in
the afternoon.

By considering both the affective and functional aspects that
impact overall productivity, digital technologies can be customized
to align with individuals’ preferences, established routines, and
existing technological infrastructure at home, thereby increasing
their effectiveness in remote work environments.

5.3 Technologies for Regaining the Original
Sense of Home

As remote work infiltrates the home environment, some partici-
pants strove to preserve the original essence of their homes (e.g., Fig-
ure 8.a). For example, P10, who uses her dining room as a workspace,

proposed two speculative technologies to maintain a home-centric
feel in this shared space. She introduced the Artistic Hard Drive
(Figure 14.A), which resembles a sculptural piece integrating work
equipment into the dining room decor. P10 explained, ‘This technol-
ogy wouldmake the hardware less noticeable inmy home, reducing the
impact of having my office in a living space... the entire workstation
could look less techy (i.e., less black + plastic) and more home-like.’
(P10). Additionally, she suggested the Retractable Office (Figure
14.B), a design where dining room objects expand when needed
and shrink when not in use. Although this technology may seem
implausible, P10 aimed to convey her desire for future technologies
that could maintain a home-like atmosphere. In a similar vein, P6
introduced the Flying Monitor (Figure 14.C) for his master bedroom
workspace, which could disappear when not in use. Since he shares
the space with his wife after work, he wishes to repurpose the area.
While current technology cannot physically manipulate space or
alter the scale of tangible objects, there is an opportunity to support
less permeable boundaries between work and home by focusing
on modifying the aesthetic aspects of work-related objects while
preserving their functionality.

Having a partner in a work-from-home setting helps partici-
pants feel less isolated and more positive (Section 4.3). However,
it also poses challenges in maintaining conversational variety and
avoiding monotony when living and working in the same space.
P3 expressed the difficulty of coming up with new conversation
subjects when they have dinner together: ‘it’s hard to like come up,
especially when you live with that person and you’re like in the same
house. You experience everything at the same time with the same per-
son’ (P3). To compensate for this, P3 admitted to having the TV on in
the background during dinner, which led to less conversation than
desired. To address this, we presented P3 with the Food Anatomy
design (Figure 14.D), aimed at facilitating communication during
dinner. Inspired by P3’s passion for cooking, it offers food stories
and fun facts for engaging mealtime conversations. P3 agreed that
such a design might foster more meaningful social interactions
during dinner. Similarly, the Love Mailbox and Messenger (Figure 3)
encourages P2 and her partner to write journal messages to share
their everyday experiences. Since P2 and her husband co-founded a
company together, they frequently chat about work-related topics
during the day. To connect in non-work ways with her husband,
P2 keeps a “Q&A journal” notebook, but reported that the journal
currently gets little use. The Love Mailbox and Messenger adds a
playful element to this existing artifact, with a magic pigeon deliv-
ering each entry to the recipient’s workplace mailbox. P2 reflected,
‘[With this technology,] I would read my husband’s journal messages
from yesterday with breakfast to start the day. . . . I love the idea of
it bringing a reflection we both do separately and then sharing with
each other’ (P2). She suggested adding reminders to maintain the
habit. Implementing such technologies could help remote workers
maintain connections with their partners, addressing one of the
key challenges of coexisting work and home life.

6 DISCUSSION
This study addresses the need for understanding how digital tech-
nology can support remote/hybrid work while considering the in-
terplay between the activities of remote work and the socio-cultural
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aspects of remote workers’ homes. Previous studies have found a
significant association between office environments and employees’
performance, productivity, and well-being (e.g., [26, 33, 86]). With
homes increasingly recognized as future workplaces for remote
and hybrid work, it is imperative to understand how workers in
these modalities engage with their home environments. Cho et
al. [20] identified diverse forms of boundary work undertaken by
individuals managing multiple roles and practices within a single
space, influencing the way they shape their home. Our work com-
plements these findings by examining the sociocultural aspects
of how each individual domesticates work into their home. We
closely observed how participants (re)gain a sense of home within
their unique domestic settings, considering both their professional
backgrounds and personal characteristics influenced by social and
cultural contexts. This investigation seeks to comprehend the rea-
sons behind their adoption of specific practices, thereby identifying
potential design opportunities for technology in their homes as a
future workplace. Subsequently, our identification of various senses
of place established by participants to shape their remote and hy-
brid work modalities provides valuable insights for technology
design. Building on our understanding of participants’ placemak-
ing challenges and strategies reported in Section 4, we engaged
in co-speculation regarding their potential interactions with digi-
tal technology specifically designed to enhance their experiences.
Through a deep understanding of their remote and hybrid work ex-
periences, we presented technological ideas that take into account
more holistic perspectives in configuring their work-from-home
settings. For example, instead of solely focusing on the challenges
participants faced, our discussion explored nuanced and contex-
tually sensible ideas for envisioning technologies. Additionally,
participants participated in co-speculative practices, employing
designerly ways to comprehend their everyday experiences, facili-
tated through engagement with cultural probe activities. As a result,
we uncovered opportunities for digital technologies to facilitate
smoother transitions and redefine boundaries, fostering a harmo-
nious integration of work life and home life. Below, we discuss
how these insights can inform the development of future technolo-
gies for remote/hybrid work, contributing to more sustainable and
successful work arrangements.

6.1 Roles of Digital Technologies in Remote and
Hybrid Work

Through discussions and design exchanges with 11 remote workers,
we find that digital technology for remote/hybrid work serves two
essential roles: reinforcing and reclaiming the meaning of home,
two distinct mechanisms for facilitating the harmonization of work
and life activities within the home. These roles acknowledge the
diverse and varied nature of home, helping individuals balance their
work and personal lives more seamlessly. A summary of these roles
can be found in Table 2.

6.1.1 Unremarkable Technologies: Reinforcing the Meaning of Home
by Leveraging Existing Practices. Routines provide a sense of nor-
malcy in daily life, enabling efficient task completion and helping to
manage uncertainty through repetition [20, 43, 72, 90, 108]. Our re-
search unveiled participants’ development of routines and rituals to
help themmanagemultiple roles within constrained physical spaces.

In the design concepts, both the research team and our participants
leveraged existing routines, demonstrating how technologies can
reinforce daily work-from-home practices, enhancing productivity
and satisfaction across roles. These findings align with the con-
cept of unremarkable computing [102], illustrating how technology
can seamlessly integrate into daily routines, such as participants’
repetitive morning work "start-up" practices.

Our findings suggest that understanding the symbolic meaning
of existing routines is a crucial step in seamlessly integrating unre-
markable technologies into these routines. Participants established
routines by personalizing their home environments to meet their
needs and expectations related to their multiple roles, enabling
them to navigate home–work boundaries effectively. To reinforce
these existing repetitive practices, technologies should emphasize
the ritualistic aspects—the underlying meaning of routines and
why individuals engage in specific practices [10]—that enable re-
mote workers to express themselves authentically. For example,
we found that by considering participants’ preferred home activi-
ties, technologies could facilitate smooth transitions between home
and work (e.g., Fortune Cookie Cup, Food Punch Machine). Also, to
promote a better work–life balance, technologies could help individ-
uals feel productive in their roles as family members or individuals
by emphasizing the meaningful aspects of these co-existing roles,
including their social relationships with household members (e.g.,
Magic House Map, Time to Pet Me). In this way, technology supports
not only the achievement of daily task objectives but also provides
emotional gratification through these practices.

Our findings emphasize technology’s potential roles in reinforc-
ing existing routines, enhancing the efficiency of work and home
practices, and strengthening participants’ sense of attachment. Par-
ticipants expressed the need for more effective and functional man-
agement of everyday tasks and work, leading to the development of
designs that cater to specific pain points (e.g., Temperature Steady
Coffee Cup) and that help them to fulfill their responsibilities (e.g.,
Humming Housewares). Furthermore, technology has the potential
to boost productivity by cultivating an emotional connection to
work practices that cater to individuals’ unique backgrounds and
preferences (e.g., Neighborhood Periscope). These designs, though
utilitarian, hold value in capturing participants’ desire to streamline
everyday practices influenced by remote work.While this may seem
contrary to the original intent of the Bespoke Booklets method [35],
our findings highlight the value to participants of such solution-
driven technologies. This doesn’t suggest that solely focusing on
functionality in technology enhances the meaning of home; instead,
technology should integrate into remote workers’ routines to main-
tain, refine, or create a sense of normalcy within their unique living
spaces.

Our study highlights the importance of designing future tech-
nologies with a deep sensitivity to the meaning(s) ascribed to the
home and embodied by its inhabitants’ everyday practices. Relph
argued that a place could lose its meaning if distinctive proper-
ties of that place are eradicated, leading to an increasing sense of
‘placelessness’ [82]. Neglecting to consider remote workers’ ex-
isting routines or rituals that reflect the socio-cultural aspects of
their home arrangements may lead to a one-size-fits-all technology
approach, ultimately contributing to the creation of these sorts of
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Table 2: Two roles of digital technologies in remote/hybrid work

Roles Descriptions Examples Design Considerations

Reinforcing Reinforcing the meaning of
home by highlighting the
symbolic meaning behind ex-
isting routines and rituals
and supporting the stability
of these established practices

• Transitions: Fortune Cookie Cup (P3),
Food Punch Machine (P11),Magic House
Map (P7), Time to Pet Me (P3), Hum-
ming Housewares (P11)

• Work practices:Neighborhood Periscope
(P10), Temperature Steady Coffee Cup
(P2)

Unremarkable technolo-
gies embracing the mean-
ings and values of estab-
lished practices

Reclaiming Reclaiming the meaning of
home through the establish-
ment of new ritualistic prac-
tices or by encouraging in-
dividuals to reassess the sig-
nificance of particular spaces
or temporality within their
homes

• Transitions: Reflection Poster (P8), Cre-
ative Outlet Crochet (P11)

• Work practices: Tactile Changing Car-
pet (P1)

• Original sense of home: Love Mailbox
and Messenger (P2), Retractable Office
(P1)

Reflective technologies
fostering joyful experi-
ences

placeless [82] home environments. Beyond a superficial compre-
hension of the repetitive practices employed in remote and hybrid
work settings, our work further explored the intricacies of exist-
ing routines and rituals, with a focus on their symbolic meanings.
By doing so, we could develop concepts of diverse unremarkable
technologies tailored to individuals’ unique needs and desires, con-
tributing to an enriched meaning of home. We propose that future
research could harness the concept of unremarkable technologies
to help individuals in creating or maintaining their own sense of
place.

6.1.2 Reflective Technologies: Reclaiming Meaning by Leveraging
Possessions and Spaces. Our findings also emphasize how technol-
ogy can help remote workers reclaim the meaning of home through
reflective practices, thereby facilitating a healthier and potentially
more sustainable approach to remote/hybrid work. Both the co-
speculative technologies that our research team designed and those
proposed by our participants underscore the significance of per-
sonal possessions laden with memories and experiences [30] as
resources for reclaiming the meaning of home through everyday
reflection. Participants are more likely to make sense of their expe-
riences, manage their time, and nurture social relationships when
technology is designed around personally meaningful objects that
create a strong attachment to the surrounding environment. Lever-
aging these objects allows participants to create a space where they
reconsider how they allocate their time and adopt a more sustain-
able approach to time management (e.g., Reflection Poster, Creative
Outlet Crochet). Additionally, meaningful objects can facilitate re-
mote workers in re-establishing social interactions within the home
(e.g., Love Mailbox and Messenger).

Moreover, in remote/hybrid work settings, imagined technolo-
gies prompt a reconsideration of conventional perceptions tied to
room functions dictated by modern floor plans. The prevailing ratio-
nal norms ingrained in contemporary housing design often rigidly
assign predetermined functions to each space in a home [66]. The
widespread adoption of remote work has led to the integration of

professional aspects into personal spaces, offering a unique oppor-
tunity to challenge and redefine preconceived notions. Our findings
demonstrate how technology could help participants reinterpret
the meaning of specific spaces by encouraging playful activities
(e.g., Tactile Changing Carpet) or creatively reshaping their spaces
with technology, even in imaginative ways (e.g., Retractable Office).
Through the use of technologies that aid individuals in reclaiming
the meaning of home, there exists a potential for these technologies
to contribute to a reevaluation of modernist home design, ultimately
helping remote workers refine their spatial use for enhanced pro-
ductivity and well-being.

Considering the examples previously discussed, participants re-
ported valuing technologies that bring joy to their everyday activi-
ties, enabling them to rediscover the meaning of certain spaces and
reflect on the balance between work life and personal life. Given
the intimate relationship between home and its inhabitants, domes-
tic environments are acknowledged as spaces conducive to daily
reflective practices [52, 69]. Our findings supported this perspec-
tive, indicating that participants tend to engage in meaning-making
within their remote/hybrid work environments through organic
and joyful interactions with technology intimately linked to their
home’s values and essence. The concept of enhancing technology
experiences with charm, delight, and playfulness is not new. Wright
et al. introduced the notion of enchantment to support aesthetic
interactions, adopting a holistic approach to understanding user
experiences [109]. Gaver also emphasized the ludic aspects of ev-
eryday life when designing technology that can support reflection
through playful engagement [48]. By highlighting the potential
of leveraging personal possessions and spaces to create joyful ex-
periences, we propose that prioritizing interactions that elicit joy
in digital technologies can serve as a potent approach to reflec-
tive technology in remote/hybrid work settings. This approach
can assist remote workers in reclaiming the meaning of home in a
healthier manner.

Future research is needed to explore how technology supporting
joyful experiences at home can facilitate the inner conversations



Reinforcing and Reclaiming The Home CHI ’24, May 11–16, 2024, Honolulu, HI, USA

essential for effective reflection. According to Mezirow, the pre-
reflective stage of awareness is pivotal for realizing meaning and
value in a transformative process [65]. While joyful experiences
may not be a necessity for deep engagement in the reflective process,
technology can play a role in helping remote workers notice new
meanings or values in their existing joyful moments at home [21,
34]. Future research can also explore how technology can scaffold
everyday reflection in remote work practices, examining ways to
assist remote workers in engaging with their joyful moments at
home and fostering the pre-reflective stage of awareness.

6.2 Designing an Unplugged Retreat: The Role
of Non-technological Elements in Creating a
Sense of Home Alongside Remote/Hybrid
Work

Our findings also pointed out that not every room in a home should
incorporate digital technologies to enhance remote/hybrid work
experiences. In the bespoke booklets, both the research team and
our participants proposed imagined technologies for various spaces,
including dedicated home offices, living rooms, kitchens, and patios.
However, some participants explicitly opposed the idea of using
technologies in specific places or at certain times. For instance,
P10 didn’t want to imagine any technologies for her living room,
a space she reserved for family and personal relaxation activities
like reading or knitting. Similarly, P9 preferred not to have any
technologies present during family reading time with her child.
These participants deliberately excluded technologies from spaces
dedicated to self-care or social interaction.

As digital technologies become integrated into domestic settings,
blurring the boundary between work and home, their role in either
reinforcing remote workers’ practices or reclaiming the meaning
of home could have unintended ramifications, especially when
deployed in spaces primarily used for personal and social activities.
In such cases, designers must exercise caution to avoid encroaching
upon or undermining the original sense of the home.

A “digital detox,” such as using the ScreenTime functionality
of iOS devices to reduce time spent on a mobile device, offers
an alternative approach to promote wellbeing without heavy re-
liance on technology [79]. Designers creating new technologies
for remote/hybrid work should also consider the notion of “non-
design” [9, 56], respecting people’s intimate places and times within
their home. This doesn’t mean that technologies are inappropriate
in supporting self-care or social interaction from home. Rather, we
argue that the purpose and meaning of a particular place for remote
workers should be considered first when determining the necessity
of technology.

6.3 Toward Sustainable Work-From-Home
Practices: Embracing the Social Components
of Home in ’Future of Work’ Narratives

Finally, our findings prompt a reconsideration of the prevailing
approach to designing technologies for the so-called ‘Future of
Work.’ Despite ongoing endeavors to design systems and infras-
tructures that facilitate remote work [27], commercially available
technologies predominantly reflect the perspectives of employers

and organizations, placing a strong emphasis on enhancing work
productivity and fostering work-related collaboration in remote
environments. In this section, we discuss the implications of our
findings for this narrative and advocate for a broader understanding
of remote work infrastructure.

Our findings highlight the importance of social interactionwithin
the home, which influences how remote workers negotiate bound-
aries between work and home to improve their overall productivity
and wellbeing. For instance, the existing routines or behaviors of
household members can influence how remote workers establish
boundaries between their work and personal lives, allowing them
to effectively manage their time. Additionally, the dynamics remote
workers have with cohabitants can regulate how remote workers
allocate specific areas for work or establish designated workspaces
that facilitate productivity and concentration. Furthermore, the sup-
port and cooperation of household members contribute to fostering
a conducive environment for remote workers’ overall wellbeing.
Recognizing and considering the influence of household members
allows remote workers to better manage work–life balance and
optimize their work performance at home.

As emphasized by Star and Bowker [95], infrastructures are
not standalone entities but are deeply embedded in organizations.
Moreover, infrastructure is fundamentally relational, existing as
a complex network of interconnections [96]. Thus, our findings
raise important questions regarding the scope of social and organi-
zational infrastructure in the context of remote and hybrid work
modalities.

Based on our findings, recognizing the influence of social el-
ements stemming from the home environment becomes crucial.
We emphasize the significance of household members and their
relationships as key entities shaping the social infrastructure of
remote work. This perspective expands beyond the traditional or-
ganizational viewpoint and underscores the necessity of designing
infrastructure that accommodates the unique social dynamics and
needs within the home. By acknowledging the centrality of and
incorporating the social components of home into the creation of
remote work infrastructure, remote and hybrid work can become
more flexible, inclusive, and adaptable, fostering work environ-
ments that better align with the diverse needs and contexts of the
individuals who are given both the privilege and responsibility of
juggling these co-existing roles in the home.

6.4 Limitations and Future Work
While our research allowed for in-depth engagement with par-
ticipants and their remote work experiences, it was limited in its
coverage of diverse geographic and cultural groups, thus hindering
a systematic comparison across different backgrounds. For instance,
due to institutional limitations about how we could (and could not)
compensate participants, we needed to constrain our study recruit-
ment to the United States. To address this limitation and capture a
broader range of experiences, we intentionally included immigrant
and non-U.S. citizen participants currently residing and working in
the U.S. While we considered a specific cultural aspect among non-
U.S. citizen participants to explore imagined technology ideas (e.g.,
Ambient Hometown), making a definitive argument based on our
data proves challenging. For instance, we identified a strong bond
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among family members and its impact on the work in the cases of
non-U.S. citizen participants. However, we also observed a notable
influence of social interaction on remote work modalities among
participants with U.S. citizenship. While we might assume that the
dearth of social capital in a foreign country suggests a closer bond
than native family members, we cannot confirm whether this is a
unique aspect among non-U.S. citizen remote and hybrid workers.
Furthermore, in terms of job types, our study identified a trend asso-
ciated with academia versus industry settings. However, the sample
size is not substantial enough to facilitate a systematic comparison
that would unveil clear differences. Our work aimed to concentrate
on the distinct home arrangements, domestic circumstances, and
individual characteristics aligned with social and cultural back-
grounds. This approach allowed for a broad exploration of potential
technological roles through the design of bespoke items. We believe
that our work serves as a valuable starting point for discussions
on designing technologies from the employee’s perspective, taking
into account their unique domestic settings. Therefore, we recom-
mend that future research explore opportunities and challenges in
designing digital technologies for remote workers, by narrowing
down the focus to specific professions, cultural backgrounds, or
types of dwellings with a more inclusive perspective on domestic
environments [57].

Furthermore, we encountered challenges in fully engaging partic-
ipants in the designerly process based on our correspondence-based
research design, which we developed to engage busy participants at
their own pace and in the context of their own home environments.
While participants effectively conveyed their envisioned technolo-
gies and their integration into their lives through written narratives,
they often relied on text alone, omitting sketched illustrations in
their bespoke booklets. Sketches are valuable tools for exploring
design possibilities, but for novices, it can be difficult to grasp their
use in ideating and communicating their concepts and design inten-
tions [107]. To enhance the participatory approach in speculative
design, future studies could consider additional activities that help
participants feel more at ease in a series of design exercises or com-
pare results obtained through remote correspondence to in-person
design workshops.

Lastly, we encourage future research to incorporate a critical
perspective when understanding phenomena and designing tech-
nology for the futures of remote and hybrid work. Earlier research
conducted during the COVID-19 pandemic argued that the pan-
demic exacerbated the gender gap in household labor, especially
when female household members worked from home while their
partners did not [37, 81]. Our study further revealed that female
participants tend to openly discuss their household labor, using it as
a boundary strategy. These findings align with observations made
during the early stages of the COVID-19 pandemic, suggesting that
these patterns persist beyond the lockdown period and the nor-
malization of childcare systems. While it is crucial to incorporate
a critical perspective to challenge societal norms, structures, or
power dynamics within domestic settings when envisioning future
technologies [8, 11, 84], our study did not critically engage with this
aspect. This is because female participants, who frequently utilized
household labor as a means of boundary work, reported deriving
enjoyment from cooking or feeling productive both as individuals

and as household members. It’s worth noting that remote work, es-
pecially for single parents or women, becomes more critical [37, 59].
To foster more inclusive and adaptable futures for remote and hy-
brid work, future work can stimulate ideas and explore how digital
technologies challenge and address gender inequalities arising from
both domestic and organizational settings.

7 CONCLUSION
In this article, we introduced co-speculative technologies designed
to engage in continuous and discursive meaning-making within
the home. Remote work demands that employees navigate multiple
roles and tasks within the same physical space. Our work presented
diverse yet mundane modes of working and living among remote
workers, contributing to the identification of theoretical ideas on
how these individuals shape their sense of place to carry out their
remote and hybrid work within domestic settings. Informed by
these insights and subsequent discussions with participants, our
work envisioned the potential roles of digital technology in enabling
the coexistence of work life and home life activities in remote and
hybrid settings. Through empirical findings and designerly prac-
tices, we revealed how technologies can reinforce existing routines
or rituals to support role transitions between work and home. We
also found that technologies can reclaim the home by enabling the
creation of new rituals and reconsidering the meaning of home. We
advocate for technology designers to consider the socio-cultural as-
pects of the home, which encompass people’s thoughts, memories,
and desires, in supporting remote workers as they navigate their
increasingly intertwined work and personal lives.
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(a) (b) (c) (d) (e)

Figure 4: Various routines/rituals for establishing boundaries: (a) A cup of coffee on P4’s work desk: P4 starts his day with
coffee, which enhances productivity in both his professional and personal life as a family member; (b) Morning tea in the P3’s
kitchen: P3 emphasized the importance of having morning tea, stating, ‘I have to have my tea in the morning, like if I don’t
have my tea, it’s like I’m not doing work that morning. That’s like a ritual for me’ (P3); (c) P7 found the sound of footsteps
upstairs in the morning, signifying their family members’ bustling activities as they prepared for the day, creating a vibrant
and energetic ambiance; (d) P2’s dining room: P2 checked emails during breakfast to smoothly transition into her home office
work; (e) Exercise equipment beside P9’s desk: P9 made exercise a routine part of her workday. She kept exercise equipment
beside her desk, enabling her to engage in short workout sessions between meetings.

(a) (b) (c) (d) (e)

Figure 5: Cultivating affective attachment to a home office through diverse strategies (a) P9’s home office: P9 carefully curated her
home workroom by acquiring suitable equipment, aiming to establish an ideal remote work environment. As a personal touch,
she added a LEGO Batwing figure to infuse a sense of individuality; (b) P2’s home office: To foster a comfortable and familiar
atmosphere, P2 embellished her workspace with personal photos, posters, and decorations; (c) P7’s home office: P7 arranged
essential work equipment and painted the walls with a preferred color to create a personally appealing environment, creating a
pleasant and positive ambiance; (d) Guitars in P8’s home office: P8 keeps guitars near his home workstation, providing personal
relaxation during the day; (e) A window view from P9’s home office: One element that contributes to P9’s personal productivity
is the magnificent view of Mt [Name] from their home office. This scenic vista enhanced her sense of accomplishment and
motivation.
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(a) (b) (c) (d)

Figure 6: Establishing boundaries through social interactions from home: (a) A handwritten letter from P7’s daughter: Towards
the end of the day, P7 experienced the presence of his family members, especially when his kids return home from school. On
one occasion, his daughter dropped a card as she entered the house. P7 said ‘You flip your brain around, because the kids will
be home, my wife will be home. . .And it kind of gets me into this mode of like “okay, I’m done with work now I can focus on my
family or I can focus on something that I need that I’m supposed to be doing.” So within that, you’re going out to the grocery store
or doing some yard work’ (P7); (b) P2’s dog: As the day draws to a close, P2’s dog approached her, expressing excitement through
sounds, indicating its desire for a walk; (c) Kitchenware in P3’s kitchen: For P3, the use of cooking equipment served not only
to enhance her productivity as a household member but also brought her joy when preparing meals that her partner enjoys.
This became an effective strategy for P3 to transition away from work; (d) Kitchen from P4’s house: P4 often smells dinner
being cooked and hears their spouse preparing it, marking the end of their workday.

(a) (b) (c)

Figure 7: Having a flexible schedule and break during a day: (a) Balls playing with P6’s kids: P6 enjoys a more permeable
boundary between work and home, allowing for extended time with their children. Thanks to the flexibility of his work, he
allocated additional time in the evenings when his children were going to bed; (b) Kitchen from P9’s house: During short breaks,
P9 efficiently utilizes their time by engaging in household chores, such as loading the dishwasher; (c) P2’s family photo: P2
values the opportunity to chat with her partner during breaks, likening it to water cooler conversations: ‘In some ways, you
know I see him [P2’s partner], I have somebody to talk, like in between calls, like the water cooler talk, right?’ (P2).
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(a) (b) (c) (d) (e)

Figure 8: Strategies for using non-work spaces for remote/hybrid work: (a) & (b) P10’s Dining Room Workspace: P10 acquired a
wheeled desk to adapt her dining room for work, offering concentration and privacy. However, she wasn’t satisfied with the
room’s aesthetics and furniture arrangement; (c) P1’s Dining RoomWorkspace: P1 dubbed her dining room table the ’magic
table’ for its productivity. However, her housemate felt uncomfortable using the dining area for meals when P1 was working,
leading to occasional work interruptions; (d) P6’s Bedroom Workspace: P6 sets up his workstation in the master bedroom,
specifically in front of the master bed; (e) P5’s Living Room: Due to the absence of a dedicated workspace, P5 shared a communal
desk with housemates, including their best friend and roommate. Both worked as remote customer service representatives for
the same company, often choosing to work together in the living room. This collaborative setup allowed them to support each
other, seeking advice or consensus when facing difficult conversations or decision-making tasks by placing their laptops side
by side.
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Figure 9: Technologies for start-up routines



CHI ’24, May 11–16, 2024, Honolulu, HI, USA Cho et al.

Figure 10: Technologies for shut-down routines
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Figure 11: Technologies for Porous boundary
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Figure 12: Technologies for reclaiming the meaning of specific spaces
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Figure 13: Technologies for enhancing work productivity
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Figure 14: Technologies for restoring the authentic essence of homes
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