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Abstract

We present the design and user study of an installation
for office workers, enabling moments of temporal diver-
sity and connection to nature. The installation is a form
of creative computing experience that departs from the
traditional focus on office technologies for productivity.
Drawing on neuroscience insights and the slowing effect
of nature sounds on time perception, we created an im-
mersive, slow interaction, generative Al installation that
composes an audiovisual space — serving as a percep-
tual portal into temporal realms beyond the linear rhythm
of the office. Our study investigates the lived experi-
ences of 18 office workers, gathered via explicitation in-
terviews, observational notes, and video recordings, an-
alysed through an inductive thematic analysis. Key find-
ings highlight the ephemeral qualities in creative compu-
ting experiences using generative Al, its potential to fos-
ter contemplative practices, amplify ecological tempo-
ralities, and reshape office workers' engagement with
their environment. Our design and user study offer re-
search and practical implications for utilising creative
computing to enrich office experiences.

Introduction

Office technologies have traditionally aimed to boost effi-
ciency and productivity, shaping work practices and spaces
in a dynamic interplay (Hayles, 2012, 2017). These tools
usually emphasise utility, often missing chances for playful
exploration and moments of nature contemplation that could
support workers' wellbeing.

Recently, integrating nature-inspired elements in offices
has positively influenced workers' experiences (Colenberg
et al., 2021; Kaplan, 2007; Mayer et al., 2009). These ele-
ments, typically peripheral like décor, organic architecture,
and natural light, contrast with creating sensory engage-
ments to foster connection to nature and temporal diversity.

We present an experimental immersive installation that
frames technology beyond a tool that augments workers'
productivity to a medium for fostering moments of slow
playful exploration and nature contemplation. The installa-
tion departs from the sedentary experience associated with
office work and invites slow movement via gestural

interaction to engage with an audiovisual experience repre-
senting multiple time scales. These time scales comprise
various data streams from within and around the office, such
as social media, commerce, infrastructure, governance, cul-
ture, and nature. They range from rapidly changing to those
that change over decades and centuries, offering a glimpse
into multiple temporal perspectives. The interactive audio-
visual experience encourages office workers to engage with
the unpredictability and variability of nature and human ac-
tivity, contrasting with the structured rhythms of office life.
It enhances their ability to perceive multiple dimensions of
time, broadening their temporal awareness and connection
to their surroundings.

We investigate the lived experience of 18 volunteer office
workers through explicitation interviews, observational
notes, and video recordings via an inductive thematic anal-
ysis. Resulting in four themes with nine subthemes and four
design implications on creative computing technologies that
enable playful, nature-contemplative moments as wellbe-
ing-enriching opportunities in the office.

Related Work

The Emergence of Office Worker Digital Technologies
In the 1950s, office technologies like dictaphones, photo-
copiers, and printers began to shape working rhythms and
streamline tasks (Ong, 2012; Yates, 1993). The following
decade brought further advancements. Gordon Pask's Self-
Adaptive Keyboard Instructor (SAKI) enhanced industrial
perceptual motor skills, facilitating worker training (Bird &
Di Paolo, 2008; Pask, 1963). Engelbart's demonstration of
augmenting human intellect showcased how digital technol-
ogies could be seamlessly integrated into workflows to
boost productivity (Engelbart, 2023). And Licklider's work
on human-computer symbiosis described the challenges for
creating effective partnerships between workers and com-
puters, aiming to surpass individual cognitive abili-
ties (Licklider, 1960). These works pioneered new ap-
proaches to thinking, learning, and collaborating via tech-
nology. Our work also aims to support humans through tech-
nology by enabling enriching experiences and envisioning
the future of creative computing for offices.



Natured-Inspired Offices for Sensorial Enrichment

The early 21st century saw a resurgence of biophilic design
in office spaces, emphasising the benefits of and human af-
finity for nature (Arvay, 2018; Joye & Van den Berg, 2011).
This approach integrated nature, such as plants, and natural
elements, such as lighting and organic textures, to positively
influence worker wellbeing and reduce potential sensory
deprivation in digital and machinery-dominated environ-
ments (Downton et al., 2017; Kaplan, 2007). Interestingly,
while the integration of nature into office spaces positively
influences workers' wellbeing, it has mainly focused on pe-
ripheral aspects, such as lighting and decorative features.
Our work seeks to expand on the benefits of integrating na-
ture by facilitating moments of nature contemplation
through creative computing approaches, wherein nature el-
ements become the primary focus of attention.

Worker Augmentation in The Future of Work

The continued advancement of Al and IoT technologies has
sparked discussions about their impact on worker autonomy
and privacy (Desjardins & Wakkary, 2016; Rahwan, 2018).
While these technologies have streamlined operations, they
also present challenges such as the risk of excessive auto-
mation and potential sensory dullness in workspaces. The
discourse on the future of work has largely centered on ena-
bling remote work through technology, which, while in-
creasing flexibility for some, has also made it difficult for
others to disconnect from work, leading to higher stress lev-
els (Furendal & Jebari, 2023; Teevan et al., 2022). Similarly,
the discussion about Al in the office seeks to create office
workers and Al partnerships for higher productivity (Ash-
ktorab et al., 2021; Wang et al., 2021; Weidele et al., 2020)
. As we delve into the future roles of technology in work,
our research speculates on the types of creative computing
experiences that could support workers beyond just enhanc-
ing productivity. This underscores the importance of balanc-
ing technological integration with sensory and experiential
richness. It aligns with our efforts to create playful and tem-
porally diverse office environments that enhance office
workers' experiences through creative computing.

Worker Sensory Enrichment Installations

Previous works investigated the evolution of the office with
the introduction of technology (Andres, Ocampo, et al.,
2023; Botin & Hyams, 2021; Dufty et al., 2018), focusing
on opportunities for sensory enrichment. Studies have ex-
plored how energy usage can be represented, for instance via
eco-visualisations (Holmes, 2009; Pierce et al., 2008) and
renewable energy (Pierce & Roedl, 2008; Tornroth et al.,
2022). These efforts illustrate the dynamic interplay be-
tween office workers, the office building, and their com-
bined ecological footprint, framing this relationship through
the lens of energy utilisation.

Sensory enrichment installations have also explored the
collective mood of the office as an aggregated representa-
tion. The "cloud mood" installation (Scolere et al., 2016)
collected and visually represented the emotional state of the
workplace, opening opportunities for empathy and

conversation. Similarly, the "mood squeezer" (Gallacher et
al., 2015) reflects the collective mood through dynamic col-
our projections to increase awareness of the office's emo-
tional climate. These installations represent the collective
relationship of office workers through the temporal perspec-
tive of changing moods. Importantly, collective emotional
representations can be unwelcome in contemporary offices
due to office workers' concerns over employers' sensing
their information and the regulation of Al emotion sensing
technologies (Ajunwa et al., 2017; Boyd & Andalibi, 2023).

These works highlight the intricate nature of office
worker relationships, and the role technology plays in am-
plifying or masking information. They inspire us to explore
how creative computing experiences can be designed to pro-
mote positive social interactions in the workplace.

Research Gap
Existing research on HCI in the office primarily focuses on
supporting office workers' productivity and the aesthetic
quality of office spaces. While nature-inspired elements in
offices have been positively linked to worker wellbeing,
their application often remains limited to peripheral or dec-
orative aspects rather than providing immersive, multi-sen-
sory experiences that could deepen engagement with nature.
There is a research gap in how to design creative compu-
ting technologies that augment office workers' temporal ex-
periences through playful and nature-contemplative mo-
ments as wellbeing enriching opportunities. Our work con-
tributes to this gap by designing, developing, and studying a
dynamic generative installation that emphasises sensory en-
richment, temporal diversity, and deeper connection to na-
ture over technologies for productivity in an office context.

Methodology

We investigate a future form of creative computing experi-
ences for offices using “Research through Design” (RtD)
(Zimmerman et al., 2007; Zimmerman & Forlizzi, 2014)
and a first-person explicitation approach (Vermersch, 1994).
Within RtD, our installation serves as a speculative “physi-
cal embodiment” artefact that offers new knowledge about
the design implications and potentials of creative computing
for offices (Gaver et al., 2004; Matthews, 2014), as dis-
cussed in the section Discussion and Implications.

To understand office worker’s experiences and the fu-
tures the installation evokes, we conducted a user study us-
ing the explicitation approach (Vermersch, 1994). This ap-
proach facilitates participants’ transition from a pre-reflec-
tive initial state to a more analytical articulation of their en-
counters with technology. Alongside observational notes,
images, and video recordings, this approach enabled a com-
prehensive analysis of their experiences through an induc-
tive thematic analysis, described in the User Study and Find-
ings. Finally, the user study provoked world accounts be-
yond participants’ inquiry into the installation itself. Serving
as a stepping stone to encourage their reflection and inspira-
tion about future creative computing experiences for offices
presented in the section Discussion and Implications.



Design Process

Representing Multiple Time Scales

In developing our installation, we were guided by a core
concept: creating a creative computing experience that ena-
bles office workers to experience multiple time scales as an
immersive, playful, nature-contemplative experience.

We draw from neuroscience research showing that the au-
dio and visual information we perceive, along with our mo-
tor movements, influence our perception of time (Craig,
2002; Tajadura-Jiménez et al., 2015; Wittmann, 2009). For
instance, slow movements can decelerate our perception of
time (De Kock et al., 2021; Yon et al., 2017), leading to
emotional and visceral moments that mark our temporal ex-
perience. Additionally, nature elements, including sounds,
have a slowing effect on our physiology, positively influ-
encing human wellbeing (Davydenko & Peetz, 2017; Duf-
fin, 2023; Jo et al., 2019).

To represent multiple time scales, we drew inspiration
from Brand's pace layer model (Brand, 2018), conceptualis-
ing six-time scales as relations between human activity,
technology, and the natural environment. The scales range
from changing in seconds to changing over decades and cen-
turies; these are, social media (adapted from fashion), com-
merce, infrastructure, governance, culture, and nature. We
contextualise the pace layer model to our office by assigning
an API to each time scale as detailed in Table 1 below.

Time scale

Representing data

Social Media: This pertains to rap-
idly changing information, from
seconds to minutes, as exemplified
by social media content produced by
office workers.

The latest tweets from School
of Cybernetics Twitter handle.

Commerce: This involves the daily
and monthly economic activities of
the city & state of the office.

Latest Economy and Growth
indicators for ACT and AUS
from the WorldBank open data
API

Infrastructure: This relates to the
evolution of physical and digital in-
frastructures, like roads and tele-
communications, changing over
months and years in the city and
state where the office is located.

Latest Infrastructure indicators
for ACT and AUS from the
WorldBank open data API

Governance: This encompasses the
local policies and building manage-
ment processes, which adapt over
several years.

Latest Public Sector indicators
for ACT and AUS from the
WorldBank open data API

Culture: This reflects the city's and
country's interests over decades, il-

lustrated by the most-read Wikipe-

dia articles and popular topics.

Most read Wikipedia articles of
the day from ACT and AUS

Nature: This refers to the natural
environment surrounding the office,
which changes over decades and
centuries.

Global CO2 concentration in
the atmosphere (ppm) per
month for the last 36 months -
updated weekly from Canberra

Table 1: The Pace Layers contextualised to the office workers, the office

space, and natural environment via various data sources.

Audio and Visual Representations

We developed a system, shown in Figure 1, that uses GPT-
3 (Floridi & Chiriatti, 2020) to process data streams. It
prompts GPT-3 to "explain the data," generating a sentence
and labels describing its emotional properties for each time
scale, as detailed in the next sections.

Our system contains 1,050 professional musical compo-
sitions created for this work, including nature sounds from
the local surroundings. We invited a diverse group of people
from across and outside our institution, including academ-
ics, professionals, students, and retirees (N = 80), to individ-
ually label the sounds via a custom-built interface based on
the emotions they experienced. To improve the coverage of
labelled sounds, the interface randomly loaded sounds to
each labeller. Only 219 sounds of 1050 received more than
one label. The labels averaged 2.9 words per label. The
soundscape is generated by semantically matching the labels
from each time scale sentence with those created by the of-
fice workers. We partnered with artificial intelligence music
company Uncanny Valley and built on their generative mu-
sic engine to create the soundscape, as detailed below.
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Figure 1: System architecture. 1: Data streams across various time scales
are transformed into sentences and labels reflecting emotional properties.
The sound library is labeled by office workers based on their emotional
responses. 2: These labels are semantically matched to initiate sound gen-
eration. 3: Gestural interactions provide real-time audiovisual feedback.
4: Displays the ongoing audiovisual composition.

From Data Streams to Sentences and Labels via GPT
We followed (Ocampo et al., 2023) GPT-3 semantic data
sonification and prompt engineering approach, which in-
cludes the evaluation of prompts to generate from data
streams sentences and labels representing their emotional
qualities. We used the prompt “data explanation” on
Engine: text-DaVinci-002 to generate the time scale sen-
tences. Subsequently, we used the prompt “Identify
three words capturing the data's emo-
tional essence” to analyse the resulting sentence and
derive labels representing its emotional quality.

Our intention in leveraging the benefits and limitations of
GPT-3 (Floridi & Chiriatti, 2020) to “explain the
data” was to create temporal representations of each data
stream that are ambiguous, witty, contradictory, and insight-
ful. These diverse representations highlight the value of ex-
periences that can “stimulate critical reflection” and en-
gagement (Bardzell et al., 2014; Odom et al., 2012).



Soundscape Generation via Semantic Comparison
Using GPT-3, we converted each data stream into text sen-
tences, resulting in a 1024-vector embedding. The sen-
tences, including their associated emotion labels, were up-
dated daily, and through semantic comparison via cosine
similarity calculations between word embeddings (Ra-
hutomo et al., 2012), using OpenAl's "text-similarity-ada-
001" model, were paired with the labels created by the office
workers. Resulting in emotional temporal qualities from the
sentences matched to the emotional qualities experienced by
the office workers when listening to the sounds. These
paired labels served as the seed to prompt the generative mu-
sic engine to create the soundscape. The soundscape is de-
signed to be of allusive quality, referring to data sonification
that bridges complex information with musical expression
for sensory and emotional experiences (Mardakheh & Wil-
son, 2022). The generative music engine ensures musical
congruence, referring to the soundscape’s melody, har-
mony, rhythm and tempo, by 1) randomly assigning a global
music key, 2) assigning a musical mode using the local
weather via the weather API, where sunny weather results
in a more upbeat mode, rainy weather in a melancholic
mode, and partly cloudy is neutral mode), and by, 3) assign-
ing each time scale a musical attribute as follows: Social
media uses Accents, Commerce — Bass, Infrastructure —
Timekeepers, Governance — Pads and chords, Culture —
Scales, Nature — Atmospheric.

Slow and Contemplative Gestural Interaction

The installation's interface is designed to promote slow, con-
templative engagement. It uses three slow design qualities
inspired by Odom et al (Odom et al., 2022).

"Temporal Interconnectedness", to represent multiple
time scales that enable the "possibility for temporal inter-
connectedness to emerge" through the visuals and the
soundscape.

"Temporal Drift", where the device's ongoing representa-
tion of time departs from that of the user's daily cycle, in our
case, varying in months, decades, and centuries through the
multiple time scales represented.

"Explicit Slowness", where the user has restricted control
over changing the device's pace; in our case, the user can not
alter the pace of change in each time scale or the generation
of the audiovisuals.

Office workers interact via gestural interaction, their
hands are represented on the screen by two white circles; the
circles leave a fading trail of nature-inspired colours as they
move (greens, browns, yellows, blues). The white strings
separating each time scale vary in thickness and vibration
motion (see Figure 2), representing each time scale's tem-
poral quality. For example, the first, fast-changing time
scale, has a more volatile vibration, while the last, slow-
changing, is steady and gradual. The white circles crossing
a string produce a musical note (top: A, D, G, B, and E),
inviting slow interaction implicit in the prototype.

We implemented gesture interaction with Posenet
(MoveNet & TensorFlow.Js, n.d.), using heatmaps and pro-
cessing data locally to ensure participants privacy. The

interface uses a 65-inch 3K TV screen connected to a Mac
mini to render the graphics and play the soundscape via a
speaker bar to offer an immersive sound experience. A
standard webcam facilitates gesture interaction, set at a 1-
meter height to cater for people standing or in a wheelchair.

SOCIAL MEDIA

COMMERCE

INFRASTRUCTURE

GOVERNANCE

CULTURE

NATURE

Figure 2: An image of the installation’s interface and a participant inter-

acting with the audiovisual time scales.

Figure 3. The images show the construction of the dome, from sketches

and assembling to placing the custom-shaped black fabric to create a dedi-
cated dimly lit space for interaction.

Creating a Dedicated, Dimly Lit Dome for Exploration
We constructed an organic-shaped geodesic dome from two
dome climbers, creating a dedicated space for contemplation
and gestural interaction. The dome measures 2.5 metres in
height, 3.2 metres in diameter, and 1.5 metres in width at the
entrance. The semi-translucent dark fabric was used to cre-
ate a dimmed lit space, as this can elicit moments of recol-
lection and introspection that "reintegrate the human psyche
with the natural world" (Frey & Harper, 2023), and in an
office context have shown to "increase freedom from con-
straints" (Steidle & Werth, 2013). The installation’s ambi-
ence can alter office workers' perception of time and place.
It invites engagement with diverse temporal scales, repre-
senting the variability and unpredictability of nature and hu-
man activity. This shift from computing experience for
productivity aligns with creative computing focus on sup-
porting wellbeing, curiosity, and connection to nature.



User Study

Participants Setting and Procedure

We recruited 18 participants (7 Females, 8 Males, 3 Self-
described), aged 22 to 56 years (Mean=39, SD=17.89). Who
were recruited via advertising. A key requirement was that
participants worked primarily in office settings. Participants
did not receive any form of compensation. Ten participants
were from our organisation—six from different departments
and four from our department, none affiliated with the pro-
ject or the research team. Eight participants were external.
All worked at desks in various roles: 6 academics, 3 soft-
ware engineers, 2 policy-law officers, 3 creatives, and 4 pro-
fessional services staff. The installation is on the top level
(level three) of a university building, in a corner of the foyer.
It features a well-lit open space with large windows over-
looking nature, allowing passers-by to hear the soundscape
and watch interactions from behind.

Participants were individually interviewed at a table adja-
cent to the dome. In adherence to the best practices of the
explicitation approach (Light, 1999; Vermersch, 1994), the
interviewer positioned themselves not directly opposite but
alongside the participant, both facing the dome. This setup
was intended to support interviewees entering a state of ev-
ocation, where they often gaze into space while reliving and
articulating their encounters with the technology. Before the
interviews, participants were briefed on interacting with the
installation through gestures. Our intention was to gain an
understanding of their experience, impressions, and atti-
tudes towards the installation to learn about how to design
computing creative experiences for the office.

Data Collection

We use the explicitation interview approach (Bedin et al.,
2019; Vermersch, 1994) to prompt participants' introspec-
tion across several "episodes" (Light, 1999) of technology
encounters. Each of the three interview episodes comprised
8 minutes of self-guided technology exploration followed
by 15 minutes of interviewing. We interviewed 18 volunteer
office workers, resulting in 1530 minutes of interview audio
recordings. Alongside observational notes and video record-
ings, this episodic approach helps participants move beyond
the initial novelty of new technologies. It focuses on reflect-
ing and articulating their latest experiences, allowing them
to enter a state of evocation. Where they relive their encoun-
ters, providing rich details about their experiences.

To focus on specific episodes, we asked open-ended
questions like: "As you entered the dome, what happened?",
"What were you doing then?", "What was the installation
doing?", "Where were you?", "Did this remind you of other
experiences?", "What did you see and hear?", "How did you
feel when this happened?", and "Tell me more about this."
These prompted participants to relive their experiences.

Data Analysis

We employed an inductive thematic analysis approach to
analyse the data (Clarke & Braun, 2014). The interview tran-
scripts were coded independently by two authors using
Nvivo software. This initial coding phase involved

identifying prevalent themes in participants' descriptions of
their experiences and conceptualisations of the use context.

Throughout this process, the authors held multiple discus-
sions to refine their code books, using Miro to visually map
out ideas and deepen understanding of emerging themes.
Our analysis identified four comprehensive themes with
nine subthemes from 298 coded units, supported by partici-
pant quotes and insights from designing the installation. The
themes highlight participants' engagement and perceptions,
contributing to our understanding of designing creative
computing experiences for the office.

Findings

The findings include four themes from 298 units coded.

Theme one: Experiencing the office as a non-rationalised
space (111 units)

A different spatial and visual reality. T1.1 (48 units)
Participants described a different spatial reality when enter-
ing the dome. The dome’s shape was characterised as “a
climbing playground” or it “reminds me of a planetarium”.
Participants felt the dome located them in places of play and
wonderment, rather than their regular workplace. Other par-
ticipants commented on the effect of the dark curtain around
the dome, where the enclosure “obscures the reality of the
office”, and “limits your peripheral vision”, such as in “vir-
tual reality [...] where you engage in a different reality”.
The sense of entering a non-workspace appears to open op-
portunities for curiosity and exploration.

Altered  perceptions of time. TI1.2 (32 units)
Participants noted that they lost a sense of bracketed, dis-
crete time blocks typically experienced during the workday.
Instead, they experienced “timeless time, like being in a cin-
ema”. The sensation that “you could be anywhere in the
world at any time”. The shift out of coordinated time into
boundless time also meant that participants felt “... you re-
lax and open up your mind to a broader horizon”, in direct
contrast to work experiences that require focus on specific
tasks. Such an experience of being outside the routine also
came in terms of distancing from being inside the office it-
self, “I zoomed out from my point of view to a higher level...
you lose your sense of presence”. These observations indi-
cate that workers experienced an altered perception of time
compared to the constant rhythm of office life.

Experiences of rhythm, flow, and focus. T1.3 (31 units)
Contrasting with typical office rhythms, the installation cre-
ated unique experiences. One participant described it as
"steady pace fluctuation,” while another likened it to visual-
ising the "building's living pulse" in sync with nature's
rhythms. This transitioned participants from routine office
tempos to a rich sensory experience, deepening their con-
nection to the audiovisual fluctuations. A participant de-
scribed this as a "fotalising experience,” highlighting their
contemplative state. The sensation of immersion was viscer-
ally noted, with a participant saying, "I feel the data is



passing through my body," another said, "the darkness &
immersive sound intensifies the sensations" in the dome.

Theme two (T2): A sense of immersion and teleportation
beyond the office (79 units)

Entering a responsive environment. T2.1 (40 units)
Participants reflected on the interaction as dynamic. One
said, "There's a constant sensing & acting within yourself
and the installation.” Another noted the distinctiveness of
the experience: "I would tweak my choice of the word mir-
ror. It was like engaging with another."” Insights relating to
interaction were shared, "I interact with the world on a large
scale" and "You see where & how you sit in the relations,"
referring to the time scales, people, technology, and nature.
These reflections differ from typical office small talk.

Reorientations to experiences of nature T2.2 (39 units)
Participants shifted out of habituating the day-to-day work-
place and into the realm of the natural world. A participant
said, “The audiovisuals reorient you to the fact that you're
in an ancient landscape”, another noted, “You locate the
building on country [as referred by the local indigenous to
the land, the intertwined connections and beliefs] in a way
that is not often in your mind.” These comments revealed a
holistic conceptualisation of the office, echoed by another
participant, who said “After playing, you become critical,
what is it trying to tell me? And you see the building as part
of larger web”. Participants described an emerging world,
“I'm hearing insects and water sounds. It feels metaphoric
all the different dynamics coming in”’, another said, “I¢’s like
the god trick, I can see everything, but I'm nowhere”, refer-
ring to a disembodied view to that of their office bound self,
as described by Haraway (Haraway, 2013). The experience
offered participants moments of connection to nature, away
from the immediate experience of the office.

Theme three (T3): Place-making from embodying the
data (50 units)

Feeling an interconnected world-system. T3.1 (27 units)
Participants shared insights on perceiving the office as a
nexus of human, technological, and environmental connec-
tions. A participant said, “You become part of the network...
you're contributing to the way it behaves.” Others high-
lighted, “The audiovisuals make you think about everything
that goes into the building” and “We have blinkers on... for-
getting what we're connected to and our actions' ripple ef-
fects.” Reflections on longer time scales beyond the office
and human life span, suggest newfound awareness, “The in-
stallation shows the intricate balance of forces. To plan sen-
sibly for the future means recognising this complex system,”
and “The installation is a tool for greater sensitivity to our
world's complexity and our place within it.”

New sensations and awareness of place. T3.2 (23 units)
Participants reflected on the altered perception and under-
standing of the familiar office. A participant felt it “strips

away your notions of the office and invites you to think more
deeply”. Another noted, “The sounds and text become one...
that's the experience of this place.” The conversion of typi-
cally imperceptible data into audiovisuals reshaped partici-
pants' engagement with the space, fostering new attentive-
ness. A participant said, “I have seen and heard the data...
this brings a different awareness of this space.” Another
noted, “You pay attention to the sounds and time scales.”

Theme four (T4): Ritualistic engagement and newfound
agency. (58 units)

Zen-like moments in non-Zen space. T4.1 (34 units)
Participants' interactions led to mindful moments. A partic-
ipant said, “The soundscape was like a pond, you have a
water dropper, and you can only drop so much water at a
time”. Another noted, “It’s a delicate interaction as you
pluck the strings”’. Many likened the gestural interaction to
mindful practices, with one noting, “It reminds me of Tai
chi, you are moving with focus... the dots move with you”,
and another noting the feedback as it, “gave me a flow to
move.” These immersive, free-flowing, meditative experi-
ences contrast with the typical linearity of office work.

Exploring the boundaries of agency. T4.2 (24 units)

The installation offered participants a sense of agency, a par-
ticipant described this interaction as, “it starts playfully...
you explore moving the dots... then you focus on the sound
and text relations”. Another likened their influence to caus-
ing ripples in a large body of water, “When you're moving
around... your body causes the water to ripple.” This gave
a perception of being part of a larger system, “There is a
world in which we... interact with larger scale, those are a
small interaction with a very large thing”. Some partici-
pants expressed a desire to influence the soundscape, “/ was
trying to affect the soundscape... but I couldn’t affect it”.
The installation, while allowing interaction, limited partici-
pant’s extent of influence and ran in its own time, prompting
one to say, “It's pushed me to want to affect the data”.

Discussion and Implications for Creative
Computing Experiences in Offices

Developing design knowledge for creative computing expe-
riences that offer moments of temporal diversity and nature
contemplation in the office presents challenges and oppor-
tunities. We discuss our user study findings and critically
reflect as designer-researchers on some of the challenges
and insights to support creative computing research and
practice in exploring this design space.

Ephemeral Qualities in Creative Computing Experi-
ences Using Generative Al

Our work with generative Al for creative computing experi-
ences for office workers involves processing real-time data,
including the time scale data streams and the weather API.
This resulted in outputs that offered an ephemeral



experience for office workers - referring to the transient au-
diovisual experience where each engagement episode was
distinct (Doring et al., 2013b). This ephemeral quality is
known to contribute to an expanded appreciation of time and
reflects the constant flux of nature (Doring et al., 2013a).

Interestingly, participants reported experiencing a higher-
level perspective that revealed relationships and temporal
scales extending beyond their office life. This suggests that
the installation made visible a broader web of relations
through its audiovisual composition. This live composition
is a dynamic property of the installation; in the material per-
formance tradition (Barati et al., 2018; Schon, 1992), it re-
fers to when the "material becomes active in disclosing the
fullness of its capabilities, the boundaries between human
and nonhuman performances are destabilised in productive
practices". The installation's performance offers office
workers a "reflective conversation" that unfolds through
their interactions (Barati et al., 2018).

In working with generative Al, we embraced the inherent
unpredictability and variability of the data streams. While
we curated the physical installation, the interface represen-
tations, including text, motion, interaction and loosely de-
fined audio attributes, we did not control the content itself.
This allowed room for generative Al to act as performative
material, resulting in an ephemeral audiovisual composition
that invited curiosity and contemplation.

Creative Computing Experiences as Practice Cultiva-
tion Opportunities

The office worker exerts their agency on the installation, but
through the installation's restricted tempo, audiovisual gen-
eration, and slow gestural interaction, the installation also
exerts its agency onto the office worker. Previous works dis-
cussed material and non-human agency as a quality emerg-
ing through interaction, particularly in creative practices
(Knappett & Malafouris, 2008). When the two agents come
together a new hybrid agent is formed, allowing a human-
nonhuman hybrid to become in the world (Shildrick, 2022).

In designing creative computing experiences that extend
the perceptual abilities of office workers through interac-
tion, there is a shift in the concept of interaction and experi-
ence within the office space. The deliberate pacing, sensory
outputs, and restrictive interactive controls in the presented
installation encourage a reflective and contemplative en-
gagement, similar to creative practices that require focus
and letting go of control. This mirrors how artists become
attuned to the agentic properties of materials, for example
clay, which changes over time and responds to the potter's
movement, temperature, and environmental conditions
(Malafouris, 2008). Consequently, creative computing ex-
periences for office workers could serve as platforms for
practice cultivation, known for their meditative benefits
(Terzimehi¢ et al., 2019; Williams, 2014), to enrich the daily
experience of office workers.

Creative Computing Experiences Can Amplify Ecologi-
cal Temporalities

Our installation departs from the dominant human-centric
office worker technologies for productivity to one that
acknowledges and fosters awareness about humans, tech-
nology, and nature world relations. The human-centric par-
adigm places humans at the top of a socio-cultural and eco-
logical hierarchy (Andres, 2022; Arbib et al., 2022). This
often sidelines the broader ecological impacts and the sys-
temic interdependencies that define our relations.

Our installation contributes to more-than-human design
(Tironi et al., 2023; Wakkary, 2021) and country-centred
design (Abdilla, 2020), which envisions "more-than-human
coexistence" as care for others including the environment.
One of the challenges, in the context of office work, is going
beyond conventional utility metrics. This requires technol-
ogy designers and office workers to ask, and actively create
space for, what type of creative computing experiences of-
fices should offer and how we can design them to promote
long-term sustainability and enhanced wellbeing benefits.

Breaking Silos via Creative Computing Experiences

With the growing ubiquity of technology in office environ-
ments, we are witnessing device saturation, as foreseen in
the 90s by Weiser’s work on ubiquitous computing (Weiser,
1993). While his ubiquity agenda called for calming and of-
ten invisible technologies for carefree work, Rogers pro-
gressed this agenda to call for technologies that instead offer
“engaging user experiences” that “promote engaged living”
(Rogers, 2006). Today’s office space includes a range of
technologies from personal wearables for health monitoring
to laptops, tablets, smart whiteboards, and environmental
controls regulating lighting and temperature. Although opti-
mised towards an ideal office working state, these devices
inundate us with notifications that fragment our attention.
Additionally, they miss opportunities to promote office
workers “engaged living”, for example, by explicitly engag-
ing with nature and connecting with varied time scales,
which can offer mental relief from the rapid pace of work
and encourage more contemplative perspectives.

As we continue to shape computing technologies in an of-
fice context, from Al optimisation narratives to human-Al
productivity partnerships (Serbanescu et al., 2022), we must
consider what we are optimising for and what is being lost
as a result. How might we expand the narrative of techno-
logical optimisation to invite office workers to engage with
their environments more meaningfully, incorporating ele-
ments of nature and temporal diversity? By incorporating
designs that promote reflection on our natural surroundings
and non-human temporalities, we can create office spaces
that promote wellbeing, creativity, and a deeper connection
to the broader world. Such an approach could lead to a more
fulfilling work life, where technology enhances our under-
standing and appreciation of the world beyond the immedi-
ate demands of our work tasks.



Conclusion and Future Work

We presented the design and user study of an installation for
office workers, enabling moments of temporal diversity and
connection to nature. The installation is a creative compu-
ting experience departing from the traditional focus on
productivity. Our goal was to prototype and study creative
computing in the office, delving into the human-technology
relations to better understand what it might offer to office
workers within the structured rhythms of office life.

Drawing on neuroscience insights and the slowing effects
of nature sounds on time perception, we created an immer-
sive, slow interaction, generative Al installation that com-
poses an audiovisual space — serving as a perceptual portal
into temporal realms beyond the linear rhythm of the office.

Our user study presents the lived experience of 18 office
workers via explicitation interviews, observational notes
and video recordings analysed through an inductive the-
matic analysis. Resulting in four themes, nine sub themes,
and four design implications.

This work contributes to growing calls to design technol-
ogies that promote engagement with temporal diversity, en-
hancing ecological awareness (Hayles, 2012; Odom et al.,
2022; Vallgarda et al., 2015), prioritise wellbeing and en-
gaged living (Hook, 2018; Mueller et al., 2018; Rogers,
2006; schraefel et al., 2021), and contribute to narratives of
human-machine hybrids to open possibilities for positive fu-
tures (Andres, Semertzidis, et al., 2023; Shildrick, 2022).

Future research could investigate the long-term effects on
aspects like joy, interpersonal relationships, and connected-
ness. This would further our understanding of how to de-
sign, maintain, and decommission creative computing expe-
riences. Future research could explore other senses, olfac-
tory & tactile stimuli, building on human-flora interaction
(Seow et al., 2022), to explore their benefits in offices.

Overall, our design and user study offer challenges and
insights to support creative computing research and practice
to enable enriching experiences in the office.

Acknowledgments

Thank you to the participants for their time, the reviewers
for their insightful feedback, and to Assoc/Prof. Oliver
Bown for his contributions to this art piece.

References

Abdilla, A. (2020). Country Centred Design. Proc. of the
Fourteenth International Conf. on Tangible, Embedded,
and Embodied Interaction, 3.

Ajunwa, 1., Crawford, K., & Schultz, J. (2017). Limitless
Worker Surveillance. California Law Review, 105(3),
735-776.

Andres, J. (2022). Adaptive human bodies and adaptive
built environments for enriching futures. Frontiers in
Computer Science, 4.

Andres, J., Ocampo, R., Bown, O., Hill, C., Pegram, C.,
Schmidt, A., Shave, J., & Wright, B. (2023). The Human-
Built Environment-Natural Environment Relation—An
Immersive Multisensory Exploration with “System of a
Sound.” Companion Proc. of the 28th International Conf.
on Intelligent User Interfaces, 8-11.

Andres, J., Semertzidis, N., Li, Z., Wang, Y., & Floyd
Mueller, F. (2023). Integrated Exertion—Understanding
the Design of Human—Computer Integration in an Exer-
tion Context. ACM Transactions on Computer-Human
Interaction, 29(6), 55:1-55:28.

Arbib, M., Banasiak, M., & Villegas-Solis, L. O. (2022). Ar-
chitectural Atmosphere, Neuromorphic Architecture, and
the Well-Being of Humans & Ecospheres. In The
Routledge Companion to Ecological Design Thinking.

Arvay, C. G. (2018). The Healing Code of Nature: Discov-
ering the New Science of Eco-Psychosomatics. Sounds
True.

Ashktorab, Z., Desmond, M., Andres, J., Muller, M., Joshi,
N.N., Brachman, M., Sharma, A., Brimijoin, K., Pan, Q.,
Wolf, C. T., Duesterwald, E., Dugan, C., Geyer, W., &
Reimer, D. (2021). Al-Assisted Human Labeling: Batch-
ing for Efficiency without Overreliance. Proc. of the
ACM on Human-Computer Interaction, (CSCW).

Barati, B., Giaccardi, E., & Karana, E. (2018). The Making
of Performativity in Designing [with] Smart Material
Composites. Proc. of the 2018 CHI Conf. on Human Fac-
tors in Computing Systems.

Bardzell, J., Bardzell, S., & Stolterman, E. (2014). Reading
critical designs: Supporting reasoned interpretations of
critical design. Proc. of the SIGCHI Conf. on Human
Factors in Computing Systems.

Bedin, M. G., Capelli, F., & Droz-Mendelzweig, M. (2019).
Explicitation Interview: A Method for Collecting First
Person Perspectives on Living Alone in Old Age. Inter-
national Journal of Qualitative Methods.

Bird, J., & Di Paolo, E. (2008). Gordon Pask and His Mav-
erick Machines. In P. Husbands, O. Holland, & M.
Wheeler (Eds.), The Mechanical Mind in History (pp.
185-212). The MIT Press.

Botin, L., & Hyams, I. L. B. (2021). Postphenomenology
and Architecture. Postphenomenology and Architecture:
Human Technology Relations in the Built Environment.

Boyd, K. L., & Andalibi, N. (2023). Automated Emotion
Recognition in the Workplace: How Proposed Technolo-
gies Reveal Potential Futures of Work. Proc. of the ACM
on Human-Computer Interaction (CSCW).

Brand, S. (2018). Pace Layering: How Complex Systems
Learn and Keep Learning. Journal of Design and Science.

Clarke, V., & Braun, V. (2014). Thematic Analysis. In T.
Teo (Ed.), Encyclopedia of Critical Psychology (pp.
1947-1952). Springer.

Colenberg, S., Jylha, T., & Arkesteijn, M. (2021). The rela-
tionship between interior office space and employee



health and well-being — a literature review. Building Re-
search & Information, 49(3), 352-366.

Craig, A. D. (2002). How do you feel? Interoception: the
sense of the physiological condition of the body. Nature
Reviews Neuroscience, 3(8), Article 8.

Davydenko, M., & Peetz, J. (2017). Time grows on trees:
The effect of nature settings on time perception. Journal
of Environmental Psychology, 54, 20-26.

De Kock, R., Zhou, W., Joiner, W. M., & Wiener, M.
(2021). Slowing the body slows down time perception.
eLife, 10, e63607.

Desjardins, A., & Wakkary, R. (2016). Living in a proto-
type: A reconfigured space. Proc. of the 2016 CHI Conf.
on Human Factors in Computing Systems, 5274-5285.

Doring, T., Sylvester, A., & Schmidt, A. (2013a). A design
space for ephemeral user interfaces. Proc. of the 7th In-
ternational Conf. on Tangible, Embedded and Embodied
Interaction, 75-82.

Doring, T., Sylvester, A., & Schmidt, A. (2013b). Ephem-
eral user interfaces: Valuing the aesthetics of interface
components that do not last. Interactions, 20(4), 32-37.

Downton, P., Jones, D., Zeunert, J., & Rods, P. (2017). Bi-
ophilic design applications: Putting theory and patterns
into built environment practice. KnE Engineering, 59-65.

Duffin, K. (2023). Nature: The Therapeutic Partner.
Ecopsychology, 15(3), 222-230.

Duffy, F., Pringle, J., Mullarkey, A., & Finnemore, R.
(2018). Offices. In Metric Handbook (6th ed.). Routledge.

Engelbart, D. C. (2023). Augmenting Human Intellect: A
Conceptual Framework. In Augmented Education in the
Global Age. Routledge.

Floridi, L., & Chiriatti, M. (2020). GPT-3: Its nature, scope,
limits, and consequences. Minds and Machines.

Frey, S., & Harper, N. J. (2023). Healing with the Night:
Investigations into Experiences of Natural Darkness in
Overnight Recollective Practices. Ecopsychology.

Furendal, M., & Jebari, K. (2023). The Future of Work:
Augmentation or Stunting? Philosophy & Technology.

Gallacher, S., O’Connor, J., Bird, J., Rogers, Y., Capra, L.,
Harrison, D., & Marshall, P. (2015). Mood Squeezer:
Lightening up the Workplace through Playful and Light-
weight Interactions. Proc. of the 18th ACM Conf. on
Computer Supported Cooperative Work.

Gaver, W. W, Boucher, A., Pennington, S., & Walker, B.
(2004). Cultural probes and the value of uncertainty. In-
teractions, 11(5), 53-56.

Haraway, D. (2013). Situated knowledges: The science
question in feminism and the privilege of partial perspec-
tive. Women, Science, and Technology, 3, 455-472.

Hayles, N. K. (2012, April 2). Tech-TOC: Complex Tem-
poralities in Living and Technical Beings. Electronic
book review.

Hayles, N. K. (2017). 5. Cognitive Assemblages: Technical
Agency and Human Interactions. In 5. Cognitive

Assemblages: Technical Agency and Human Interactions
(pp- 115-141). University of Chicago Press.

Holmes, T. (2009). Eco-visualisation: Combining art and
technology to reduce energy consumption.

Hook, K. (2018). Designing with the Body: Somaesthetic
Interaction Design. MIT Press Academic.

Jo, H., Song, C., Ikei, H., Enomoto, S., Kobayashi, H., &
Miyazaki, Y. (2019). Physiological and Psychological Ef-
fects of Forest and Urban Sounds Using High-Resolution
Sound Sources. International Journal of Environmental
Research and Public Health.

Joye, Y., & Van den Berg, A. (2011). Is love for green in
our genes? A critical analysis of evolutionary assump-
tions in restorative environments research. Urban For-
estry & Urban Greening.

Kaplan, R. (2007). Employees’ reactions to nearby nature at
their workplace: The wild and the tame. Landscape and
Urban Planning, 82(1), 17-24.

Knappett, C., & Malafouris, L. (2008). Material agency: To-
wards a non-anthropocentric approach. Springer.

Licklider, J. C. (1960). Man-computer symbiosis. IRE
Transactions on Human Factors in Electronics, 1,4-11.

Light, A. (1999). Vermersch’s Explicitation’ Interviewing
Technique Used in Analysing Human-Computer Interac-
tion. Cognitive Science Research Paper-University of
Sussex CSRP.

Malafouris, L. (2008). At the Potter’s Wheel: An Argument
for Material Agency. In C. Knappett & L. Malafouris
(Eds.), Material Agency: Towards a Non-Anthropocen-
tric Approach (pp. 19-36). Springer US.

Mardakheh, M. K., & Wilson, S. (2022). A Strata-Based
Approach to Discussing Artistic Data Sonification. Leo-
nardo, 55(5), 516-520.

Matthews, S. W., Ben. (2014). Prototypes and Prototyping
in Design Research. In The Routledge Companion to De-
sign Research.

Mayer, F. S., Frantz, C. M., Bruehlman-Senecal, E., & Dol-
liver, K. (2009). Why Is Nature Beneficial?: The Role of
Connectedness to Nature. Environment and Behavior,
41(5), 607-643.

Mueller, F., Byrne, R., Andres, J., & Patibanda, R. (2018).
Experiencing the body as play. Proc. of the 2018 CHI
Conf. on Human Factors in Computing Systems, 1-13.

Pose Detection with MoveNet and TensorFlow.js. (n.d.).
https://blog.tensorflow.org/2021/05/next-generation-
pose-detection-with-movenet-and-tensorflowjs.html

Ocampo, R., Andres, J., Schmidt, A., Pegram, C., Shave, J.,
Hill, C., Wright, B., & Bown, O. (2023). Using GPT-3 to
achieve semantically relevant data sonificiation for an art
installation. International Conf. on Evolutionary and Bio-
logically Inspired Music, Sound, Art and Design.

Odom, W., Banks, R., Durrant, A., Kirk, D., & Pierce, J.
(2012). Slow technology: Critical reflection and future di-
rections. Proc. of the Designing Interactive Systems Conf.



Odom, W ., Stolterman, E., & Chen, A. Y. S. (2022). Extend-
ing a Theory of Slow Technology for Design through Ar-
tifact Analysis. Human—Computer Interaction.

Ong, W. J. (2012). Orality and Literacy: 30th Anniversary
Edition (3rd ed.). Routledge.

Pask, G. (1963). Learning Machines. IFAC Proc. Volumes,
1(2),393-411.

Pierce, J., Odom, W., & Blevis, E. (2008). Energy aware
dwelling: A critical survey of interaction design for eco-
visualizations. Proc. of the 20th Australasian Conf. on
Computer-Human Interaction.

Pierce, J., & Roedl, D. (2008). COVER STORY Changing
energy use through design. Interactions, 15(4), 6-12.

Rahutomo, F., Kitasuka, T., & Aritsugi, M. (2012). Seman-
tic cosine similarity. The 7th International Student Conf.
on Advanced Science and Technology ICAST, 4(1), 1.

Rahwan, I. (2018). Society-in-the-loop: Programming the
algorithmic social contract. Ethics and Information Tech-
nology, 20(1), 5-14.

Rogers, Y. (2006). Moving on from weiser’s vision of calm
computing: Engaging ubicomp experiences. Proc. of the
8th International Conf. on Ubiquitous Computing.

Schon, D. A. (1992). Designing as reflective conversation
with the materials of a design situation. Knowledge-
Based Systems, 5(1), 3—14.

schraefel, m. c., Andres, J., Tabor, A., Bateman, S., Wanyu
Liu, A., Jones, M., Kunze, K., Murnane, E., & Villa, S.
(2021). Body As Starting Point 4: Inbodied Interaction
Design for Health Ownership. Extended Abstracts of the
2021 CHI Conf. on Human Factors.

Scolere, L. M., Baumer, E. P. S., Reynolds, L., & Gay, G.
(2016). Building Mood, Building Community: Usage Pat-
terns of an Interactive Art Installation. Proc. of the 2016
ACM International Conf. on Supporting Group Work,
201-212.

Seow, O., Honnet, C., Perrault, S., & Ishii, H. (2022). Pu-
dica: A Framework For Designing Augmented Human-
Flora Interaction. Proc. of the Augmented Humans Inter-
national Conf. 2022, 40-45.

Serbanescu, A., Ciancia, M., Piredda, F., & Bertolo, M.
(2022). Narrative-based human-artificial collaboration.
A reflection on narratives as a framework for enhancing
human—machine social relations. In Proc. Design Re-
search Society (DRS).

Shildrick, M. (2022). Visceral Prostheses: Somatechnics
and Posthuman Embodiment. Bloomsbury Publishing.

Steidle, A., & Werth, L. (2013). Freedom from constraints:
Darkness and dim illumination promote creativity. Jour-
nal of Environmental Psychology, 35, 67-80.

Tajadura-Jiménez, A., Basia, M., Deroy, O., Fairhurst, M.,
Marquardt, N., & Bianchi-Berthouze, N. (2015). As Light
as your Footsteps: Altering Walking Sounds to Change
Perceived Body Weight, Emotional State and Gait. Proc.

of the 33rd Annual ACM Conf. on Human Factors in
Computing Systems, 2943-2952.

Teevan,J.,Baym, N., Butler, J., Hecht, B., Jaffe, S., Nowak,
K., Sellen, A., Yang, L., Ash, M., Awori, K., Bruch, M.,
Choudhury, P., Coleman, A., Counts, S., Cupala, S.,
Czerwinski, M., Doran, E., Fetterolf, E., Franco, M. G.,
... Wan, M. (2022). Microsoft New Future of Work 2022.

Terzimehi¢, N., Hiuslschmid, R., Hussmann, H., &
schraefel, m. c. (2019). A Review & Analysis of Mind-
fulness Research in HCI: Framing Current Lines of Re-
search and Future Opportunities. Proc. of the 2019 CHI
Conf. on Human Factors in Computing Systems.

Tironi, M., Chilet, M., Marin, C. U., & Hermansen, P.
(2023). Design for more-than-human futures: Towards
Post-Anthropocentric Worlding. Taylor & Francis.

Tornroth, S., Wikberg Nilsson, A., & Luciani, A. (2022).
Design thinking for the everyday aestheticisation of urban
renewable energy. Design Studies.

Vallgarda, A., Winther, M. T., Mgrch, N., & Vizer, E. E.
(2015). Temporal form in interaction design. Interna-
tional Journal of Design, 9(3), 1-15.

Vermersch, P. (1994). The explicitation interview. French
Original ESF.

Wakkary, R. (2021). Things We Could Design: For More
Than Human-Centered Worlds. MIT Press.

Wang, D., Andres, J., Weisz, J. D., Oduor, E., & Dugan, C.
(2021). AutoDS: Towards Human-Centered Automation
of Data Science. Proc. of the 2021 CHI Conf. on Human
Factors in Computing Systems.

Weidele, D. K. 1., Weisz, J. D., Oduor, E., Muller, M., An-
dres, J., Gray, A., & Wang, D. (2020). AutoAIViz: Open-
ing the blackbox of automated artificial intelligence with
conditional parallel coordinates. Proc. of the 25th Inter-
national Conf. on Intelligent User Interfaces.

Weiser, M. (1993). Some computer science issues in ubig-
uitous computing. Communications of the ACM.

Williams, R. J. (2014). The Buddha in the Machine: Art,
Technology, and the Meeting of East & West. Yale Press.

Wittmann, M. (2009). The inner experience of time. Philo-
sophical Transactions of the Royal Society B: Biological
Sciences, 364(1525), 1955-1967.

Yates, J. (1993). Control through communication: The rise
of system in American management (Vol. 6). JHU Press.

Yon, D., Edey, R., Ivry, R. B., & Press, C. (2017). Time on
your hands: Perceived duration of sensory events is bi-
ased toward concurrent actions. Journal of Experimental
Psychology: General, 146(2), 182-193.

Zimmerman, J., & Forlizzi, J. (2014). Research Through
Design in HCI. In J. S. Olson & W. A. Kellogg (Eds.),
Ways of Knowing in HCI (pp. 167-189). Springer.

Zimmerman, J., Forlizzi, J., & Evenson, S. (2007). Research
through design as a method for interaction design re-
search in HCI. Proc. of the SIGCHI Conf. on Human Fac-
tors in Computing Systems, 493-502.



