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Abstract

Sedentary behavior in office environments poses long-term health
risks, yet conventional digital reminders are often easily ignored.
This paper presents Nudgescape, an exploratory project that inves-
tigates how dynamic feedback embedded in interior landscapes can
support awareness and reduction of sedentary behavior through am-
bient, non-disruptive cues. The system consists of two prototypes:
a personalized desktop reminder responding to sitting duration,
and a shared landscape that visualizes collective movement within
a workspace. A participatory evaluation workshop and small-scale
user testing (n = 7) were conducted to explore user experiences
and derive design insights. Findings reveal that personalized natu-
ral feedback—such as sound and motion—was perceived as gentle,
aesthetically calming, and acceptable, helping users notice when
they had been sitting for too long and prompting them to stand
up. By contrast, the shared landscape’s visualization of collective
activity had lia mited influence on individual behavior change. The
study contributes to understanding how biophilic and ambient in-
teractions can be designed to gently nudge healthier work habits
and also points out the possibility of improving the presentation
of feedback and leveraging the inherent characteristics of the land-
scape to invite users to actively participate in reducing sedentary
behavior in future designs.
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1 Introduction

In modern office settings, prolonged sitting has been shown to
increase the risk of various physical and mental health problems,
including cardiovascular diseases, musculoskeletal discomfort, and
cognitive decline [24]. To mitigate these risks, digital reminders
delivered via smartphones, smartwatches, or computers are com-
monly used to prompt users to stand or move. However, these
notifications are often ignored or dismissed due to habituation,
notification fatigue, or perceived intrusiveness [16].

As an alternative, ambient feedback has gained increasing atten-
tion in interaction design as a subtle and non-intrusive way to raise
behavioral awareness. Such feedback is embedded in the environ-
ment and operates at the periphery of perception, gently influencing
behavior without requiring focused attention [15, 30]. In parallel,
biophilic design—integrating natural elements such as flowing wa-
ter, organic materials, and greenery—has been shown to improve
both aesthetics and well-being in office environments [17, 21]. By
evoking calmness and connection to nature, these elements can
also make behavioral cues more emotionally resonant and accept-
able [10, 11]. Moreover, behavior change in workplaces is not only
shaped by individual awareness but also by social dynamics [27].
In shared environments, the visibility of others’ actions or partic-
ipation in collective systems can create subtle cues that enhance
motivation and mutual accountability [5]. However, individuals
may also resist being socially compared or influenced, particularly
when behavioral feedback becomes too public or judgmental. This
tension between collective visibility and personal autonomy re-
mains underexplored in the context of sedentary behavior design.

This paper presents Nudgescape, an exploratory Research-through-
Design(RtD) project investigating how dynamic feedback integrated
into interior landscapes can help reduce sedentary behavior in
shared office environments. In this paper, the term shared office en-
vironment broadly refers to collaborative or open-plan workspaces
where multiple individuals share the same physical area—such
as corporate offices, university studios, or dormitory co-working
spaces. The system consists of two prototypes: a personalized desk-
top landscape that responds to sitting duration through subtle sound
and visual motion, and a shared public landscape that visualizes the
collective activity level in the workspace through water flow. A par-
ticipatory workshop and a small-scale user study were conducted
to explore users’ experiences and perceptions, involving a total of
7 participants. The findings reveal that reminders from a personal-
ized landscape were perceived as gentle, aesthetically calming, and
more acceptable than digital notifications, effectively helping users
become aware of prolonged sitting. On the other hand, the shared
landscape visualizing collective activity levels showed limited in-
fluence on reducing sedentary time. Its motivational value seemed
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to stem more from the aesthetic and experiential qualities of the
landscape itself than from the awareness of collective states. This
suggests that while social visibility can enrich the shared atmo-
sphere, it does not necessarily translate into individual motivation,
as some users preferred not to be influenced by others’ behaviors.
As an exploratory RtD study, this research provides insights into
how interior landscapes can encourage healthier work patterns by
balancing aesthetic engagement, social dynamics, and individual
autonomy. prefer

2 Related Work

2.1 Behavior Change Theories in Healthy
Behaviors

Behavior-change theories offer foundational insights into how and
why individuals modify their habits, providing conceptual guid-
ance for designing effective interventions. An influential frame-
work is Nudge Theory, which advocates subtle and non-coercive
interventions that influence behavior while preserving freedom of
choice [28]. In the context of sedentary behavior, nudging can be
implemented through environmental cues that make movement
more salient or appealing without explicit instruction [23].

Beyond individual nudges, social influence plays a critical role
in shaping behavior. According to Bandura’s Social Cognitive The-
ory, observing others’ actions and receiving social feedback can
significantly affect motivation and self-efficacy [3]. In workplace
contexts, studies have shown that collective displays, shared dash-
boards, or socially reflective artifacts can encourage healthier be-
haviors by leveraging peer awareness, accountability, and shared
goals [5, 29, 31].

2.2 Ambient Displays and Peripheral
Interaction for Behavior Change

Ambient displays convey information subtly and non-intrusively
by embedding cues into the physical environment [26]. Rooted in
the concept of calm computing, they present information through
peripheral modalities such as light, motion, or sound, enabling “calm
awareness” without disrupting primary tasks [9]. Extending this
concept, peripheral interaction emphasizes how such information
is perceived and acted upon at the edge of attention, allowing users
to remain focused while maintaining background awareness of
contextual cues [2].

Building on these foundations, ambient feedback has been in-
creasingly applied in health and workplace contexts to visualize ac-
tivity levels or health indicators, enabling users to passively obtain
information and be subtly guided toward healthier behaviors [4].
These systems often integrate behavioral theories—such as nudg-
ing and social influence—to design natural, context-aware cues.
Examples include subtle lighting changes that indicate prolonged
sitting or interactive artifacts that shift state in response to user
activity [12].

However, maintaining peripheral awareness while ensuring suf-
ficient perceptual salience presents an inherent design tension.
Peripheral interaction systems do not remain static in the back-
ground but dynamically shift between the periphery and the center
of attention when relevance changes [2]. To balance calmness and
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awareness, designers often employ cues that stay softly present yet
become noticeable when user attention is needed.

Recent empirical work has further explored how such tangible,
context-sensitive cues can influence real-world behavior. Huang
et al. demonstrated that embedding physical feedback into work
environments can effectively reduce sedentary time through tangi-
ble cues directly linked to user posture [13]. While their study fo-
cused on functional feedback to elicit measurable behavior change,
Nudgescape differs by exploring aesthetic and socially shared am-
bient feedback—that is, how biophilic elements and collective rep-
resentations can evoke awareness and reflection rather than direct
behavioral compliance. This reframing positions the present work
within a more exploratory, experiential design space.

2.3 Biophilic Design in Office Environments

Biophilic design integrates natural elements into built environ-
ments to enhance well-being, reduce stress, and improve cogni-
tive function [17]. Common components include plants, flowing
water, natural textures, and organic forms, which together foster
environmental affinity and emotional comfort. Exposure to such
environments has been shown to restore attention, lower physio-
logical stress, and improve satisfaction and productivity in office
contexts [14, 18].

Despite these benefits, the integration of biophilic principles into
interactive systems for behavioral change remains limited. Natural
cues hold the potential to deliver ambient feedback in a manner that
is both calming and engaging, offering an opportunity to merge
aesthetic experience with behavioral awareness.

In summary, prior studies indicate that physical and ambient
feedback can encourage healthier office behaviors when grounded
in behavioral theories such as Nudge Theory and Social Cogni-
tive Theory [20]. Ambient displays align with these frameworks
by guiding users through non-intrusive, peripheral prompts [15],
while biophilic design can enhance both acceptability and emo-
tional resonance [14]. Building upon these foundations, the present
study explores how environmental feedback, nature-inspired aes-
thetics, and social interaction mechanisms can be integrated into an
interactive interior landscape that encourages reduced sedentary
behavior in a subtle yet socially aware manner.

3 METHOD

3.1 Research through Design

This study employed the Research through Design (RtD) methodol-
ogy as its primary approach. RtD is particularly suitable for dealing
with open and practice-oriented design problems. Its core lies in
generating knowledge through design itself [34]. In the fields of
interaction design and product design, RtD is widely applied in the
research process where theory, reflection and practice are inter-
twined.

In this exploratory study, RtD was used to investigate how dy-
namic feedback integrated into interior landscapes might encourage
office workers to reduce sedentary behavior in shared spaces. The
research process involved defining the design challenge and concep-
tual direction, translating concepts such as biophilic design, ambient
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display, and social influence mechanisms into tangible design inter-
ventions, and conducting participatory evaluation to explore how
users perceive and respond to these interventions.

This project focused on using the act of designing itself as a
means of reflection to explore how environmental feedback can
gently support behavioral awareness. The resulting knowledge
contributes to understanding how interior landscapes can act as
non-intrusive mediators of awareness and movement within shared
office environments.

3.2 Design

3.2.1 Natural element form - water feature. To use dynamic ele-
ments from landscape design as a medium for intervention, several
nature-inspired modalities were initially evaluated, including mist
dispersion, leaves movement, ambient light variation, and dynamic
water. After comparing these based on sensory quality, trigger char-
acteristics, and emotional influence, water was selected as the main
design element. Water was chosen for its calming rhythm, its abil-
ity to subtly attract attention without causing disruption, and its
emotional and symbolic associations. Prior studies have shown that
water elements in indoor office environments can relieve stress,
enhance environmental enjoyment, and improve workplace satis-
faction [8]. The psychological relevance and contextual adaptability
of water features are well recognized in landscape theory [25]. Fur-
thermore, employees in open-plan offices responded positively to
the audio-visual experience of water features, citing their role in
establishing a calming, nature-inspired atmosphere [1].

3.2.2 Individual reminder desktop landscape. Inspired by the tradi-
tional Japanese garden device shishi-odoshi [7], the project devel-
oped a periodic water-driven feedback mechanism as the first layer
of sedentary behavior intervention - providing dynamic, personal-
level prompts (Figure 1). This mechanism aims to capture user
attention through soft, rhythmic bamboo hitting and water sounds
without interrupting concentration or triggering negative emo-
tional reactions.

The prototype was constructed using the Arduino UNO platform,
incorporating a pressure sensor, a water pump, and a MOSFET con-
trol module. The pressure sensor continuously detects whether the
user remains seated. Once the seated duration exceeds a preset
threshold (e.g., 30 minutes), the system activates the water pump
to gradually accumulate water in a bamboo structure, which even-
tually tips and strikes stones or solid surfaces, producing a soft
knocking sound. This rhythmic feedback, embedded in a natural
metaphor, serves as a non-intrusive behavioral cue. The device is
compact and placed beside the user’s desk, delivering multi-sensory
feedback through the motion of water, bamboo movement, and
sound. To avoid repeated disturbance, the system includes an inter-
ruption protocol: if the user stands up within three minutes after
the reminder is triggered, the feedback cycle stops automatically,
completing one intervention loop.

3.2.3 Shared landscape showing collective states. By detecting the
standing activity of multiple users within a designated area (defined
based on office layout), this system controls the dynamics of a
central water landscape to reflect collective activity levels. For
example, when more users stand up during a given time period,
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Figure 1: The individual reminder desktop landscape proto-
type in two states: idle (left) and active (right).

the water flow in the central feature becomes faster and more
dynamic, suggesting a lively, engaged space. Conversely, when
most users remain seated, the water slows and stabilizes, creating
a quieter atmosphere. This design ensures privacy by avoiding the
identification of individuals, while still conveying shared behavioral
trends. The intent is to encourage awareness and action through
soft social cues, rather than judgment or comparison [19].

The shared landscape prototype features a tiered rock-style water
installation positioned in the workspace. It includes a pump with
an adjustable water volume system embedded in a plastic basin,
surrounded by seasonally appropriate potted plants to enhance the
biophilic ambiance. Materials used comprise sculpted plastic rocks
and flexible silicone tubing (Figure 2). Due to practical constraints
related to space and resources, the current prototype is not to scale
and does not reflect the final intended size or appearance. Also,
the functionality to dynamically adjust water volume based on
real-time collective activity levels within the area has not yet been
implemented in the prototype.

bisioe ;

Figure 2: The shared landscape prototype.

3.3 Experiment

To explore the acceptability, experiential qualities and potential
behavioral influence of the Nudgescape system in realistic office
settings, two exploratory evaluations were conducted: a partici-
patory evaluation workshop and user. These activities served as
reflective inquiries into how users perceive, interpret, and respond
to dynamic feedback in interior landscapes.
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3.3.1 Participants. The participants consisted of a total of seven
students with experience in sedentary behavior in a workplace
context. All of them are from Eindhoven University of Technology
and between the ages of 20 and 30, including three males and four
females. All seven participants took part in the workshop. Four (one
female and three males) took part in the user testing that simulated
real sedentary scenarios, and all data were included in the final
analysis.

3.3.2  Participatory evaluation workshop. This phase aimed to ex-
plore participants’ perceptions of the landscape reminder system
and the shared landscape mechanism, with a particular focus on
acceptability, emotional feeling, and views on shared landscape
mechanism.

The workshop took place in a meeting room, the session provided
a relaxed, co-creative environment supported by several artifacts:
the shishi-odoshi-based desktop prototype, a scaled model of the
shared water feature with contextual photographs (Figure 3), and
creative tools such as sticky notes and markers. The session con-
sisted of five stages: introduction to the research context, prototype
demonstration and hands-on exploration, guided group discussion
guided by open-ended questions (see Appendix A), co-creative
idea expression, and plenary synthesis. This format encouraged
participants not only to comment on usability but also to articu-
late personal feelings and social meanings evoked by the dynamic
landscapes. The entire workshop was audio-recorded, and visual
documentation was captured through photographs of artifacts and
participant interactions to support in-depth qualitative analysis.

Figure 3: The actual use scenario of the shared landscape.

3.3.3 user testing. Building upon the insights from the participa-
tory workshop, this phase simulated a realistic shared-office envi-
ronment to observe participants’ spontaneous engagement with
the Nudgescape system and to explore how the dynamic landscape
feedback shaped their awareness and attitudes toward sedentary
behavior. The setting was arranged to resemble a collaborative
workspace and equipped with the desktop prototypes, the scaled
shared-landscape prototype, and a semi-structured interview guide
(Figure 4). Each participant took turns being the main user, perform-
ing a 30-minute self-directed task (e.g., typing or writing). When
the sedentary threshold was exceeded, the desktop reminder was
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activated, and the participant’s reaction - such as whether and when
they stood up - was recorded. Meanwhile, the remaining partici-
pants played the role of coworkers; and their simulated standing
behavior modulated the shared-landscape water flow, producing col-
lective feedback. The variations in water flow were supplemented
with video and audio to enhance the realism of the scenario. Af-
ter the session, each participant took part in an individual semi-
structured interview (see Appendix A).

During the testing sessions, Data collection focused on quali-
tative and experiential observations rather than quantitative mea-
sures. Detailed observation logs were kept, including visible reac-
tions, posture changes, and verbal comments. Additionally, audio
recordings of the semi-structured interviews were made to capture
participants’ reflections and experiences. Interview transcripts and
observation notes were subjected to thematic qualitative analysis.
All data collection adhered to ethical standards to protect partici-
pant privacy and confidentiality.

-~

Figure 4: Participants interacting with the prototype near
the window.

4 Results

To comprehensively evaluate the acceptability and behavioral im-
pact of the proposed interactive landscape intervention in a shared
office context, this section presents findings from both the work-
shop and the user testing. By thematically analyzing the data from
interviews and observations, key insights regarding the’ emotional
responses, social acceptance, and behavioral reactions of users were
identified. These findings serve as the empirical foundation for the
design reflections and theoretical discussions presented in the dis-
cussion section.

4.1 Participatory Evaluation Workshop
Findings

The participatory evaluation workshop aimed not only to assess
the acceptability of the proposed interactive landscape but also
to explore how potential users perceive, interpret, and reflect on
such ambient feedback in shared office contexts. It functioned as
a co-reflective exploration, inviting participants to articulate their
experiences, preferences, and concerns regarding the design con-
cept. Through this process, the design concept was further refined,
shifting from a primarily functional reminder system toward a
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more experiential and emotionally grounded medium that encour-
ages bodily awareness and aesthetic engagement through subtle
environmental cues.

4.1.1 The reception of the natural feedback. Most participants re-
sponded positively to the dynamic natural feedback in the land-
scape installation. Five participants appreciated the shishi-odoshi-
inspired reminder system, describing it as “gentle,” “non-disruptive,”
and “interesting.” Six participants noted that, compared to mobile
or computer notifications, this form of feedback was perceived as
more acceptable and less intrusive. Several participants associated
the sound of flowing water and bamboo with feelings of calmness,
mindfulness, and “Zen-like meditation,” which they felt contributed
to a relaxing atmosphere in the workspace.

4.1.2  Views on shared landscape and the collective states mechanism.
Participants showed mixed acceptance of the concept reflecting
collective activity through the shared landscape. Two participants
mentioned that “noticing others also getting up” acted as a mild
social encouragement. Four participants stated that being aware of
others standing up might not influence their own behavior. Most
participants expressed a desire to have natural indoor landscapes
in their workplaces, describing them as pleasant spaces to observe
during breaks and appreciating the presence of natural elements in
office environments. Some emphasized that the inherent qualities of
the landscape attracted them, and that adding interactive elements
could further motivate them to stand up and engage with it.

4.1.3 Feedback on effectiveness-enhancing strategies. Some partic-
ipants expressed interest in customization options, particularly
adjustable time thresholds to better align reminders with individual
focus patterns. Additionally, most participants preferred more di-
verse feedback modalities and clearer, more intuitive cues to support
interaction.

4.2 user testing Findings

While the workshop phase captured perceptions of emotional and
social acceptability, this user testing session aimed to explore real-
time interaction with the system. Thematic analysis of interviews
with four participants (P1-P4) revealed five main themes aligned
with the core research question.

4.2.1 Responses to dynamic reminder feedback. All four partici-
pants stood up within one minute after the desktop landscape
began to provide reminders, indicating an immediate behavioral
response. Participants reported that they often lost track of how
long they had been sitting during work, and the sound and motion
of the landscape helped raise their awareness of prolonged sitting.
P1 reported, “I didn’t notice how long I've been sitting, but hear-
ing the knock prompted me to consider moving.” P2 added, “The
sound catches my attention more than visuals, especially when I'm
focused on the laptop screen” However, P2 also mentioned, “If T am
highly concentrated, this reminder might be ignored” P3 empha-
sized the value of real-time feedback on sitting duration, stating,
“It would be better if it can reflect how long I've been seated so I
can decide when to stand up or plan my work to include breaks.”
Observational data further supported these self-reports: all four
participants stood up within one minute after the reminder was
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triggered—two within ten seconds, one within thirty seconds, and
one after more than thirty seconds (Table 1). Such response patterns
indicate that the ambient cues effectively prompted immediate
physical reactions, despite their subtle and non-intrusive nature.

Table 1: Observed behavioral reactions to individual and

shared landscape feedback during user testing

User Behavior reaction when Behavior reaction

reminder is triggered when shared landscape
changes

Userl Looked at the desktop land- Did not visibly react, con-
scape, paused typing, and tinued working
stood up within 10s

User2 Looked at it and contin- Looked at it for a moment
ued typing, then stood up  and continued working
within 30s

User3 Continued typing, and Briefly looked around, but
stood up after more than did not get up
30s

User4 Looked at it quickly and Slightly turned head to-

stood up within 5s

ward the shared landscape

but remained seated

4.2.2  Perceptions of the collective movement state mechanism. The
shared water feature reflecting collective activity was perceived
as enhancing awareness of group movement by P2. P2 remarked,
“When the water flowed faster, I realized people were moving. It
made me think about standing up and taking a break too.” In con-
trast, P3 noted, “Others standing up does not influence my own
behavior, as everyone has different schedules” Three participants
generally regarded the shared landscape as more ambient or decora-
tive rather than a direct motivator for behavior change. P4 explained
that although observing others standing sometimes encouraged
him to move, he preferred to observe colleagues’ actual behavior
rather than interpreting the water movement as a direct proxy for
activity.

4.2.3 Natural aesthetic and interaction appeal of the shared land-
scape. Beyond its informational function, the shared landscape
was perceived by participants as intrinsically motivating due to its
aesthetic appeal and interactive qualities. P3 expressed, “I really
appreciate having an interior landscape in the office space; I enjoy
walking around it during my breaks.” Similarly, P1 remarked, “If
there were natural landscapes, I'd be more willing to get up and
spend time near them. It would be even better if there were living
creatures in the landscape, such as fish”

4.2.4 Feedback on interactive design elements. P1 suggested that
the current shared landscape felt somewhat passive and proposed
adding more engaging elements that remain imperceptible while
seated but become noticeable only when the user stands or moves.
Such features could encourage physical approach and naturally
promote breaks from sitting. P4 also noted, “It would be great if I
could interact with the installation when I get close. For example, if
it starts releasing mist as I approach, I'd enjoy spending more time
near it”
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5 DISCUSSION

This research explored how interactive interior landscapes can
mediate awareness and behavioral change toward sedentary habits
in shared office environments. Drawing on the findings from the
participatory workshop and user testing, three design insights are
synthesized. Each insight is grounded in empirical evidence and
framed through theoretical reflection, illustrating how biophilic
and ambient feedback can be leveraged as subtle interventions for
behavior change.

5.1 Design Insight 1 - Emotional Acceptance
through Biophilic Feedback

Consistent with research on biophilic design, the integration of
natural materials and sensory elements—such as flowing water, soft
motion, and rhythmic sound—was well received by participants for
its subtlety and emotional warmth [32]. The feedback was repeat-
edly described as “gentle;” “non-disruptive,” and “soothing.” Such
reactions align with the concept of calm technology [30], which ad-
vocates for information systems that communicate at the periphery
of attention rather than demanding it.

This finding indicates that biophilic cues can transform behav-
ioral feedback from a purely cognitive reminder into a more emo-
tionally acceptable form of awareness cue. The aesthetic and emo-
tional resonance of natural elements reduces the perceived intru-
siveness of behavioral interventions and enhances users’ willing-
ness to engage with them. Consequently, the natural medium be-
comes not only a carrier of feedback but also a facilitator of emo-
tional receptivity—an essential factor for sustaining engagement
with long-term health-related interventions [22].

5.2 Design Insight 2 — Peripheral Awareness and
Non-coercive Nudging

The personalized desktop landscape demonstrated that non-coercive
and multisensory prompts has the potential to effectively increase
awareness of prolonged sitting without interrupting workflow. The
soft knocking sound and water motion served as ambient cues
that captured attention through peripheral perception. Prior stud-
ies have shown that subtle multisensory cues can modulate users’
awareness and affective state without disrupting primary tasks [33].
This resonates with Nudge Theory [28], which emphasizes subtle
environmental structuring that guides behavior while preserving
user autonomy.

Furthermore, the design embodies principles of peripheral inter-
action [26], in which information remains in the background until
it becomes momentarily relevant. Participants reported that such
feedback was more acceptable than digital notifications, supporting
the notion that perceptual accessibility—being noticeable yet un-
obtrusive—is central to sustainable behavior-change interventions.
Through this approach, the design extends nudge mechanisms
from digital choice architecture into material and spatial contexts,
demonstrating how tangible feedback can embed health awareness
seamlessly into everyday routines.

In addition, participants emphasized the importance of auton-
omy and personalization. They preferred reminders that reflect
their actual sitting duration rather than fixed-interval prompts, and
expressed interest in adjusting thresholds based on their own work
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rhythm. This suggests that long-term engagement in non-coercive
interventions depends not only on sensory subtlety, but also on
allowing users to self-regulate and customize feedback according
to their focus patterns.

5.3 Design Insight 3 — Social Visibility versus
Individual Autonomy

While the shared landscape was aesthetically valued, its mechanism
for visualizing collective activity exhibited limited influence on indi-
vidual behavior. Most participants perceived it as decorative rather
than motivational. This suggests that the assumptions of Social
Cognitive Theory [3] may not fully apply in shared office contexts,
where individuals prioritize personal autonomy over socially visible
behaviors. In this study, users preferred self-paced, private feedback
to public comparative cues. Participants were more attracted to the
landscape itself—the movement of water, the natural materials, and
the rhythmic dynamics—rather than to its representation of others’
actions.

Findings suggest that aesthetic and environmental qualities can
be more effective in inviting people to move or engage. The land-
scape’s inherent sensory richness offered spontaneous opportuni-
ties for interaction and reflection without relying on social compar-
ison. Future designs could therefore explore how environmental
and aesthetic affordances themselves encourage movement, using
form, rhythm, and material expressiveness to evoke curiosity and
engagement, instead of visualizing collective behavior as feedback.

5.4 Limitations

This study faced several limitations related to both the prototype
and the evaluation process.

From a design perspective, the prototype was constrained in scale
and functionality due to limited time and resources. The full-scale
indoor shared landscape capable of dynamically adjusting water
flow based on real-time collective activity was not implemented.
As a result, participants could not fully experience the intended
interaction dynamics, which may have reduced the ecological va-
lidity of the findings. Moreover, the collective feedback mechanism
reflecting group activity was not fully implemented, which may
have affected the evaluation of its social motivational impact.

From a methodological perspective, the small sample size and
the short duration of user testing restrict the generalizability of the
results. The exploratory nature of the study also means that be-
havioral outcomes were interpreted primarily through qualitative
feedback rather than long-term quantitative data. Future research
with larger participant groups, longer deployment periods, and fully
functional prototypes is needed to validate the system’s effective-
ness and examine how users adapt to such ambient feedback over
time. In addition, the shared office environment was simulated as a
small-scale co-working scenario representative of university studios
or open-plan workplaces. Although this setup allowed controlled
testing, it did not capture the diversity of real shared workspaces
such as corporate offices, or dormitory co-working areas. Future
work should explore how such environmental feedback systems
perform across these varied contexts and over longer deployment
periods.
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5.5 Future Work

Based on the findings and limitations of this study, future research
could be conducted in multiple promising directions. Firstly, the
interactive landscape system should be deployed in real office envi-
ronments over an extended period to examine users’ habituation
processes, the persistence of behavioral changes, and how they
gradually integrate ambient feedback into their everyday routines.
Future studies could also extend beyond corporate offices to ex-
plore diverse shared settings—such as university studios, libraries,
or home and dormitory co-working spaces—to understand how
different spatial and social contexts influence users’ engagement
with ambient feedback. Such longitudinal studies would strengthen
the ecological validity and reveal long-term engagement patterns.

Secondly, while this study found that the shared landscape—designed

to visualize collective activity—had limited motivational effect, fu-
ture work could further investigate how such mechanisms can be
designed in more nuanced and user-acceptable ways. Instead of
emphasizing public visibility, future iterations might explore col-
lective feedback that is ambient, optional, or co-created with users,
ensuring that social cues remain supportive rather than intrusive.
In addition, co-design methods could be employed to collabora-
tively identify what forms of shared feedback feel meaningful and
comfortable in real office settings, and how such mechanisms can
strengthen collective engagement without compromising individ-
ual autonomy.

It is also necessary to explore the adoption of adaptive and per-
sonalized feedback strategies. Future systems could implement
adaptive algorithms that adjust reminder thresholds based on in-
dividual sitting patterns or preferences. Such personalization may
enhance the relevance of feedback and reduce the risk of habitua-
tion or feedback fatigue.

Furthermore, this system also opens avenues for aesthetic and
embodied interaction research, investigating how materiality, form,
and sensory expressiveness can elicit curiosity and voluntary en-
gagement. Integrating responsive natural materials or subtle mul-
tisensory triggers could further enrich the experience and foster
sustainable behavioral awareness.

In addition, future studies could explore how choice architecture
principles—designing environments that subtly structure users’ de-
cisions—might be integrated into such aesthetic interventions to
strengthen their long-term impact. Effective nudging can extend
beyond temporary cues by shaping environmental and temporal
structures that make healthier actions easier and more natural [6].
Translating this idea into interactive landscapes may involve de-
signing spatial arrangements or dynamic feedback patterns that
gently guide users toward repeated opportunities for movement,
supporting the formation of sustainable healthy routines over time.

6 CONCLUSION

This study explored how dynamic, nature-inspired feedback em-
bedded in interior landscapes can support sedentary behavior re-
duction in shared office environments. By integrating biophilic
cues—such as flowing water and rhythmic motion—into everyday
workspace settings, the Nudgescape system explored how behav-
ioral reminders can be delivered in an ambient, emotionally reso-
nant manner.
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Findings from the participatory workshop and user testing showed
that personalized natural feedback effectively enhanced users’ aware-
ness of prolonged sitting, promoting timely standing without dis-
rupting workflow. While the shared landscape was appreciated for
its aesthetic and restorative qualities, its abstract representation of
collective activity had limited behavioral impact. However, partici-
pants’ attraction to the landscape itself suggests opportunities to
transform passive observation into voluntary engagement through
interactive and experiential design.

This research contributes to the growing body of work at the
intersection of biophilic design, ambient interaction, and behavior
change, highlighting how environmental aesthetics and peripheral
awareness can complement cognitive nudges to support health-
ier habits. Building on these insights, several directions for future
research could focus on enhancing the interpretability and expres-
siveness of feedback, exploring richer multisensory modalities, and
designing shared landscapes that leverage aesthetic and experiential
attraction. Advancing these directions can help deepen understand-
ing of how environmental aesthetics and embodied interaction
sustain long-term engagement in behavior-change contexts.
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Nudgescape: Reducing Sedentary Behavior Through Interactive Interior Landscapes

A Interview and Workshop Questions

A.1 Open-ended Questions in Workshop

Table 2: Open-ended questions used in the participatory work-

shop

Overall questions

Aim to study...

How long do you usually stay seated
while working? When you receive
prompts from your phone or smart-
watch to stand up or move, how do
you usually respond?

What’s your opinion on this kind of
indoor landscape that is functionally
oriented towards reducing prolonged
sitting? Compared to traditional no-
tifications (like phone pop-ups), how
effective or ineffective did you find
this environmental feedback? How
did you feel when you saw the land-
scape react for reminding you to
stand and move?

What is your opinion on this mecha-
nism that shows the level of collective
activities?

What feelings do the desktop land-
scape and shared landscape in the
workplace bring to you? What do you
think if this kind of landscape asso-
ciated with sedentary reminders is
installed in your actual workspace?
How would you describe the aes-
thetic and emotional experience of
the interior landscape?

What improvements would you sug-
gest for this system to better support
your movement habits?

Participants’ current
sedentary habits
their attitudes to existing
digital reminders

and

Participants’ attitude to-
ward the concept of func-
tional indoor landscapes

Participants’ perception
of social influence via col-
lective feedback mecha-
nism

Practical  acceptability
and integration into real
office environments

Suggestions for
centered design research
improvement

user-
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A.2 Interview Questions in user testing

Table 3: Open-ended questions used in the user testing

Overall questions

Aim to study...

When the desktop landscape gives
you a reminder for prolonged sitting,
do you notice it quickly? What’s your
reaction and feelings?

How do you think it affects your be-
havior? What impact do you think
this kind of indoor landscape indi-
cation will have on your sedentary
habit?

Compared with the way of screen
prompts on the screens of watches,
mobile phones, and computers, which
method of helping you reduce seden-
tary habits through dynamic land-
scapes do you prefer? and why?

What’s your reaction and feeling
when the shared landscape changed?
What is your opinion on this shared
environment that can provide feed-
back on the activity status of other
colleagues? Do you think it can en-
courage you to stand and move?

What’s your opinion on the dynamic
feedback presentation in the shared
landscape? Do you have any sugges-
tions for changes or improvements to
make the landscape more effective?

Users’ noticeability and
emotional response to the
landscape ambient feed-

back

Users’ self-perceived
behavioral response and
their perception of the
long-term potential of

environmental feedback

Users’ comparative pref-
erence and reasoning be-
tween physical and digi-
tal nudges

Users’ evaluation of the
shared feedback mecha-
nism and its social moti-
vational effect

Users’ evaluation of the
form of shared landscape
feedback and practical ex-
pectations for design im-
provement




	Abstract
	1 Introduction
	2 Related Work
	2.1 Behavior Change Theories in Healthy Behaviors
	2.2 Ambient Displays and Peripheral Interaction for Behavior Change
	2.3 Biophilic Design in Office Environments

	3 METHOD
	3.1 Research through Design
	3.2 Design
	3.3 Experiment

	4 Results
	4.1 Participatory Evaluation Workshop Findings
	4.2 user testing Findings

	5 DISCUSSION
	5.1 Design Insight 1 – Emotional Acceptance through Biophilic Feedback
	5.2 Design Insight 2 – Peripheral Awareness and Non-coercive Nudging
	5.3 Design Insight 3 – Social Visibility versus Individual Autonomy
	5.4 Limitations
	5.5 Future Work

	6 CONCLUSION
	References
	A Interview and Workshop Questions
	A.1 Open-ended Questions in Workshop
	A.2 Interview Questions in user testing


