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ARTICLE INFO ABSTRACT
Keywords: Physical activity (PA) data are collected and visualized to promote awareness and motivation, yet research on
PhYS.icalhaCtiVity their public presentation remains fragmented across HCI subcommunities. We focus on the public context as
Public display a critical yet underexplored setting, where PA data are made visible beyond private interfaces in co-located

Public visualization

X e environments, posing opportunities and challenges for interaction. To build a systematic understanding, we
Public physicalization

Public space analyze a representative corpus of 30 evaluated samples of PA data public presentations in terms of data

Wearable display input, presentation output, display context, and interactivity. Synthesizing evaluation results across studies,

Public interface we identify four impacts at the affective, cognitive, behavioral, and social levels. We examine privacy issues in
public settings. This work provides the first structured overview of PA data public presentation research across
HCI domains. We further discuss nine design considerations and three research agendas, bridging perspectives
from PA data presentation, health promotion, and social interaction in public contexts to inform future design
and research in this emerging domain.

1. Introduction Over the past two decades, numerous design concepts, prototypes,
and empirical studies have explored ways to display PA data in pub-
lic [10] or semi-public [11,12] settings. These studies span multiple HCI
domains, highlighting different emphases. For instance, ambient and
public displays have been deployed as persuasive technology platforms
to promote PA [13]. Public visualizations of PA data have been used
to enhance analytical interaction and social engagement [14]. Public
wearable displays have made digital information visible to co-located
audiences [15,16]. PA data have also been a popular data topic in
the physicalization community [17], where data is represented through
physical forms, such as sculpture [18]. Some work has further explored
physicalization of PA data embedded in public spaces such as tiles
installed on roads to motivate PA [7]. Despite these diverse efforts,
existing work remains fragmented across data types, technologies, rep-
resentations, and display contexts. Such studies are often limited to
case studies of specific systems and employ varying terminology, which
makes it difficult to derive generalizable insights. The shift from private
to public contexts introduces new dynamics that shape how people
perceive, experience, and interact with their personal data. This has
been recognized as an open question and a recurring topic of discussion
across several HCI sub-communities, including data visualization [9]
and physicalization [19].

Physical inactivity has been recognized as a major public health
challenge worldwide, contributing to chronic diseases and reduced
quality of life [1]. With the growing availability of wearable devices,
tracking applications and sensing environments, physical activity (PA)
data have become one of the most frequently collected data types [2].
Visualizing such data is a crucial component of personal informatics
and behavior change technologies [3], enabling users to observe, ex-
plore, interact with, and reflect on their activities. While PA data have
traditionally supported individual self-monitoring, researchers and de-
signers are increasingly exploring its potential in public contexts [4,5],
where data can be shared with co-located people. In this paper, we use
the term PA data public presentation to refer to systems or technologies
that display PA data in public or semi-public spaces. Prior work has
demonstrated that showing data publicly is a promising approach to
motivate activity, foster social interaction [5-7]. At the same time,
such visibility may introduce negative consequences, including privacy
concerns, social pressure, and feelings of guilt [8]. The public context
offers both challenges and opportunities for rethinking how PA data
could be displayed for meaningful engagement and interpretation [9].
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To date, there is no systematic understanding of what kinds of
PA data are presented and how they are presented in public settings,
what impacts these presentations have on people, and what privacy
concerns emerge in the public context. These questions are essential
because factors such as the data source, the valence of the data, the
presentation form, and the context of use fundamentally shape how
people experience PA data when it is shown publicly [20]. Although
many PA data presentation systems highlight the public context as
a promising direction for future work, its potential impact remains
largely speculative without evaluation [7,18,21,22]. Moreover, when
PA data becomes publicly visible, privacy concerns inevitably arise and
must be carefully considered [23,24]. A comprehensive understanding
of these aspects is crucial to move beyond fragmented case studies and
to inform future design and research on how PA data can be presented
in public contexts.

To address this gap, we constructed a corpus of 30 representative
samples of PA data public presentations through a literature review. We
analyzed this corpus across the dimensions of data source, data type,
data collection, representation, presentation medium, display context,
identifiability, and interactivity. In addition, we further examined their
evaluation results and identified four levels of impact. By synthesizing
this body of work, our study responds to HCI challenges related to the
support of health and well-being, enabling interaction in public spaces,
and discussing privacy and ethical issues in public contexts [24,25].
Specifically, this paper makes four key contributions:

» A comprehensive overview of the PA data public presentations,
analyzed along core dimensions: data input, presentation output,
deployment contexts, and interaction modes.

» A conceptual synthesis of the impacts of PA data public pre-

sentation, identifying four levels of effects: behavioral, affective,

cognitive and social.

Identification of privacy concerns in the public presentation of PA

data.

Discussion of nine design considerations and three future research

agendas, offering insights into how public presentation of PA data

can be leveraged to motivate PA, and foster socially engaging,
ethically responsible, and meaningful interactions with PA data.

2. Related work
2.1. PA data and data sharing in public contexts

PA is defined as any bodily movement produced by skeletal muscles
that results in energy expenditure [26]. Regular PA benefits both
mental and physical health and can be performed at varying intensities,
as part of work, domestic chores, transportation, or leisure activities in-
cluding exercise and sports [27]. PA data could be tracked manually by
self-report approach [28] or automatically by monitors [29]. Personal
PA data captures intimate aspects of an individual’s physical states and
activity performance, which is considered personal [30]. Beyond its
personal nature, PA data carries socially relevant information, enabling
others to infer its owner’s ongoing activity, daily habits, lifestyle,
and social image [8]. Seen from a social perspective, data interaction
appears to be as much about human relationships as it is about data
itself [31].

Sharing PA data leverages social influence [32], which has a posi-
tive impact on exercise behavior, cognition about exercise involvement
and attitudes associated with the exercise experience [33,34]. How-
ever, most existing studies have focused on online platforms, such as
social media or app-based communities [35-37]. While these platforms
emphasize social connection, they often overlook the socio-spatial op-
portunities present in semi-public (e.g., offices, gyms) and public spaces
(e.g., streets, parks), where co-located visibility, physical affordances,
and social dynamics intersect.
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Recent research indicates that publicly situated presentations of
PA data can foster motivation, enhance social bonds, and support
reflection [5,38,39]. At the same time, public presentation introduces
complex challenges related to data representation, privacy, and social
acceptability [40-42]. The “where” and “with whom” of data sharing
are critical [20]. And the interaction in public space remains a main
challenge in HCI, as the concerns and challenges become even more
intricate in the context with multiple users [24]. This paper provides
a detailed overview of the contexts in which public presentations are
situated, how audiences interact with the data.

2.2. Representation of PA data

Prior work on PA data presentation has explored diverse formats,
which can generally be divided into two main types based on their
representation form: on-screen visualization [19], which uses digital
media to present data; and physicalization, which employs a physical
artifact whose geometry or material properties encode data [43].

Visualizations remain the most common method for presenting
PA data, particularly through mobile and wearable interfaces. Several
reviews have synthesized PA data visualization in mobile health sys-
tems [2,44,45], in sports events [46,47], or for specific user groups [48,
49]. For instance, Ulmer and Baldauf [44] conducted a systematic re-
view of visualizations designed to promote everyday PA and identified
five primary visualization types: graphs, numerical displays, gamified
representations, activity feeds, and tables/rankings. Kim [45] examined
13 mobile-based studies on self-generated health data for daily activity,
analyzing them from three perspectives: data types, visualization char-
acteristics, and their effectiveness in non-clinical health management.
They observed and defined six efficacy levels, which include four cog-
nitive effects (attracting interest, enhancing self-awareness, improving
motivation and self-efficacy, and gaining insight) and two behavioral
impacts (promoting behavior change and encouraging self-care and
community health).

Physicalization has also gained increasing attention, with a growing
number of studies using physical forms to represent personal PA data,
demonstrating potential benefits in motivating behavior and encour-
aging reflective engagement. However, while surveys and reviews of
physicalization cover a broad range of domains [17,43], they rarely
focus specifically on PA data, even though it is a commonly adopted
personal data type in the physicalization community [7,18,39,50].
Notably, Khot et al. [19] proposed the Shelfie framework, conveying
key themes for creating material representations of PA data, and sug-
gested that designing such representations needs to cater to a particular
context of use. More recently, Sauvé et al. [17] introduced the con-
cept of Physecology, highlighting how the tangible and spatial nature
of physicalizations makes them inherently sensitive to audience and
context.

While these works offer valuable insights into how PA data can
be visualized or physicalized, most of them focus on personal or do-
mestic use, relying on visualizations shown through mobile devices or
tangible artifacts placed in private environments. However, the public
presentation of PA data remains underexplored. To address this gap,
our work shifts the perspective from private settings to public contexts,
contributing a deeper understanding of how PA data can be presented
and experienced in shared environments.

A variety of terms have been used to describe the act of showing
data in public contexts, often referring to conceptually similar practices.
For example, public visualization refers to data visualization interfaces
in public settings, characterized by dynamic, casual, and opportunistic
use patterns, as well as a diverse and less analytically minded audi-
ence [40]. Prior work has shown that public visualizations can enhance
perception, foster sustained behavior change, increase social aware-
ness and discourse, and influence participation and social interactions
around locally relevant topics [40]. Similarly, Vande Moere and Hill
introduced the concept of urban visualization [51], which concerns the
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representation of urban environments through intrinsic or related data,
displayed within the physical urban setting itself. They argued that
returning urban data to citizens can create meaningful insights about
the city and enable civic action.

Most prior work on public and urban visualization has been realized
through public displays. Existing literature reviews on public displays
however have mainly focused on themes such as placemaking [52],
participation [53,54], interaction [55], deployment challenges [56],
and evaluation methods [57]. Despite the growing interest in leverag-
ing public displays to encourage healthier behaviors, relatively little
attention has been paid to the role of display content itself, particu-
larly for data types such as PA data, which carry both personal and
social significance. Our work takes a data-centered perspective on
public displays, focusing on how PA data are presented, perceived,
and interacted with in public and semi-public contexts. In addition,
beyond screen-based approaches, prior studies have explored public
physicalization [39], ambient displays [58], and interactive environ-
ments driven by people’s movement data [7]. Semi-public and public
physicalizations tend to attract more spectators than private ones, as
they are accessible to a wider variety of people. For example, Guo
et al. physicalized cumulative walking steps into mosaic art situated
in a public workplace [39].

Additionally, public wearables have been explored as a way to
transform the concept of wearable computing by making digital infor-
mation publicly visible rather than private [15]. Heller et al. presented
an interactive design space for wearable displays based on 129 cases,
although only a few of them involve PA data [59]. Wearables embedded
in everyday ambulatory contexts naturally make data visible to oth-
ers. Some research has empirically investigated how public wearable
displays influence users during exercise (e.g., running [60] or walk-
ing [61]). Colley et al. identified key factors contributing to the user
experience of public wearable displays showing personal tracker data:
the data source, the valence of the data, the presentation form factor,
visualization, and the context of use [20], providing a foundation for
analyzing the corpus.

3. Method

The goal of this paper is to understand the public presentation of
PA data. This work is guided by the following research questions. The
rationale for focusing on these research questions has already been
introduced in the Introduction section.

» What types of PA data are presented?

» How is the data presented in public contexts?

» What are the impacts of these public presentations?

» What privacy concerns arise when displaying PA data publicly?

3.1. Corpus construction

Due to the fragmented research landscape, we compiled a cor-
pus of prior studies that involved presenting PA data in public or
semi-public contexts. To ensure rigor and transparency in study se-
lection, the corpus was constructed following literature review proce-
dures [62]. The PRISMA flowcharts for article selection are provided in
the supplementary materials.

3.1.1. Search strategy

The literature search was conducted in three major databases: ACM
Digital Library, Scopus, and SpringerLink. Google Scholar was addi-
tionally used to identify relevant papers that may have been missed
by the database search. We also applied the snowball search method,
reviewing references of the retrieved papers via Google Scholar to
identify further relevant studies.

While both public presentation and PA data have been studied in-
dependently, our focus is specifically on their intersection. Considering
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them in combination allows us to systematically examine how PA data,
when made public, creates unique opportunities and challenges for
interaction that cannot be captured by reviewing either domain in
isolation. A broader scope would risk diluting the focus of this work
and making it difficult to derive actionable insights for this emerging
design space. Thus, the Boolean search string was iteratively developed
across two concept categories:

Physical activity: Many research articles use the broader term
“physical activity” without explicitly mentioning “data”. To cap-
ture a comprehensive range of relevant studies, we prioritized
search terms including “physical activity”, “fitness”, “exercise”,
and “sport”.

Public presentation: To cover technologies that display PA data
in public contexts, we included the search terms “ambient dis-

play”, “public display”, “public interface”, “public visualization”
and “public physicalization”.

Thus, the final search string was:

[“physical activity” OR “exercise” OR “sport” OR “fitness”] AND
(“ambient display” OR “public display” OR “public interface” OR
“public visualization” OR “public physicalization”)

Literature screening was conducted in two rounds to ensure cover-
age of both recent and earlier work: the first round (Nov-Dec 2024)
included studies published between 2004 and 2024, and the second
round (Aug 2025) included studies published in 2025.

3.1.2. Selection criteria and procedures

Eligible papers were then selected based on the following inclu-
sion and exclusion criteria. Any uncertainties regarding inclusion or
exclusion were resolved through discussion within the research team.
To be included, studies had to meet all of the following criteria: (1)
Published in English; (2) peer-reviewed journal articles or conference
proceedings; (3) describing a prototype or system that presents PA data
in a public or semi-public context; (4) involving evaluation with human
participants using the prototype.

To further narrow the scope of the review, studies were excluded
if they met any of the following conditions: (1) The public interface
did not involve PA data (e.g., [63]). (2) Presented physiological data
unrelated to PA, such as heart rate reflecting psychological states
(e.g., anxiety [64]) rather than elicited by bodily movement. (3) Data
representation was not in a public or semi-public context (e.g., interper-
sonal context [65], domestic context [66]). (4) No public presentation
in a shared physical space (e.g., only via website [67] or mobile
application [68]). (5) Studies did not involve evaluation with a tangible
prototype (e.g., video prototypes [7] or storyboards [6]). (6) In addi-
tion, papers (e.g., [69,70]) were excluded because more comprehensive
papers describing the same prototypes had already been included in the
corpus [38,71].

3.2. Data analysis

We conducted a combined deductive-inductive thematic analysis
of the corpus, following the six-phase approach proposed by Braun
and Clarke [72]. The predefined research questions established the
overarching deductive framework, guiding the organization of the main
analytical categories. In the initial phases, the first author (1) fa-
miliarized themselves with the samples included in the first-round
screening, (2) generated initial codes, and (3) searched for themes and
constructed preliminary thematic maps. During phase (4) reviewing
themes, related codes and themes were clustered, then cross-checked
and refined collaboratively with coauthors to resolve discrepancies and
ensure coherence. To ensure terminological accuracy and alignment
with existing research, phase (5) defining and naming themes, was
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refined through team discussions and consultation with relevant litera-
ture, with specific references reported in the corresponding subsections
of the Results. In phase (6), producing the report, the first author
drafted the analysis, which was subsequently reviewed and confirmed
by the coauthors to ensure accuracy and consistency. After the second
round of literature screening, two additional papers were identified and
categorized according to the established themes.

4. Results

29 studies published between 2006-2025 were included in our
corpus (see Table 1 for details). In study [58], two displays satisfy
our inclusion criteria but represent distinct types of presentation. For
clarity, we label them as 4a and 4b, resulting in a corpus of 30 samples
(N = 30; see Fig. 1 for the overview), which serves as the basis for all
analyses reported in the following sections.

4.1. Data input

4.1.1. Data source

The examples in our corpus represent a variety of PA types, includ-
ing walking and stair climbing (n = 14), running (n = 6), basketball (n
= 2), cycling (n = 2), play (n = 3), squatting (n = 1), and skateboarding
(n = 1). The data sources for public presentation differ in how directly
they can be linked to specific individuals. We categorized them into
three types: (1) individual data (I, n=10): personal metrics collected
from an individual person. An example is the Data Billboard [73],
a wearable display that mirrors the wearer’s health data from their
smartphone. (2) identifiable group data (IG, n=13): data collected
from multiple distinguishable individuals (e.g., [39]). (3) aggregate
group data (AG, n=6): collective data from a group presented without
associating it with specific individuals, such as in [58].

4.1.2. Data type and collection

Quantitative: This type refers to data involving measurements that
support direct mathematical comparison [17]. A total of 28 samples
involved quantitative data. A typical example was step counts, which
were used as indicators of individuals’ PA levels [4,5,20,39,50,61,74—
77]. Traces [78] also collected walking metrics such as speed and
footfall volume of co-located people passing by. The Clouds and The
History Display [58] presented the number of people who took the
stairs or the elevator in a building to nudge choices and encourage
reflection on shared behavior. Other quantitative data include physio-
logical and performance-related metrics, such as heart rate [60,79,80]1,
calories [38,50,73], running distance, duration, speed, and achieve-
ments [14,60,81], squat depth [82], basketball scores and playing
time [83,84], game scores [85] and height of swing [86].

Personal devices were frequently used to track individual activity
data, including fitness trackers (e.g., MiBand, Fitbit), mobile phones
with fitness apps (e.g., Runkeeper, Google Fit), and sensors integrated
into personal wearables or activity equipment (e.g., knee sleeves, skate-
boards, bicycles). These technologies were directly carried by users
and moved with them throughout the activity or data-tracking process.
Some samples in our corpus, by contrast, used technologies installed
near the display. For example, three samples used personal trackers
to monitor PA and placed docking stations near the public screen for
data synchronization and collection [4,74,76]. Three studies embedded
sensors in the physical environment where the activity occurred, such
as stairs [87], basketball hoops [84], and mats [58]. One sample [14]
visualized datasets from Strava’s Segment Leaderboard and supported
data input through interactive screens.

Categorical: This type refers to nominal data that distinguish
whether two or more things are similar or different [17]. Two samples
incorporated categorical data alongside other data types. For instance,
TeamAwear displayed whether players committed a foul and whether
a team was winning or losing [83]. This data was collected by game
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officials in close proximity to where the basketball game took place,
and we therefore categorized it as a fixed technology. Half-Court Show
captured whether a basket was made [84] using sensors installed on
the basketball hoop.

Qualitative: We define qualitative data as non-numerical informa-
tion that captures qualities, meanings, and experiences. In our samples,
qualitative data included textual narratives, images, and audio record-
ings. For example, MyRun [88] collected running stories, photographs,
and drawings from runners and visitors using pads and pens placed near
the display in the museum. It also supported submitting contribution
online at home. Copy Paste Skate [89] captured the audio generated
during skaters’ trick attempts.

Spatiotemporal: This type of data refers to records of an object’s
movement through space over time. Several samples collected spa-
tiotemporal trajectories, such as walking [78], skateboarding [89].
Samples ITP [71] and The Red Nose Game [85] continuously tracked
players’ positional changes to analyze movement and game dynamics.
Such data were often captured using Kinect and cameras located near
the public display. SocialBike [38] visualized the calorie consumption
of different cyclists as colored circles, spatially arranged to reflect the
riders’ actual positions in the environment.

4.2. Output presentation

4.2.1. Data representation

Based on the modes of data representation, we identified three
specific forms: on-screen visualizations, text and number, and physi-
cal objects. While the first two forms rely on digital representations,
the third involves physical embodiment of the data. The majority of
samples used only one representation approach, whereas six employed
two forms.

Text and number: In our corpus, nine samples directly presented
the PA data as number or text. For example, Half-Court Show [84]
displayed three different modes including the number of baskets scored
throughout the day, time, and short pre-programmed messages to
encourage play.

Visualization: We observed five samples presented PA data quan-
titatively through conventional charts, such as pie charts [58,73],
line charts [4,5], progress rings [5], area charts [14]. Another group
of samples transformed abstract data into metaphorical or animated
representations, such as digital fish’s growth and emotional state [74],
marathon progress [87], size change of colored circle [71,85], pixel
art [39]. Three samples directly mapped the movement path of run-
ners [90], walkers [78] and skaters [89] during activity through trajec-
tory visualizations. For example, Traces [78] projected a series of white
dots behind the walker as they walked. At a regular indoor walking
speed the dots would merge to form a solid line, whilst at faster speeds
they would appear as a line of distinct dots.

Physicalization: In our corpus, some samples went beyond digital
visualization to embody data in physical forms or artifacts, allowing
users to perceive information through physical properties. Four samples
used the glow and color of light to encode data, integrating the light
with jerseys [83], shoe accessories [61], shirts [77], knee sleeves [82].
One paper expressed personal activity data physically as the pattern of
bracelet [50]. Go and Grow [75] mapped individuals’ activity data to
the amount of water that their plant received. PlanetWalker encoded
individuals activity goal achievement into assembled tiles [39]. Copy
Paste Skate [89] offered a replay of the haptic experience felt dur-
ing a trick attempt based on the audio recording. TastyBeats created
a personalized sports drink representing their heart rate data [80].
The Swingscape mapped the height of swings to the volume of the
music [86].
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Table 1
Summary of all samples in the corpus analyzed across input and output dimensions.
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1 [Fish'n'Steps UbiComp 2006 | [74] |Walking steps 16 M
2 |TeamAwear PERVASIVE 2007 | [83] |Basketball scores, fouls, winning/losing 16
3 [The red Nose Game cscw 2008 | [85] |Collaborative game scores, players AG L
42 |The Clouds 58] Stair and elevator usage AG L
4b [The History UbiComp 2010 Stair and elevator usage AG L
5 Pediluma TEI 2011 [61] |Walking steps I S
6 |The Swingscape ACET 2012 [86] |Height of the swing AG L
7 |Half-Court Show UbiComp 2013 [84] |Basketball scores, time, basket made AG S
8 [Watch your Steps IE 2013 | [4] |Walking steps G B
9 [Copy Paste Skate TEI 2014 | [89] |Skateboard movement path and audio | L[ L
10 |Open Heart Helmet TEI 2014 79] [Heart rate I S
11 |Social Fabric Fitness CHI 2014 60] |Running heart rate, pace, duration, distance 1G S
12 |MyRun British HCI 2015 [88] |Running stories 1G L
13 |MuscleMemory PervasiveHealth 2015 | [82] |Squat depth | s
14 [TastyBeats TEI 2015 | [80] |Heart rate | B
15 [Patina Engraver CHI 2015 | [50] |Active time, calories, walking distance and steps | B
16 |Goand Grow AVI 2016 | [75] |Walking steps 1G M
17 |Gamified public display _|Mindtrek 2018 | [5] |Walking steps 16 S
18 |ThinkActive CHI 2018 [76] |Walking steps 1G S
19 |Traces CHI 2018 (78] |Walking trajectories, speed, volume of footfall AG L
20 [Actistairs + i 2018 | [87) |Distance of climbing stairs AG M
21 [ITP. Journal 2016 | [71] |Location and play time for role changing 1G L
22 |[IdleStripes PerDis 2020 | [77] |Inactivity time and walking steps | B
23 [Social bike Journal 2020 38] |Calorie consumption and location 1G S
24 |Analytical Visualization DIS 2020 81] |Running data 1G M
25 |Guided by Lights Design4Health 2020 | [92] |Walking speed | s
26 |Hat Tracker Journal 2020 | [20] [Sitting time and walking steps | B
27 [Public data Journal 2021 | [14] [Running data 1G L
28 [The Data Billboard Mensch und Computer  [2025 | [73] |Personal health data | B
29 [PlanetWalker Journal 2025 | [39] |Walking steps G M L
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Fig. 1. Overview of the 30 samples of PA data public presentation analyzed in this study. The vertical axis categorizes samples by representation type: digital
and physical forms. The horizontal axis categorizes samples according to the deployment context of the public presentation: semi-public space, public space, and

ambulatory context.

4.2.2. Presentation technology and scale

We classified the samples into three main categories based on
their display medium and technology: screen-based, projection-based
and object-based displays. Building on this classification, we further
describe the scale and size characteristics of the samples within each
category based on the typology proposed by Dumiv¢ic et al. [91]: small-
scale (< 50 cm), medium-scale (50-150 cm), and large-scale (> 150 cm).

Screens: It was the most frequently used technology for displaying
numeric, textual representations and visualization (n = 16). Among
these samples, only two studies used the small-sized LED matrix hang
on the basketball hoop [84], and integrated into runners’ shirt [60].
The other fourteen samples used high-definition screens, including
small-sized (n = 4), medium-sized (n = 7), large-sized (n = 3). Most
screen-based systems used a single vertical display for the presentation.
Coenen and Vande Moere deployed two touch-enabled LCD displays
that were positioned at a 90-degree angle to each other to allow

concurrent use without ergonomic issues or social conflict [14]. Social-
Bike [38] fixed the front display and rear display at a tilted angle to
make it easier for cyclists for viewing while riding. MyRun consisted
of 13 single touchscreens (one for each “mile” of The Run’s route)
placed along the length of a 9m-long carved table, and two large display
screens vertically at the rear of the table on the wall. The tabletop was
also designed to represent The Run’s route, with notable sites, roads
and distance markers visualized graphically.

Augmented Reality: Three samples in our corpus used the aug-
mented reality technology (e.g., projectors [71,78,89]) to virtually add
a visual layer on the physical environment. For example, ITP [71] and
Traces [78] located projectors in the ceiling to make the floor into
an architectural large display. Copy Paste Skate [89] used two daisy-
chained projectors to project the path of movement of the skateboard
during the trick onto the wall just behind the skater in life size, which
made the wall into a larger wall display.
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Physical objects: Ten samples provided feedback through physical
objects. Five small-sized physicalizations were integrated with the
wearables such as clothes [77,83], accessories [50,61] and knee
sleeves [82]. Four samples encoded the data with large installa-
tions [39,58,86,89]. Go and Grow [75] presented personal data through
a potted plant, and in their public setting multiple plants together
formed a larger collective display.

4.2.3. Presentation identifiability

The identifiability of data presentation refers to the extent to which
a public data presentation allows the recognition of an individual’s
specific contribution or performance. We observed four identifiability
levels among the samples: non-, low, medium and high identifiability.

Non-identifiability: We define non-identifiability as cases where
the data presentation can never be linked to an individual. In our cor-
pus, two samples provided delayed feedback to the collective behaviors
in a building, containing no individual cues.

Low-identifiability: Five samples were categorized as low-
identifiability. These systems visualized aggregated group data of col-
lective behaviors in a space. During real-time interaction, audience and
users could temporarily infer which person’s actions led to specific
changes in the public presentation. Once the interaction ended or
the person left the space, the visualization no longer contained any
traceable cues, making it impossible to identify individual contributors
retrospectively. For example, Half-Court Show [84] only presented ag-
gregated group-level data, in the moment of interaction it was evident
to spectators and players who had just scored.

Medium-identifiability: Ten samples were categorized as medium-
identifiability, which can be indirectly linked to individuals. In these
systems, data presentation does not explicitly link an individual to the
data, but it provides symbolic or partial cues that enable identification
through additional context. For example, wearable displays encoded
personal activity data through patterns or colors, while public displays
represented individuals using nicknames or avatars [5,75,76]. Although
these representations did not directly reveal the person, audiences
could still infer the underlying association with specific individuals
through conversation or discussion with the display wearer or the users
whose data was shown publicly.

High-identifiability: It refers to cases where the audience can
directly associate an individual with their personal activity data. In our
corpus, twelve samples fell into this category. Among them, four public
displays presented data under real names [4,14,81,88], eight wearable
displays directly showed numerical values (e.g., step counts [20] or
heart rate [79]) on wearer.

4.2.4. Displaying context

Semi-public space: Most studies placed the data presentation in
semi-public space. Seven samples were placed in the high-visibility
spots of workplaces, showing data collected from people who work
there, and shown to staff or visitors of the building [4,39,58,74,75,78].
ThinkActive showed students’ walking data in their classroom, and
could be accessed by teaching staff and instructors [76]. Gamified
public display was deployed in two locations within university, fitness
center and faculty room [5]. A sample visualization of running data
from the adjacent trail [14] was installed at a side entrance hall of a
university building, situating the display in direct connection with the
environment where the activity took place.

Public space: Seven samples involved displaying PA data in the
public space. Half-Court Show [84] was installed on a half-court bas-
ketball court in a public urban space, open to basketball players on
the court, inhabitants who actively spectated but never played, and
passersby. MyRun [88] was a set of displays in museums open to visitors
on-site, while also providing online access for remote audiences. Five
samples were deployed in more open contexts that were usually visited
by large crowds of heterogeneous groups, like the urban screen [85],
the park [92], the main entrance of shopping mall [87], festival or
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event locations [81,86]. The Red Nose Game [85] not only supported
collective play among co-located citizens but also enabled inter-city
competition.

Ambulatory context: Additionally, we categorized all wearable
displays under the ambulatory context, as they move with individuals.
Some were designed for use in specific settings, such as outdoor cycling
and running [38,79], exercising in gyms [82], basketball halls [83],
or indoor skateparks [89]. In these cases, the displays are visible to
those who share the same activity context, such as teammates, gym
instructors, basketball audience, or fellow skateboarders, as well as
passersby in the vicinity. Five other samples in this context targeted
everyday life, making the displays visible to nearby people. Their
displaying context shifted dynamically from private to semi-public or
even public, as the wearer moves across locations.

4.2.5. Interaction and temporal characteristics

We built on prior typologies of audiences (users and spectators [17])
and further distinguished two types of users in our corpus, namely
data-generating users and display-interacting users (see Fig. 2).

Data-generating users interact with the display through their bod-
ily movement, which provides input data that in turn drives the content
of the public presentation. Some of these interactions were explicit,
while others were implicit. For example, in studies such as [4,74],
users were aware that their data would influence the display and were
required to update their data at a station near the public display.
By contrast, in studies such as [58,87], passersby interacted with the
display unconsciously, as their incidental movements triggered visual
changes without deliberate input.

Display-interacting users engage directly with the public interface
through touch-based actions. For instance, one sample [14] enabled
rich touch interactions, such as tapping a text field to enter queries,
tapping segments of a stacked area chart, or dragging a slider to
perform actions including querying, selection, configuration, and data
filtering. Visitors in the sample [88] scrolled through on-screen buttons
to rotate the content displayed. However, this type of interaction only
appeared in three public display samples [14,81,88].

Spectators do not directly interact with the presentation but may
receive information when they look at it. In some wearable display
samples, due to the placement of the display (e.g., on a helmet [79],
hat [20], or back [60]), the wearer could not perceive the updates
directly and instead relied on audience’s verbal sharing of the displayed
information.

In our analysis of the corpus, we observed that the temporal char-
acteristics of interaction can be described along two dimensions. We
distinguish feedback timing between real-time feedback, where up-
dates occur immediately, and delayed feedback, where updates are
provided after a certain time interval. The majority of samples (n
= 20) in our corpus provide real-time feedback without noticeable
delay. For example, Open Heart Helmet provided instant updates of
the rider’s heart rate during cycling [79]. Three real-time samples
responded instantly to user actions but maintained feedback visible for
a short time before it faded out [61,78,89]. For instance, Pijnappel
et al. [89] projected skateboard movements onto a wall, with each
new trace overlaying the previous ones, which disappeared after three
attempts. Nine systems provided delayed feedback, with delays ranging
from 15 min to a full day. In some samples [4,5,74,76], the delay was
due to the data synchronization process, where users needed to place
their tracker on the base station near the public display for the data
collection. Three physicalization-based samples also provided delayed
feedback [39,50,75].

The other dimension is display persistence. Persistent displays
(n = 22) remained continuously visible and presented information
throughout the day. Examples are wearable displays embedded in
accessories [20] or clothing [77], which were worn for most of the day,
and public displays (e.g., [14]) that were installed in a fixed location
for long-term visibility. There were only seven episodic displays in
our corpus providing real-time feedback that immediately responded
to users’ activity during specific sports or activities.
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Fig. 2. Audience types and their interactions with PA data public presentations.
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Fig. 3. Overview of the evaluation duration for each sample in our corpus.

4.3. The effects of PA data public presentation

Out of the 30 samples, 26 were evaluated through in-the-wild or
field studies, where the prototypes were installed or worn in real-
world daily environments, allowing participants to engage with them
in natural contexts. The evaluation periods ranged from 30 mins to
three months, with most deployments conducted for 2-8 weeks. Among
them, three samples were evaluated multiple times over several days
during different large-scale events. Only four samples were tested in
lab-based environments, where real-world use was simulated under
controlled settings. These studies were generally shorter in duration
(as shown in Fig. 3). Regarding evaluation methods, 20 samples em-
ployed a mixed-methods approach, combining qualitative techniques
(interviews and observations) with quantitative measures (surveys and
logged data). The remaining 10 samples relied solely on qualitative
methods. Four levels of impact were synthesized through thematic anal-
ysis: behavioral, cognitive, affective, and social interaction. The table
of evaluation method across samples is provided in the supplementary
material.

Behavioral level: Eighteen studies indicated that PA data public
presentations had a motivating effect on PA, such as encouraging
users or players to exert themselves during the activity or to reach
their daily exercise goals. The motivating effects of PA data public
presentations arose from multiple sources. First, when PA data were
visible to others, individuals felt a sense of accountability and social
pressure to maintain or improve their performance [5]. Publicly visible
data also enables people to compare their representation outcomes with
those of others, which motivated them to perform better [89]. Interest-
ingly, two studies’ qualitative data did not reveal any direct influence
on PA, whereas their quantitative data showed that people’s PA was
unconsciously promoted [58,61]. Another motivating effect could come

from the way the data was represented. For example, studies [74,75]
encoded users’ data with virtual fish and living plants using metaphors
to engage users. Both of them had individual and public conditions, but
no apparent differences were found in the behavior change achieved
between the two experimental conditions. And studies representing PA
data in abstract patterns found that participants were motivated by the
aesthetics of data representations [39,50].

Besides impacting PA, three studies showed how the public pre-
sentation impacted other behaviors. For example, Cercos et al. [4]
observed more motivation in joining and sustained usage of the de-
vice when the display started working. MyRun motivated a variety
of individual and groups of visitors to contribute their stories [88].
Traces [78] showing the presence of others in the building, supported
short moments of stress relief, entrainment.

Cognitive level: At the cognitive level, public presentations of PA
data have been reported to influence participants’ awareness, reflec-
tion, attitudes and understanding toward PA. Studies found that the
public presentation could increase the awareness of individual or team
performance and behavior [58,60]. Studies indicated that seeing others’
experience also encouraged audiences to reflect upon their related
personal experiences [88]. It could also trigger changes in attitudes
toward increasing PA [39].

Affective level: Public presentation of PA data evokes emotional
responses that influence participation and engagement. Studies found
that they can stimulate curiosity, as participants are drawn to explore
and interpret the displayed information. Transparency of scores fos-
tered sense of a accomplishment, built confidence and team morale [83,
84]. SFF which showed group running data, created group cohesiveness
and motivated the group to stay together [60]. Some studies reported
sympathetic responses, where participants expressed understanding or
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empathy toward others’ activity levels or challenges, which can con-
tribute to a sense of social connection and support. Studies found that
observing someone’s data helped people better relate to others and be
more sympathetic [20,79].

Social interaction level: Most studies found that the public pre-
sentation of PA data could stimulate co-located social discussions. The
display not only offered users an excuse to start conversations with
others, but also enabled discussions between users and spectators. For
example, the display not only prompted users to compare patterns but,
due to the abstract nature of the imagery, also encouraged those who
understood its meaning to explain it to those who did not. Moreover,
the public presentation could foster supportive interaction on perfor-
mance between users, or between users and spectators, serving as a
basis for guidance, encouragement, or information sharing [60,82].
The system SFF stimulated encouraging reactions or comments from
racers and race volunteers, such as reading out the wearers’ heart rate.
This interaction motivated the wearer. Meanwhile, the information
displayed by the wearer provided useful feedback as a “pacer” to other
racers.

Two studies also found that PA data public presentation connected
people across time in the space, increasing social awareness of the
presence of others [78,84]. One example is Traces, whose amount, order
and intensity were easily coupled with others’ walking trajectories, and
triggered speculations about the behaviors and activities of different
inhabitants passing through the lobby at different moments of the day.

4.4. Privacy concerns of displaying PA data publicly

Across the studies in our corpus, 17 papers reported findings related
to privacy and ethical concerns during the evaluation of the public
presentations. The reported findings ranged from studies in which
participants clearly voiced privacy concerns to others where privacy
was not perceived as an issue. In six studies, participants reported no
concerns about privacy [4,39,79,82], or the majority did not worry
about the privacy issue [38,60]. The participants believed that the
displayed data was considered non-sensitive and did not reveal much
personal information [38,39].

The publicness of activity data often created social pressure to per-
form [60,75], and led to embarrassment or discomfort when individuals
feared being talked about or compared to others, particularly in cases
of low performance [5,38]. Users tended to prefer sharing positive
outcomes only, selectively avoiding the disclosure of less favorable
information [20]. Public disclosure also resulted in social pressure,
guilt, and embarrassment when participants did not achieve their goals
or were physically inactive [75]. In some cases, wearable displays,
whether presenting data directly or through abstract forms, made
wearers so socially uncomfortable that they reported wanting to hide or
even remove the device [20,61,73]. Participants also described social
barriers to initiating or joining games in public spaces [14].

The type of data being shared also influenced privacy concerns,
as its perceived sensitivity varied across contexts. For example, while
heart rate was regarded as relatively nonsensitive in some samples [79],
in other cases it was perceived as private and caused embarrassment
or discomfort when displayed publicly [60,73,83]. Some users ex-
pressed discomfort with the public correlation of personal attributes
such as weight and gender with performance, noting that it could
lead to embarrassment or feelings of insecurity if recognized by on-
lookers [14]. Similarly, in MyRun, although personally identifiable
information was never explicitly requested, some participants raised
concerns about being unintentionally identified through the personal
stories they shared, revealing how even anonymized contributions
could inadvertently compromise privacy [88].
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The 30 samples were analyzed along eight dimensions: data source,
data type, data collection, representation, presentation medium, display
context, identifiability, and interaction. Building on the insights derived
from this analysis, we outline a set of design considerations (DC) for
future systems.

DC 1. Choosing data source: trade-off between privacy and ac-
countability: In the model of wearable displays of wellness data [20],
the notion of data source typically refers to what kinds of data are
presented, such as step counts or heart rate, since the display is inher-
ently tied to the wearer. In the broader context of public presentations,
however, whose data are shown becomes a critical consideration, as
it shapes how data-generating users experience visibility. We therefore
define data source more specifically in terms of attribution, whether
the data is collected from a single individual, an identifiable group, or
an aggregated group.

Publicly presenting individual or identifiable group data can high-
light accountability of data-generating users [5,61]. Drawing on Goff-
man’s notion of interaction as performance [93], both individual and
identifiable group data sources invite forms of self-presentation. When
individual metrics are displayed, each user’s activity becomes part of a
personal performance in front of others. Identifiable group data creates
a collective stage in which individuals remain distinguishable, prompt-
ing them to perform within the group context, whether to demonstrate
contribution, or avoid underperformance. Aggregate group data shifts
the performance away from individuals altogether, staging a backdrop
that emphasizes collective norms and community trends, thereby reduc-
ing privacy risks but potentially losing personal relevance. The choice
of data source thus entails a fundamental trade-off between personal
accountability and privacy, requiring careful consideration of whose
data is made visible in public contexts.

DC 2. Expanding beyond performance-centric metrics: Our cor-
pus shows that public PA data presentations predominantly rely on
quantitative performance measures such as step counts or speed. While
easy to capture and compare, these metrics frame activity mainly as
performance, often fostering competition and pressure. By contrast, cat-
egorical, qualitative, and trajectory-based data remain underexplored
but offer opportunities to broaden engagement. For example, activity
type, self-reported effort or affect, and walking routes might spark
meaningful conversations less tied to performance hierarchies. Contex-
tual information such as routes or terrain has been shown to evoke
personal memories and a sense of place, enriching social reflection [21,
94]. Designers are therefore encouraged to incorporate contextual and
experiential dimensions alongside performance measures to support
more diverse and meaningful engagement.

DC 3. Data collection for inclusive participation: Our corpus
showed multiple approaches for collecting PA data in public contexts.
Personal devices allow for highly individualized and detailed track-
ing, but they often restrict participation to those who already own
compatible technologies, raising concerns about equity and inclusivity.
Fixed sensors, by contrast, can reduce barriers to entry and ensure
accessibility for all by requiring no prior investment from the user, such
as purchasing fitness trackers or installing applications [95]. Beyond
these, external datasets such as population-level PA statistics could
serve as input data for public presentations, stimulating discussion
and raising collective awareness of health issues. Additionally, recent
work on input visualization [96] further points to promising directions
in which data collection itself becomes part of the display, enabling
people to contribute data directly. Such approaches have already been
shown to foster reflection in domestic environments [97], and future
public systems could complement automated sensing with manual self-
reporting, creating hybrid methods that combine objective tracking
with personal input.

DC 4. Navigating abstraction and framing in data representa-
tion: PA data have been represented publicly in diverse ways, ranging
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from direct numerical outputs to visualization and physicalization.
These forms differ not only in format but also in how they encode
meaning and shape audience interpretation. Numbers and charts pro-
vide clarity and comparability but can feel overly exposing in public
contexts [73], whereas abstract forms such as dynamic patterns or
metaphors often spark curiosity and discussion [74,78], though they
can also pose difficulties for interpretation.

Moreover, how data are framed through representations is equally
important to consider in public presentation. Positive framing em-
phasizes achievements and presents feedback in an encouraging way,
whereas negative framing highlights unachieved goals and associated
losses [19]. Yet positive reinforcement does not always guarantee
motivation [61], while negative reinforcement may provoke negative
emotions [74] or even unintended interpretations [39]. Rather than
following fixed rules, the data representations need to be tuned to the
goals of the system and the preferences of the target audience.

DC 5. Digital vs. physical forms of public and wearable dis-
plays: Digital representations remain the dominant mode of presenting
PA data in public contexts, most commonly through screens or aug-
mented reality overlays. In contrast, physicalizations are less frequent
but offer novel experiential qualities by encoding data through multiple
senses. Most studies in our corpus employed only a single represen-
tational medium. Notably, two papers directly compared digital and
physical representations, showing that physical displays attracted more
attention and stimulated greater curiosity and discussion among audi-
ences [39,58]. This echoes prior findings in public display research that
digital screens are often subject to display blindness [98], whereas the
tangibility of physical forms affords more engaging interactions [99].

However, this pattern does not necessarily extend to wearable dis-
plays. In our corpus, samples that integrated screens into clothing [20,
73] tended to provoke stronger feelings of social embarrassment com-
pared to more physicalized wearable forms [77]. This discrepancy may
be explained by the placement of the display and the degree to which
digital screens are aesthetically integrated into apparel. This highlights
a persistent tension between forms and social acceptability and suggests
the form of wearable public display should be designed to avoid social
discomfort.

DC 6. Identifiability as a lever for shaping social dynamics:
Our corpus suggests that identifiability is not a fixed attribute but a
lever that designers can adjust to influence how people engage so-
cially with public PA data. Low identifiability reduces privacy concerns
and encourages broad participation, medium identifiability allows for
recognition and social dialogue, while high identifiability enhances
accountability but provokes embarrassment or unwanted comparison.
Treating identifiability as a design lever foregrounds its role in shaping
the balance between privacy, accountability, and social interaction in
public contexts. Moreover, the level of public disclosure introduced by
identifiability may further shape users’ comfort and long-term adoption
of public PA data presentation systems.

DC 7. Design active participation pathways between personal
data and public presentation: Across the reviewed systems, different
configurations were used to connect personal data with public pre-
sentations. In many systems, data collection and public display were
tightly coupled, where data from personal devices or fixed sensors was
automatically synchronized and directly presented on public displays.
In contrast, several systems required users to manually synchronize or
actively transfer their data to the public display. For example, both
Fish’'n’Steps [74] and ThinkActive [76] required users to upload their
step data by physically placing activity trackers on a public kiosk or
base station near the display.

Rather than treating synchronization as a passive and invisible
background process, these systems deliberately designed data transfer
as an explicit and situated interaction. Such mechanisms may create
additional opportunities for reflection, awareness of contribution, and
engagement with the public display by requiring users to physically ap-
proach and actively interact with the public presentation. At the same
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time, repeatedly requiring users to manually upload or transfer data
may become burdensome over time and potentially affect long-term
adoption and sustained participation.

This suggests that the way personal data becomes publicly visible
is not merely a technical process, but also a form of interaction de-
sign. Synchronization configurations influence not only the technical
architecture of public PA data presentation systems, but also people’s
experience, perceived agency, and willingness to participate. There-
fore, future systems should carefully consider how personal data are
connected, synchronized, and exposed within public contexts. Design-
ing transparent and controllable data-sharing mechanisms may help
balance seamless participation, meaningful engagement, users’ comfort
with public exposure, and long-term adoption in everyday settings.
Moreover, rather than treating data collection and presentation as sepa-
rate processes, future systems may further explore approaches inspired
by constructive visualization [100], where the act of contributing or
synchronizing data itself becomes part of the public representation and
interaction experience.

DC 8. Context shapes privacy and social experience: We found
that the same data type and representational form can evoke very
different reactions depending on context. For example, heart rate dis-
played numerically during outdoor exercise was perceived as non-
sensitive [79], whereas the same information shown on daily wearable
displays was interpreted as sensitive [20,73]. Similarly, social interac-
tion dynamics are also shaped by the setting: in semi-public contexts
where people share familiarity, participants are more willing to engage
in spontaneous conversations, while in fully public environments with
strangers, individuals often hesitate to initiate interaction [85,86].
These findings underscore that context actively shapes both privacy
concerns and social experiences, and must be considered a key factor
in designing PA data presentations [20].

DC 9. Interactivity shapes the interpretation of data represen-
tations: We found that how people interpret data representations also
is shaped by the interaction and timing. In time-constrained situations,
such as basketball competitions that demand quick reactions [83], or
in transient settings like staircases in shopping malls where people
pass by only briefly [87], data needs to be presented in a direct
and immediately understandable way. When representations are too
abstract, audiences struggle to grasp their meaning and are unlikely
to engage.

By contrast, in frequently visited environments such as
workplaces [78], abstract forms can still be interpretable. Although
initially unclear, repeated encounters and opportunities for interaction
and peer explanation enable audiences to gradually build a shared
understanding. This suggests that interaction design should be sen-
sitive to exposure time and interaction frequency: short encounters
call for immediacy and clarity, while long-term contexts can leverage
abstraction to support deeper reflection and collective interpretation.

6. Discussion

This paper aims to address the overarching question of what PA
data are presented in public contexts and how they are presented,
what impacts these presentations have, and what privacy concerns
they introduce. While personal informatics has traditionally empha-
sized private self-monitoring or online data sharing, our work shifts
attention to the co-located, real-world public presentation of PA data, a
perspective that remains fragmented across HCI subfields. By systemat-
ically analyzing 30 evaluated systems, we provide the first consolidated
overview of public PA data presentations. Beyond this descriptive
synthesis, we propose nine design considerations across the dimensions
of data source, data type, data collection, representation, presentation
medium, display context, identifiability, and interactivity. These factors
are not independent but closely interrelated, shaping how PA data are
experienced in public contexts. Colley et al. [20] proposed a model for
wearable public displays of wellness tracker data and identified factors
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contributing to users’ experience. Our work echoes their findings while
extending them to broader contexts of public data presentation beyond
wearables. In doing so, we also identified additional factors that play a
crucial role in shaping how PA data are displayed and experienced.

Moreover, we analyzed the evaluation results of these samples, from
which we identified the impacts of public PA data presentation across
behavioral, affective, cognitive and social levels. We also surfaced the
privacy concerns that emerge in different contexts. This contributes
a more comprehensive understanding of the consequences of making
activity data public, highlighting not only the opportunities for health
intervention and social engagement but also the ethical challenges that
need to be addressed. Building on these insights, we outline a research
agenda for future work on public PA data presentation.

6.1. Future research agendas

6.1.1. Agenda 1. Toward collective health promotion through PA data
public presentation

Physical inactivity has become a global public health problem [1]
and a grand challenge in HCI [24,25]. Increased PA has been linked
not only to behavioral and social correlates but also to physical and
social environmental correlates [101]. Beyond traditional approaches
that focus on physical infrastructure (e.g., urban planning, supportive
facilities), data displays that add an informational layer to public
environments could motivate activity and connect inactive individuals
with active ones. Previous HCI research has explored how interactive
technologies embedded in urban environments can nudge people to-
ward more active behaviors [102]. Our work extends this perspective
by shifting the lens from human-technology interaction to human-data
interaction, illustrating how the public presentation of PA data, when
integrated into shared environments, can motivate, support, and in-
crease awareness of PA. We argue that the PA data public presentation
could complement personal informatics and provide a novel pathway
for collective health promotion. Potential directions for future research
include:

+ Scalability and sustainability: How can public data interventions
be designed to support scalable and sustained participation over
time?

+ Balancing motivation and pressure: How can interventions stim-
ulate healthy competition or collective pride without fostering
negative social pressure?

» Reconciling diverse needs in public contexts: How can systems
balance the differing expectations and sensitivities of multiple
groups (e.g., active vs. inactive individuals) when sharing data
in shared environments?

6.1.2. Agenda 2. From digital to physical and hybrid interfaces in future
environments.

Our analysis shows that PA data public presentations are increas-
ingly moving beyond screens into physical objects, architectural struc-
tures, and augmented environments. This reflects a broader shift in
HCI from isolated human-technology interaction to human-data in-
teraction [103] and human-environment interaction [24,25]. Recent
developments in display technologies (e.g. [104,105]) further support
this trend. Moreover, hybrid approaches [106] point toward environ-
ments where interactions with public presentations unfold along a
continuum between physical and digital visualization. This trend raises
important questions for the design of future interfaces, where PA data
are not just shown on a screen but become embedded into the very
fabric of shared environments. Potential directions for future research
include:

+ Experience of hybridity: How do people interpret and engage with
PA data differently when it is encountered in digital, physical, or
hybrid forms? Does hybridity enhance curiosity and reflection, or
risk confusion and overload?
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» Aesthetic dimensions: How might PA data displays be incorpo-
rated into public art or media architecture to foster collective
awareness and engagement, making health data part of the lived
urban experience?

Complementarity across settings: How should online and offline
displays complement one another, for instance, with detailed
analysis available on personal devices and ambient awareness
supported in shared spaces?

6.1.3. Agenda 3. Low-granularity PA data as a catalyst for social interac-
tion

Our results highlight that the public presentation of PA data can
catalyze spontaneous co-located social interaction. However, the degree
of detail and identifiability in data presentation shapes the audience’s
experience, especially those of data-generating users. High-granularity
data and high-identifiable representation pose risks of embarrassment
and unwanted exposure. In contrast, low-granularity data [76] or low-
level behavioral information [78], such as aggregated walking trajecto-
ries, reduces privacy concerns while conveying higher-level meaning,
sparking curiosity and dialogue. Ambiguity [107], rather than being
a limitation, can become a deliberate design resource for social en-
gagement in public settings. Potential directions for future research
include:

+ Balancing comfort and connection: How can systems reduce dis-
comfort from data exposure while still enabling spontaneous
encounters that make PA more visible, valued, and socially re-
inforced?

» Ambiguity as a resource: In what ways can abstraction and ambi-
guity be deliberately designed to spark dialogue, reflection, and
shared meaning-making in public spaces?

+ Adaptive identifiability: How can systems allow users or groups to
dynamically adjust the visibility of their data according to context
(e.g., more open among peers, more abstract in public)?

6.2. Limitations of this review

This work has several limitations. First, our search strategy pri-
marily focused on keywords related to public contexts (e.g., public
display, public visualization, public physicalization). As a result, studies
situated in personal or social contexts that also touched upon public
aspects may not have been captured, potentially limiting the scope of
our corpus. Second, in order to systematically understand the impacts
of public presentation, we restricted our inclusion criteria to peer-
reviewed, English-language studies that involved empirical evaluation.
Consequently, design concept papers, practice-based cases that were
not formally published, and relevant non-English studies were ex-
cluded. However, these works might provide fruitful inspiration and
broaden the design space of PA data public presentation. Last, this re-
view focused specifically on PA data. Other types of health-related data,
such as diet, mood, or stress, were beyond our scope. Yet these data
types play an important role in health interventions and could offer
complementary insights into the design of public data presentations
for promoting public health and well-being. Future work could there-
fore extend this review by incorporating non-empirical design explo-
rations, broadening to other health-related data types, and considering
cross-contextual perspectives beyond explicitly public settings.

7. Conclusion

This work provides the first comprehensive overview of public
presentations of PA data, synthesizing insights from 30 representative
samples. Our analysis mapped the design space across eight dimensions:
data source, data type, data collection, representation, presentation
medium, display context, identifiability, interaction. And we identified
the four levels of impact that public PA data presentations can have
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on behavioral, cognitive, affective, and social outcomes. We also artic-
ulated the privacy concerns raised by making PA data visible in public
contexts.

Building on this synthesis, we propose a set of design considerations
and outline future research agendas that highlight the potential of
public PA data for collective health promotion, the emergence of hybrid
interfaces in future environments, and the role of low-granularity PA
data as a catalyst for social interaction. In conclusion, the public
presentation of PA data is not merely a technical or design challenge
but a social practice that connects people, places, and activities. We
hope this work provides inspiration for researchers, designers, health
practitioners, and urban planners to re-imagine how PA data public pre-
sentations can foster collective health, social connection, and engaging
experiences in shared spaces.
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