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Fig. 1. Screen of the data-story with examples of the communication features used: A) Contextualization, storytelling, and decentering
the human in the narrative through the more-than-human protagonist; B) Contextualization of the data by comparing to more
familiar metrics; C) Personalization of the data-visualization by allowing the user to input personal metrics. On the right are two
photos of the prototype implementation in the Creative Hub.

This research investigates the potential of emerging communication strategies to enhance engagement with climate change data
through HCI, by recognizing the critical challenge of effectively communicating complex hyperobejcts. We designed "Finding Arcadia”,
an interactive artefact centred on ocean climate data, to explore how data humanism, storytelling, decentering the human in the
narrative, and positive framing influence user engagement and perception of the information. Findings from a study in-the-wild (N=42)
and a post-experience survey conducted six months later (N=19) foregrounds strategies to foster deeper engagement and connection
with the information but also tensions in engaging with such a complex topic. We contribute to climate change communication and
HCI research with the design decisions, study outcomes, and reflections on ways in which communication strategies can promote

understanding and connection with a hyperobject.
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1 INTRODUCTION

The growing urgency to tackle climate change is compounded by its complexity and broad implications. Hence, it is
referred to as dyperobject a complex and pervasive phenomenon that exists on a scale beyond our usual human
perception and comprehensio®(]. This scale makes e ective engagement strategies both intricate and essehfigl [
Although there is an overwhelming consensus that climate change is a human-induced phenom@gpi ¢an be

di cult to connect its abstract, global signi cance to individual experiences, leading people to not talk about the issue
[€]. This is particularly detrimental, as "one of the most important actions people can take to address global warming is
to talk about it", according to climate scientist Hayho8] [ Conversations build understanding and change beliefs and
attitudes.

Emerging research underscores the role of the HCI community in championing climate change discourse, emphasizing
hope, meaning, and actior6p, 6. Yet, a gap persists in how we communicate environmental narratives to audiences
[39. The challenge of converting intricate climate data into understandable, actionable, and emotionally resonant
concepts remains41]. Studies o er varied perspectives on the e cacy of negative versus positive emotional framing
[29 and the challenges of translating complex climate data into understandable concepts that are relevant to people's
lives [23 33. Recent studies have demonstrated that fear is ine ective in motivatiBg [ while hope [19 27 and
action [32 38 51] can be catalysts for engagement. Such a complex communication challenge, allied with the urgency
of engagement, demands further research and proposals of novel approaches. As a eld, HCI can leverage technology
to engage, educate, adapt, and immerse people in complex phenomena requiring collective action [79].

Design and HCI research often focus on a limited range of topics and strategies when discussing climate change
[40. The clarion call from both scholars and international institutiong¢ 87 is clear: we need diverse, relatable, and
empowering narratives that resonate with speci ¢ audiencds;[35 101, including more-than-human 1, 44 and
cohabitation [75, 95].

In response to this imperative, we explore how to e ectively communicate hyperobjects related to crises, such
as climate change, through HCI. To address this high-level enquiry, we explored di erent communication strategies
informed by implications in previous researcl8, 4(0 and current climate change engagement guidelings, R4, 87

data humanism, storytelling, decentering the human in the narrative, and positive framing through a case-study
focused on climate change communication. This artefagétinding ArcadigFA) , inspired by a study on the role of
whales in carbon sequestration [20], serves as our experimental canvas.

We performed an exploratory study where we created two versions of the artefact a Base version (vB) and an
Enhanced version (VE) - exploring the communication strategies chosen to probe what users are most connected with
and how to make hyperobject-related data feel more actionable and human-scaled. We describe the design decisions
behind the two versions of FA, and detail our user study in the wild (N=42) and probing six months later (N=19),
describing its ndings and discussing emerging issues and implications for future work.

Our study foregrounds that audiences value the novelty of the experience and the unfamiliarity of information.
Personalization, contextualization, and storytelling, mainly using metaphors and analogies, are crucial for making
data relatable. The experience inspired debate and successfully led to conversations. While users nd suggestions
for actionable communication highly bene cial, they desire more diverse interactivity and closer connections to the
information. Storytelling techniques, like foregrounding character development and live interactions, can deepen user
engagement and empathy. Still, character consistency and live interactions must be carefully planned.



106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156

Towards Relatable Climate Change Data DIS '24, July 1 5, 2024, IT University of Copenhagen, Denmark

This year's DIS asks "why design?" to "prompt re ection on the role and power that design has" and "where it
can be used to engage with contemporary troubles0]. We do so by experimenting with interaction strategies to
address gaps in climate change communication and the importance of HCI and graphic design in these exchanges. The
insights derived from our study can illuminate designers' path in hyperobject communication such as climate change,
advocating for designs that foster meaningful interactions and elevate the discourse within the HCI community.

2 BACKGROUND AND RELATED WORK

This research builds on prior work in sustainable HCI (SHCI) and data visualisation. In the following, we summarise
i) the recent debate around SHCI and its shift towards a focus on climate change, ii) Interactive data visualisation
approaches in HCI, with a focus on climate change-related visualisations, and iii) Data humanism's application within
the HCI eld. Our work builds on these recent data visualisation approaches and continues their exploration through
the creation of a data-story that combines data humanism and other communication strategies that strive to enhance
data interpretation.

2.1 Sustainable human-computer interaction (SHCI) and the shi towards Climate Change

Sustainability should be one of the core focuses of HCI| [ With this premise in mind, the eld of Sustainable HCI
(SHCI) has been committed to minimizing the environmental impacts of computing technologies and in uencing
sustainable behaviourdlD, 114. The possibilities and responsibilities of the HCI community related to sustainability
have been debated for yeargq. Discussions looked at the future implications of integrating sustainable principles
into current designs 11], as well as the potential of moulding possible futures connected with the broader societal
impact and relevance of interaction desigf7. The considerable focus on persuasion and its limiting factors have
been questioned (e.gL{]), as well as the focus on individual behaviour (e.g1]) or on incremental instead of systemic
change (e.g.34)). Questions surrounding the unsustainability of digital technologies, in particular data-driven ones
[70, have led researchers to call for more meaningful digital experiencesd. Each practice-based SHCI project
should clearly de ne or design speci ¢ sustainability objectives and measuremeds fnd be transparent about its
strategies and materials [111].

The Anthropocene presents both obstacles and possibilities, necessitating innovative viewdiriefign practi-
tioners are now compelled to extend their focus beyond products, incorporating services, networks, and experiences
which address intricate socio-technical systemis][ Such systems prompt a departure from conventional design
methodologies that primarily concentrate on "the human" towards inclusive approaches encompassing a variety of
perspectives. Scholars have argued for the transition from a merely user-centered design to posthumanistic views that
decenters the human in the design proced§[ These take a more comprehensive, diverse approach that includes the
relations between human and nonhuman acto#l], multispecies perspectives through nonanthropocentric approaches,
for example by being inspired by natural processes such as decomposg@igndr through multispecies participatory
practices g that work towards cohabitation §5. Also, Keyp§ asks HCI researchers to embrace the complexities and
uncertainties of posthumanistic work and to challenge human exceptionalism through true design innovation that
considers these tensions.

These proposals expand the notion of participation to designing with the more-than-humrdivic and participa-
tory design approachep, 29 can link to broader societal issues such as politi2§][ resistance, and diverse modes of
civic engagement3d(. The need to empower and support civic and collective action demands the design of interactive

systems with a strong social componer&{. Transition Design [L03 emerged as one approach that directly considers
3
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the complexity of the many wicked problems we face as a global society. It promotes a design-led transition towards
more sustainable futures that is more place-based, participatory and connected to the natural envirortodnQther
approaches, such as design futuringf] and speculative desigrd[7], challenge designers to consider the future of their
designs and explore complex problems.

Considering these complex challenges, Knowles and colleadgi#sdll for the HClI community to orient around
climate change rather than the more expansive and multidimensional concept of "sustainability”. This reasoning
originates from Klein's argument that climate change o ers a critical unifying narrative that keeps us focused on
pressing existential issue$]]. Fifteen years after the emergence of SHCI, Bremer etld].iflenti ed a shift from a
focus on individual behaviour change towards the design with and for communities (context-oriented) and the increased
use of speculation and re ection instead of prescription. This leads to di culty in measuring impact and questioning if
opening design spaces isn't passing the responsibility of application and evaluation to future researchers.

Diverse discussions have emerged regarding the strategies of SHCI, especially when it comes to addressing climate
change. A need for meaning, ful liment and hope in times of existential crisis asks designers to questianand
howthey design as not to add to a passive and limited digital landsc#&gk The relationship between humans and
nature has been a topic of extensive debate. For instance, Liu eéd@lpfopose an alternative framing to the dominant
SHCI models of correction of human behaviour or control of resource consumption inspired by permaculture's
philosophy of workingwith nature, emphasising human cooperation instead of control. Or Vella etldl][explore a
deepening of human-nature relations through care and curiosity. One of the latest discussions around the future of
HCI and climate change took place at CHI'ZB] with a focus on data communication and public engagement. This
highlights the open-ended nature of HCI's role within climate change-related interventions, and the growing role of
the eld in building awareness, inclusion and connection with this complex topic. It also points to a need for further
exploration in this area of work. Therefore, we set out to test communication strategies that assisted in decentering the
human in the narrative.

SHCI research can take a toll on those attempting to make an impact through their work. The authors of this paper
have also realised that we can't do it all, but we can do somethintd[ Bendor [B] argued for hope and designerly
action for sustainability, saying that "designers are also capable of promoting innovative ways of seeing and being
that may evoke agency". Climate leader Ayana Elizabeth JohnS@ngroposes that each person focuses on their
skills and what brings them joy in climate action. We focused on our particular expertise, in the case of the rst
author: communication design, and worked towards making a positive contribution through HCI research for better
engagement with climate change data.

2.2 Interactive Data Visualisation for Climate Change engagement

Innovative forms of visualising data and storytelling through digital media can in uence the public's understanding of
climate change topicsqJ. One of the proposals by Manko et al.7[g for research in Sustainability through Design
was making abstract environmental data concrete for everyday life . When looking speci cally at climate change,
recent studies analyzing a decade's worth of HCI and design research suggest that a majority of interaction projects
transmit an impartial message without any explicit call to actioBJ 4(. The research suggests an opportunity for
selecting lesser-known subjects, integrating inclusive viewpoints and actionable suggestions, adapting the message to
the audience and taking the experience to "where the user is".

Considering these implications and recent climate change communication guidelines that call for a focus on stories,

communities, day-to-day experiences and link to actidi,[24, 87, we focus on HCI research that explores strategies
4



210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

Towards Relatable Climate Change Data DIS '24, July 1 5, 2024, IT University of Copenhagen, Denmark

outside the majority's neutral framing and lack of suggestions for action, demonstrating the eld's recent explorations
within these approache®RisingEMOTIONS] utilized emotions and community connection to communicate the dangers
associated with rising sea levels. The community was engaged in critical discussions through public interventions that
guided them towards future action by connecting to local grougg][ Similarly, Smart Citize§84] connects communities

to local services with positive results, highlighting sustainability issues, and fostering citizen participation via engaging
location-based experiences. Other projects use data physicalisations of environmental data to elicit collective sense-
making and carbon literacy [67] or link to citizens' subjective experiences to foster community building and activism
[2g. These two projects highlight the importance of alternative ways of representing invisible environmental data
and the importance of collective critical engagement in these complex dialodtestbiq 99 deployed in home
settings, uses a data sculpture to promote environmental awareness relating to user behaviour, and o er actionable
facts, raising awareness and facilitating re ectioBaving Aid[9g underscores the importance of data framing in
supporting energy conservation decisions. Adding a personal tolbre Weather Tomorrot0g uses a personalized

data video story narrated as a weather forecast to encourage families to explore weather data collectively. The study
establishes a link between data and memories to boost engagement. The importance of relating to personal contexts and
experiences in data exploration is also analysed by4. To create awareness about drought and wild re§( created

a data visualisation depicting the past, present and future of wild res, highlighting the positive e ects of multimodal
interaction.

As these examples show, HCI research on visualizing climate change data is diverse, the concern generally being
enhancing engagement and understanding of the information. Furthering these approaches within climate change
engagement is crucial. Good practices used in UX, graphic design and psychology can inform the development of more
e ective visualisations related to climate change data, as these still need to be made more inclusive to non-expert
audiences103. Considering climate data's complexity and often global and abstract nature, communication strategies
such as narrative and connection to user experiences should be further explored for better data engagement. According
to Soden 96, we need to carefully consider our choices about what we include or exclude from our environmental
data sets and how we use them. They dictate how we abstract the environment and our relationship with it, leading to
possibilities of things to be otherwise .

2.3 Data Humanism in HCI Research

The optimal method for illustrating complex data to non-expert audiences is still a point of contenti@h For the
past thirty years, preeminent authors in data visualisation have heavily emphasized design e cacy and straightforward
communication, in what can be called a "neutrality” concefifif]. Tufte argues for a clutter-free approach that
primarily showcases the raw data [105], in line with other proposals that underscore the importance of precision and
comprehensibility for swift communication42, cautioning against the manipulative misuse of data visualisatiad] |
McCandless has proposed a storytelling approach that consists of four key elements: data (information), concept
(story), function (goal), and metaphor (visual forn?)q. Storytelling has become increasingly pivotal in data visualisation
design, transitioning from a neutral showcase of information to more humanistic depictions capable of demonstrating
ambiguity and complexity. These approaches recognize that data is neither value-neutral nor independent of the
observer Bq. Since 2016, Lupi/l] has advocated a paradigm shift in data visualisation that challenges conventional
rules, such as striving for simplicity. This new approach, named data humanism, explores alternative chart types and
invites audiences to take their time and appreciate the visualisati@®. [These approaches consider the subjectivity

of data and its connection to people's understanding and experiences. Within HCI and data science, Strohmayer and
5
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Muller [10Q recently debated the subjectivity of data sets, and how peablapehe data through their analysis and
how they use it.

Data humanism doesn't conform to the typical 'simplicity’ principle and instead explores non-traditional chart
types that embrace complexity, incorporate context, and recognize data's inherent imperfection and subjectivity. These
compelling and customized data-driven visual narratives intend to bridge the gap between numbers and their real-life
meaning: stories, knowledge, people, and behavioutks T3. This is achieved by integrating layers of qualitative
information with the quantitative data, adding context and meaning/], and therefore creating an intimate connection
through relatable concepts/p]. These principles align with recent climate engagement communication guidelines that
call for making climate data "relatable, local and personal” [82].

The concept of 'making with data' has taken diverse forms within HCI from data soni cation (using sound
parameters) to data edibilization (using edible materials) to data physicalisation (an artifact that encodes data), among
others [81]. Several innovative data representation approaches share goals or concepts with data humanism. Storytelling
augments data representation and meanif@§j[ and strategic interactive elements engage in data explorati®d.[In
terms of environmental data, eco-feedback experiences manifest energy and sustainability-related data, especially in
residential [7, 85 or communal settings §]. Projects likelndoor Weather Statiofig9 and Energy Babblg47] explore
the physicalization of environmental data. By exploring locationd[introduced external data into the home, while
[44 related users to "big data" about their areas connecting users to somewhat abstract or intricate data, bringing it
into everyday contexts. Data physicalization [52, 56] assists in understanding data via physical depictions to enhance
re ection and public engagementy]. Similarly, tangible user interfaces (TUI) enable users to interact with digital data
via physical objects§3 104. Both strategies engage audiences with intricate data, particularly in public spaegs [
and can facilitate emotional responses, re ection, and memorability despite data translation subjectivity [112].

Data humanism shares commonalities with these established HCI disciplines. However, we argue that this approach
can contribute to novel avenues within HCI data visualisations and data narratives, particularly within complex subjects
like climate change. Whether in two or three-dimensional form, data humanism avoids oversimpli cation and prioritizes
aesthetics, exploration, storytelling, and a deep connection to emotional and personal values, enabling a transition of
data ownership to people. Inspired by the latter point, Kim et &9[used personal data collection and depiction for
self-re ection and engagement. Similar techniques were used in educational cont&%t63, and with marginalized
communities B0 87). Houben et al. $5 humanized the exchange by merging qualitative and quantitative data in a
public display, while Sauvé and Houbef] focused on data visualisation tools for laypersons to inspire action. Angulo
et al. [2] applied data humanism in an interactive infographic game about sustainable food. Other stiie®q used
personalization through bespoke visuals to enhance engagement.

These HCI projects underscore the importance of connecting non-specialist audiences with data through less ‘neutral’
and more engaging methods, opposing the traditional research focus on a limited variety of visualisation &ges [
However, to the best of our knowledge, no other HCI research has applied data humanism to climate change-related
visualisations outside of our recent contribution as part of this workl]. The importance of actionable communication
and engagement with climate change topics through positive stories that link to action, communities and personal
values is fundamentald6 87. Therefore, data humanism emerged as a promising communication strategy to test.
Interactive systems that allow for easy update, personalization, engaging and participatory experiences can assist in the
crucial task of creating more diverse narratives associated with climate chahgep 10] and meaningfully engage
diverse audiences with this complex data. These experiences can lead to urgently needed dia@aesJur work is
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set to contribute to the gap in Climate change communication and HCI by exploring how data humanism can assist in
these urgent pursuits.

3 METHODOLOGY

In response to HCI's call for innovative approaches in climate change communication, this study advances an empirical
contribution by describing the design of an interactive artefact centred on the ocean ecosystem and carbon sequestration.
By drawing inspiration from the International Monetary Fund (IMF) study on the signi cance of whales in ocean health
[20, we designed a comprehensive story embedded with ocean-related data, paving the way for deeper human-data
interaction and advancing the HCI eld for climate change communication. The following describes the concept, design
decisions, and study methodology.

3.1 Author Positionality

This section points to challenges that arise from tackling such a complex topic as climate change and how the author's
individual perspectives and lived experiences can in uence the work.

Living in a Southern European country, the authors' personal contact with the consequences of climate change is
limited, and we acknowledge our privileged position. This research was conducted in Europe, and the authors' social
and geographical networks are in the global North. This context plays a signi cant role in shaping our understanding
of climate change, even if we strive to have a global understanding of the issue. The rst author, therefore, focused her
work in the contexts that are familiar to her, both in the audience and in the focus of the research.

The rst author is a communication designer interested in environmental engagement, collaborating with a multidis-
ciplinary team of engineers, designers, and psychologists. These intellectual a liations have in uenced the direction of
the work, the language incorporated in the research, and the themes highlighted during the analysis.

Considering this positionality, the artefact and the study methodology focus on visualisation/communication
strategies and users' perceptions and feelings toward the information.

3.2 Designing Finding Arcadia (FA)

The design process of FA follows our Data Humanism RtD framework proposedihdnd extends on other previous
work we presented in [40] by:

(1) Stressing the importance of actionable communication;
(2) Incorporating audience-targeted interactions;

(3) Taking these experiences to public, everyday spaces;
(4) Engagement with underexplored topics; and

(5) O ering an inclusive narrative.

FA went through several design iterations, informed by co-design sessions with experts the ocean data was
validated in consultation with a marine biologist; the communication and interaction strategies were iterated based on
the feedback of several HCI and storytelling experts. A couple of studies, in a science museum and at a local market,
shaped the study design and re nements to the experience. The details of these previous processes, design decisions
and iterations are discussed id]]. With this study, we delve deeper into the communication features and focus
on understanding user perception and relation with the data. FA proposes a shift from merely nudging to deeply

7
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Fig. 2. Three screens from the data-story comparing the Base version (vB) and the Enhanced version (VE) with narration script below
each: base version versus Al enhanced). VE.1: the user can input their height. vE.2: the data is compared to more familiar metrics and
the user's country. VE.3: asks the user to flip only the actions they do, so the remaining are showcased in the reminder at the end of
the experience.
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understanding users' connections to data, movitfgom “nudge' to “think' as a strategy for public engagemiant"
"engaging hearts and mind&1].

To achieve this, we designed two versions of the artefact: a Base version (vB) and an Enhanced version (VE) improved
with the communication strategies selected. Both versions implement some of the guidelines mentionéd bygmely
i) focusing on a non-obvious topic (whales as a nature-based solution for carbon capturing), i) displaying the information
in a public space of passage, and iii) focusing on including proposals for action. However, while both versions retain
similar structure and graphical elements, they di er signi cantly in data presentation.

The Base version (vB) is data-focused and the data is lacking in comparative or personalized nuances (Fig.3 B.1,
B.2), detailed below in VE. This version does not explore storytelling strategies the data is reported in an impersonal
third-person manner through a human voice narrator. Interactions are limited to basic ipping.

TheEnhanced version (VE) uses diverse communication strategies to foster relatability (Fig.2 and 3). The employed
communication strategies are:

(1) Data humanism: Through contextualization and personalization of the data applied with user-speci c adapt-
ability. For instance, users can input their birth year, prompting the system to adjust the visualisation and provide
a relevant fact from that year about climate change or sustainability (Fig.3 VvE.1). Another example is users
being able to input their height and compare it to a whale's size. Also, context is added through comparisons to
familiar metrics like juxtaposing the carbon sequestration of whales with that of trees or equating it to a user's
national emissions (Fig.3 VE.2)

(2) Storytelling: Use of storytelling conventions and features, such as character development and basic plotting of

the whale life journey, according to the IMF whale life cycl2(. The data throughout the story is reported

in the rst person by Baltazar (Fig.2 VE), the personi ed whale, who tells the audience his life story. The

data shown is intertwined with Baltazar's story from birth to adulthood, when he narrates his bene ts to the

environment and climate change mitigation, but also when faces the threats of the Anthropocene, to his death

of old age and how even this stage of his existence is bene cial to the environment.

Decentering the human in the narrative:  FA centres the discourse around the more-than-human, fostering

a connection of humans with a global ecosystem. Exploring a non-human protagonist and highlighting whales'

carbon-capturing processes casts them as iconic symbols of nature preservation and under-estimated but

hopeful nature-based solutions for climate change. We strived to be accurate with the data but also mindful of

the unknown factors surrounding these entities (e.g., the marine biologist suggested several editions to adjust

the narrative to these unknowns). We employed a Large Language Model (LLM) to breathe life into "Baltazar"

and enrich the narrative. Our prompt asked the model to personify a blue whale and recount the data "facts"

of vB through his rst-person perspective (Fig.2). Besides the narration, we also used the LLM to allow users

to "chat" with Baltazar at the end of the experience (Fig.3 VE.4). These narrative strategies were designed

to amplify empathy and deepen user connection with the data through another tool to further explore the

content. Some limitations of these approaches are debated in the Discussion as we acknowledge the challenge

of representing more-than-human entities through these human-made features and perspectives.

Positive framing: Highlighting positive aspects in the data (Fig. 3 VE.1) and linking to action (Fig.3 VE.3)

to inspire a hopeful outlook on climate change, focused on solutions and connection of the individual and the

community with the environment. This version o ers personalized solution suggestions based on users' existing
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practices (collected throughout the interaction with the artefact). The narrative concludes with a summary of
potential areas of contribution speci ¢ to each participant.

3.3 Participants Recruitment and Demographics

To understand the impact of the chosen strategies, we conducted an in-the-wild study comparing the two artefact
versions, vB and VE. The two versions were set up sequentially in the same public space the atrium of a Creative
Hub, where businesses, research and innovation centres reside (Fig.1). Capitalizing on this public location, we casually
approached Hub residents and passers-by for participation. Furthermore, we promoted the installation with the local
community via email and social media channels. The recruiting phase lasted one week.

Before starting the experience, participants were given an overview of the study, including that it consisted of
evaluating the artefact and not themselves and that they could withdraw at any time without consequences. They
were then asked to sign a consent form where all this information was detailed, and the researcher's contacts were
listed. This study only engaged with adult participants (over eighteen years old). Besides age, there were no other
disqualifying criteria.

In total, the study engaged 42 individuals. Participants age distribution is as follows: 18-24 (n=10); 25-34 (n=12);
35-44 (N=15); 45-54 (n=5). Twenty-one users identi ed as female, nineteen as male, and two preferred not to say.
Their education level is distributed as Middle and Secondary School (n=5); Bachelor and Master degree (n=22); and
Postgraduate (n=15).

3.4 Procedure and Methods

The study (N=42) occurred over four consecutive days, Monday to Thursday. The rst author oversaw the study and
conducted the interviews. The study was divided into four stages.

First, the user answered a questionnaire about their demographic information (age, gender, and education level)
and prior understanding and relation to climate change topics. Participants were individually assigned to alternate
artefact versions (vB or VE). The overall experience took c. 5 minutes for vB and c. 10 minutes for vE. Secondly,
after the experience, the user would answer a questionnaire adapted from the Intrinsic Motivation Inventory's (IMI)
Interest/EnjoymenYValue/UsefulnesandRelatednessales 0 91]. The questions were selected to assess feelings of
interest, usefulness, and relatability towards the data, providing a base comparison between the two versions. The
three sets of seven questions each (Fig.4) were randomly ordered and answered on a scale of 1 Strongly disagree
to5 Strongly agree. Thirdly, we conducted a short interview (c. 4 minutes), further probing the three engagement
aspects explored in the questionnaire and feedback on the strategies used. All participants went through the complete
data-story and replied to the questionnaire and the open interview, resulting in forty-two valid answers, twenty-one for
each artefact version (vB users: S.B1 to S.B21; and VE users: S.E1 to S.E21).

Lastly, after six months of engaging with the data-story, a subsection of participants (N=19) was probed with an
online questionnaire nine vB users (F.B1 to F.B9) and ten vE users (F.E1 to F.E10). This follow-up aimed to probe users'
remembrance of the data, possible changes in perception or habits, and overall relation to the topic. This follow-up half
a year later was performed to gain more longitudinal insights into the impact of the experience and the communication
strategies used, as suggested B}, [The online questionnaire was chosen for its ease of deployment and minimal
impact on participant's lives. Participants were selected based on their voluntary availability to further engage with the
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