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Figure 1: Close-up of application on touchscreen (left), father with two children interact (middle, left), touchscreen set up at 
the cafeteria (middle, right) and two children interacting (right). 

ABSTRACT 
As data literacy skills are increasingly important in today’s soci-
ety, scholars have been exploring strategies to engage people with 
data, for example through storytelling and familiar media such as 
video. In this paper, we present the design of a video-based data 
storytelling application that prompts children and their families 
to explore and interpret historical weather data through a person-
alised weather forecast. The application was displayed at a 2-month 
summer exhibition of a popular television channel. In a controlled 
comparative study, we investigated how the application triggered 
refection, as well as emotional and narrative engagement of fam-
ilies at home and at the exhibition. We combined this approach 
with an in-the-wild study, in which we observed spontaneous in-
teractions of visitors. Our fndings indicate that data engagement 
is encouraged when family interactions occur, which may be fa-
cilitated by external environmental conditions and internal story 
design. Here, we uncover 5 design recommendations for data video 
storytellers. 

CCS CONCEPTS 
• Human-centered computing → Interaction design theory, 
concepts and paradigms. 
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1 INTRODUCTION 
Today’s greatest challenges, such as global warming and the Covid-
19 pandemic, cannot be fully grasped in everyday life as the sig-
nifcance of the related data remains abstract to a certain degree 
[1]. To understand what the presented data mean, citizens need 
additional support and guidance [23]. The ability to read, interpret 
and understand data related to diferent topics is therefore consid-
ered key to participate in an increasingly data-driven world [38] as 
it allows citizens to comprehend governmental issues, participate 
in civic debate [10], and take informed decisions. Furthermore, it 
strengthens their inclusion as well as resilience in future society. 
The pandemic has shown us that datafcation is accelerating, and 
that such data literacy skills are more urgently needed - especially 
in a media context [22]. Among others, data representations are 
used by diferent media to present policy impact, and are deemed 
crucial for instructing people’s behaviour [30]. Studies have shown 
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[17]. However, audiences are not as data literate as media produc-
ers expect them to be, causing misconceptions that might lead to a 
decrease of trust [22] or the spread of misinformation [9]. 

Data-driven storytelling techniques ofer a reliable and engag-
ing approach to enhance data literacy skills [4, 12, 29], but media 
organisations are not widely adopting these approaches. It requires 
a too progressive shift within the organisation in terms of content, 
production tools and presentation platforms [34]. As journalists 
and documentary makers are accustomed to aggregating data into 
video stories, the inclusion of interactive data representations in 
video ofers a more accessible way for media producers to transition 
to data storytelling [15]. Another advantage of video is the presence 
of story characters that viewers can relate to, which makes them 
empathise with the shared thoughts, and triggers critical refections 
on those experiences [21]. These feelings of empathy and consider-
ation can be stimulated even more when you personalise stories 
based on the viewer’s situation. [8]. Personalised data videos thus 
ofer an entry point to engage both media producer and viewer 
with data. Despite this, their design and particularly the relation to 
their context are still relatively under-explored [8]. For example, in 
documentary flm and journalism, storytelling entails more than the 
story as an object, it also includes the elicitation and construction 
of the objects in situ [21]. This construction (including the decision 
to engage or not) depends on the context, such as the audience, 
purpose, and location. Storytelling emphasises the performance 
it entails, such as a social experience that involves retelling with 
slightly diferent interpretations [21]. However, few studies have 
explored how diferent settings, such as a screen at home or a phys-
ical installation at an exhibition; and related social aspects, such as 
interacting with children, family or friends, facilitate engagement 
with personalised data stories, and in particular, how this afects 
critical refection. 

In this paper, we present the design and evaluation of a person-
alised data video story in the form of a weather forecast that invites 
children and their families to interpret historical temperature and 
precipitation data. As we encounter weather data every day in var-
ious formats (e.g. weather apps, news bulletins, etc.), we chose to 
work with this familiar data set in order to address a broad audience 
[19]. More specifcally, the design of our personalised data video 
focused on both children and adults in order to encourage families 
to experience the data video together, and thus collectively make 
sense of it. We describe the implementation of an application that 
facilitates a personalised weather forecast on a touchscreen, which 
was showcased at a 2-month temporary interactive exhibition on 
weather, organised by a family television channel. We executed a 
comparative study with the same application at home, for which we 
each invited 19 (groups of) participants. Next to this, we conducted 
an in-the-wild study at the exhibition for 5 days. We sought to ex-
plore how the external context and internal story design infuenced 
their narrative engagement, emotional commitment and contempla-
tion. By looking at our fndings through the lens of traditional video 
storytelling techniques, we present 5 design recommendations to 
connect the design of data representations for open exploration to 
the performing character of video storytelling. Challenges such as 
global warming and the Covid-19 pandemic need to be addressed 
collectively; social dynamics are thus invaluable for experiencing, 
interpreting and sharing data stories. Therefore, we believe our 

fndings contribute to the understanding of how data videos elicit 
collective consumption and sense-making of data. 

2 RELATED WORK 
Data-driven storytelling techniques are already well-studied to 
inform the design of data visualisations for a broad audience [29]. 
These studies focus on data stories that are distributed via online 
platforms or newspapers, while other forms of popular media, such 
as television, are often overlooked - despite their potential to reach a 
highly diverse audience [11]. Scholars have been exploring the role 
of video in data stories [2, 15], and more particular novel interactive 
distribution means, such as responsive video technology [8], which 
is also being studied in television contexts (e.g. [37]. One of the 
benefts of data videos is their ability to emotionally engage viewers 
with characters that act as participants in the data story, e.g. [8] or 
as presenters, e.g. [15], which triggers refection [8] and stimulates 
data exploration [5]. 

Next, (interactive) television and data videos are often consumed 
together with others. In data storytelling, scholars recently explored 
how design can further stimulate collaborative analysis, data re-
fection and social discussion [25]. Others explored the specifc 
setting of classrooms as a way to collectively analyse data through 
personalisation [36] or layered story design [18]. In television and 
flm, the genre of family flm often takes the form of animated flm 
or video, and has mastered the ability to connect with children and 
adults simultaneously [20]. Before video streaming platforms were 
omnipresent, television channels, and especially public service me-
dia channels, directed the programming of their Saturday evening 
to families, with the goal of establishing social interaction between 
them through game shows and comedy. Similarly, museums are 
also involved in designing narratives for family experiences [41], 
which might be exploited in data exploration contexts as well [35]. 

3 MORE WEATHER TOMORROW 
In general, we are accustomed to encounter weather data; we con-
sume weather forecasts and consult weather data applications on a 
daily basis. [19]. Moreover, weather forecasts are often consulted in 
a family context, e.g. when to decide what to wear or what to bring 
along for activities, and are also part of everyday conversations 
with familiar strangers [16]. Here, current meteorological data, in-
cluding temperature, wind direction and speed, amount and type of 
precipitation and hours of sunshine [14] are interpreted by weather 
presenters or journalists, who add meaning to the data and present 
their interpretations in an informative story. 

The goal of our personalised data video installation was to en-
gage families in interpreting weather data together, and refect 
upon the meaning of their interpretation without a particular goal 
in mind, such as adopting a certain mindset towards climate change. 
We deployed a storytelling approach to guide viewers through this 
open exploration, which we will elaborate on in the following part. 
We will separately discuss (1) external story design factors that 
storytellers take into account, such as location and time of day of 
story exposure, and (2) internal story design elements, such as the 
deployment of three acts. Yet note these factors are dependent on 
each other and cannot be seen separately. 

2



More Weather Tomorrow. Engaging Families with Data through a Personalised Weather Forecast IMX ’22, June 22–24, 2022, Aveiro, JB, Portugal 

3.1 External story design 
External elements that impact story design include context [21], 
which is provided in this study by the family exhibition ’More 
weather tomorrow’ (translated from the Dutch phrase ’Meer Weer’). 
The title of the exhibition is based on the catchphrase from a 
weather presenter of the family television channel Eén in Belgium. 
The exhibition aims to inform families about diferent weather phe-
nomena, such as durability and climate change, through playful 
didactic installations. It ran for 2 months during the children’s 
summer break and was located at a popular summer venue. 

The physical installation that consisted of a 43-inch touchscreen 
on a pedestal, was presented at the end of the exhibition, in the 
cafeteria. Overall, the exhibition covers 10 interactive installations 
and a trajectory of 40 large-scaled photo backdrops that allowed 
visitors to take spectacular photos of weather-related phenomena 
(e.g. in a thunderstorm but also outside a spaceship) as a way to 
encourage them to read facts about these phenomena. 

In the cafeteria, 4 installations competed for attention with our 
installation, as well as other surrounding stimuli such as a bar area, 
people and non-digital signage. 

The producers were aware that the application was designed 
and developed as a research product with the aim to gather real-
world insights [24]. Apart from our application, the youth news and 
weather forecast was not represented at the exhibition. Instead, the 
regular, adult-oriented weather forecast of the main family televi-
sion station was visually apparent. The producers were convinced 
that this application could deliver an added value both in terms 
of educational goals as in the visual presence of the youth news, 
including the weather forecast. Therefore, we were able to collab-
orate with the youth news journalists who provided feedback on 
our ideas, and aided the overall story design and deployment of 
storytelling techniques, which we will discuss in the next section. 

3.2 Internal story design 
The story that was shown on the display (i.e. internal) followed 
a traditional three-act structure, i.e. begin, middle and end. We 
made sure the data video was not heavily author-driven, as this 
could diminish the qualities of data representations as a mirror of 
the objective truth [8]. Instead, it should facilitate diferent reader-
driven possibilities to think or refect upon the data by interacting 
with it [31]. 

3.2.1 The Beginning - a Personalised Infographic Animation. Setting 
the scene. The application uses the same design language of the 
existing (linear) youth news weather forecast that is aired every day 
on the children’s channel via broadcast television, their streaming 
platform and their website. The square shapes, bold colours and 
dynamic motion design are typical for this brand, and are therefore 
recognisable for a large audience. The graphic design exposes the 
context in which the story will take place, i.e. the weather forecast 
of the youth news, and sets expectations for the events that will 
follow. 

The Hook. The application asks to "discover what the weather 
was like on your date of birth", complemented with 3 large squares 
with which people can manipulate the showcased year, day and 
month by clicking the arrows or selecting the date numbers via 
a calendar pop-up. Then, it calculates the weather forecast for 

that exact day, which is made visual through a metaphorical slot-
machine animation, followed by the display of the result in 3 pink 
squares (see Fig. 2b). This result is presented as an infographic 
via a series of icons that depict the overall weather from sunny, 
cloudy, raining a little, raining a lot or snowing, the temperature in 
a number of degrees Celsius, to the items you would need that day, 
including an umbrella, a raincoat, a t-shirt, a sweater or a coat. The 
direction of wind is also shown below the squares. The infographic 
is identical to that of the daily youth news weather forecast, which 
we consider as a comprehensible entry point as it is similar to other 
weather applications or newspaper graphs. 

3.2.2 The middle - Personalised Videos and Line Graphs. Zooming 
out A weather presenter often explains the underlying reasons for 
the past, current and future conditions of the weather and their 
individual data points, by zooming out to present the bigger picture 
[21]. This part of the story is split into a second and third act (since 
the beginning is the frst act), in which the complexity of the data 
representations increases. 

Second act After the infographic result is shown on the applica-
tion, a button pops up in the right corner, allowing the visitor to 
learn more. An appropriate video is loaded based on the outcome 
of the birth date. Here, the presenter of the youth news, i.e. Jelle 
welcomes the viewer with its familiar presence, increasing interac-
tion and trust [13]. Then, Jelle says, for example: "When you were 
born, people were wearing raincoats. Shall we take a look if this has 
always been the case on that day?", after which a line graph unfolds 
with historical precipitation data from the respective birth year up 
to 2020. 

The line graph is more complex to interpret than the infographic 
in the beginning, particularly for children. Yet, at the age of 12, 
children can have the same interpretation skills as the lay adult au-
dience, while children between 9-11 years old are able to understand 
graphs that are not bound to judgements on volume [32]. A line 
graph is still complex for children as it requires them to understand 
concepts such as ’larger than’. On the other hand, it looks familiar, 
which is also a quality that supports a broad audience to engage 
with data representations [27]. The line graph is complemented 
with three buttons: (1) a query button that indicates "Do you want to 
compare with Jelle’s birth date?", which reveals a second line based 
on the evolution of weather on the 20th of April, and (2) a stepper 
button "What with the days before you were born?" that progresses 
the line graph to the start count of the data set in 1920. When this 
larger period is shown, an additional query button allows the visitor 
to activate relevant milestones in history, such as the invention of 
television, in order to add context to the time spanning the data 
set. A third (3) button allows the viewer to continue to temperature 
data. 

Third act Jelle takes over the screen in video. Once more, depend-
ing on the outcome of the weather forecast of your birth date, he 
will present a particular insight that you could have gained from 
the chart, e.g. "It was raining more on the day of your birth than on 
the same day in the subsequent years. But what about the tempera-
ture?" The application continues to show a line graph that presents 
the historical temperature data since your birth year. Then, the 
same order of query and stepper buttons as in the previous ’act’ 
are shown with an additional query button in the end "How did the 
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Figure 2: Entry form for birth date (a), weather forecast for that date (b), the weather presenter in a video still (c) and evolution 
of precipitation data for that date (d). Titles are translated from local language to English and included in a diferent typeface 
than the original application. 

weather evolve", which reveals a trendline. The latter is even more 
complex to interpret as most dates only show a slow ascendant line. 

3.2.3 The End - Personalised Concluding Video and Call-to-Action. 
Resolution Finally, the forecast ends with a concluding insight of 
Jelle, depending on the historical temperature data. For example, 
he says "The temperature at your birth date has increased over the 
years. That is caused by the climate change, about which you can 
learn more at this exhibition". 

As our application is based on the birth date of the viewer, we 
needed to prepare for diferent ’plot twists’. Therefore, we recorded 
10 diferent videos with Jelle; a practice that was novel to the youth 
news producers. These videos were edited in Adobe Premiere Pro 
and After Efects. Depending on the outcome, one of 5 videos in 
WebM (or .mp4, depending on supporting browser) was dynami-
cally loaded. The line graph that followed was implemented with 
D3.js. Other features such as the stepper and query button, and the 
unfolding of the graphs were implemented using HTML, JavaScript 
and Jquery. Titles and labels were also made available in a second 
local language, which viewers could select in the beginning of the 
application (before entering their birth date). As a result, the video 
of the presenter would also be subtitled (see Fig 2. c). 

The historical data that were fed into the application was re-
trieved from an open source data platform; a crucial aspect for 
our design goals as people need to be able to fnd the source data. 
However, public service media have their own data licenses and 
typically deploy data that are not openly accessible. We thus needed 
to defend our choice for open data, which demonstrates that to truly 
incorporate data representations that encourage open exploration 
in mass media channels, agreements with existing data delivery 
services also need to be revisited. 

4 METHODOLOGY 
We conducted two studies, following a mixed-method approach: 
1) a comparative study of the experience at the exhibition versus 
at home, and 2) an in-the-wild study at the exhibition. Ahead of 
these studies, we evaluated the performance of the personalised 
weather forecast in a pilot study to identify potential issues with 
story fow and data interpretation. Semi-structured interviews with 
8 participants (all younger than 23 y.o., with 4 participants younger 
than 14 y.o.) allowed us to refne the graphic design. This also 

motivated us to add 2 extra points to the graph, i.e. the wettest 
and warmest birthday over the past 100 years, to allow viewers to 
immediately spot outliers. 

4.1 Comparative Study 
We executed a comparative, between-subject design study with 19 
participants per condition, i.e. at the exhibition (CE) or at home 
(CH). We adapted the application to be experienced online, via the 
web browser, and changed the story accordingly (i.e. no reference to 
the exhibition was made). We were aware the interaction modality 
shifted from only touchscreen to either touchscreen (on a tablet) 
or a mouse and keyboard (on a computer). As we aimed to relate 
to realistic settings at home, both in terms of distribution (i.e. via 
online platforms) and consumption (i.e. via personal and varying de-
vices), we optimised our application for this experience. The study 
procedure was identical in both conditions. After consuming the 
data video story, participants completed a 7-point Likert question-
naire that included engagement measures commonly used in the 
domain of flm and television to refect on the role of storytelling 
on emotion, narrative engagement and contemplation [3]. 

Contemplativeness scale. The frst 9 questions (see Fig.3, top) were 
intended to measure the level of refective thinking triggered by 
the application through a contemplativeness scale. [3]. Questions 
included the level of involvement and the amount of new insights 
gained by the users. 

Emotional engagement scale. The next 6 questions aimed to gain 
insights in the emotional engagement with the characters, i.e. the 
presenter of the youth news [3]. This was further explored through 
discussions with other participants (see Fig.3, middle). 

Narrative engagement scale. The last set of 8 questions questions 
(see Fig.3, below) mapped the subjective experience of participants 
through the narrative engagement scale [6]. This scale aims to 
examine how external distractions afected the amount of focus the 
user had and how the narrative structure infuenced the fow. 

Open questions and demographics We asked the participants 4 
open questions in which they could formulate their discoveries 
("What new information did you discover?", ’What did you remember?, 
"How confdent are you with interpreting data representations in 
popular media?", "What did you already know about this subject?"). 
Finally we asked their demographic data, such as their age and their 
relation to those that accompanied them. 
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Two hypotheses guided this study: 
H1. Participants report higher levels of narrative engagement at 

home than those at the exhibition. We expect that the busy envi-
ronment of the cafeteria, i.e. where other visitors are walking and 
talking out loud, would distract viewers from consuming the full 
data story. We also expect that more social interaction and collec-
tive data interpretation with family members would occur at the 
exhibition than at home, where they are aso more distracted from 
narrative construction, similar to studies in sport video stories [42]. 

H2. When emotional engagement of participants is high, social 
refection is triggered. We assume that when viewers engage with a 
data story together with family or friends, they refect on the rele-
vance of the presented data in relation to their family, community 
or society as a whole, and discuss it with them. Furthermore, we 
expect viewers to be more emotionally engaged with the topic at 
the exhibition, since it immerses visitors in a specifc atmosphere. 

For the condition at the exhibition (CE), we recruited 19 adult 
participants at the entrance of the exhibition. The sample existed of 
an adult with at least one child younger than 10 years (N = 10), at 
least one child between 10 and 16 years old (N = 4), with children 
older than 16 (N = 4), or alone (N = 1). We asked them to test the full 
application after which they were given a tablet computer to fll in 
the post-survey. On average, this participation took 4 - 6 minutes 
of time, for which they were rewarded with a drink coupon at the 
cafeteria. 

For the condition at home (CH), we invited viewers of the Flem-
ish youth channel Ketnet via the broadcaster’s recruiting platform, 
i.e.VRT Pilootzone. After the participants at home tested the appli-
cation they were asked to complete the post-survey. On average, 
flling in these questionnaire took 3 - 4 minutes. Participants in 
this condition were not rewarded. We explicitly asked the 19 par-
ticipants to test the application together with family members, 
including at least 1 child younger than 10 years (N = 6), children 
older than 10 years (N = 4), or with people older than 16 years (N = 
1), yet some tested it alone (N = 6). There were also participants of 
the study who did not answer this question (N = 2). We wanted to 
ensure that the application was tested with a child, so our recruiting 
eforts were focused on the associated target audience through the 
youth channel and its branding. Participants also frst confrmed 
their ability to test it with a child (as we could not invite children 
directly due to ethical issues). Despite this, at the end of the test, 6 
participants reported to have tested it alone. Potentially, the chil-
dren dropped out during the testing; a situation that also happened 
at the exhibition. 

4.2 In-The-Wild Study 
The aim of this study was to gain insight in the spontaneous behav-
ior of groups of people that engaged with the application, observe 
the social interaction around the physical installation and gather 
honeypot efects [40]. We organised participant observations dur-
ing 5 days (when the exhibition opened at 11am till closing time 
6pm) randomly spread over the last 4 weeks of the 2-month set-up, 
including one Tuesday, Thursday, Saturday and two Fridays. On 
those 5 days, 2 researchers were alternating their presence in the 
cafeteria to manually log engagements with the application. The 
observer was seated at a table of the cafeteria, 3-4 meters away 

from the installation, and wrote down the number of visitors that 
halted, whether they engaged and for how long, their behavior, and 
their conversations. There was a sign that informed visitors of the 
installation of possible observations taking place. 

The actions and conversations of 30 groups and 8 individuals 
were described in detail. The groups were mainly parents and chil-
dren (N = 15) and parents and grandchildren (N = 9). There were 
also groups of children (N = 3) and other compositions (N = 3). 
The researcher present approached 10 of those groups that had 
spontaneously engaged with the application, to report on what 
they had discovered, in order to collect their open and spontaneous 
responses. On average, these interviews took 3-4 minutes. 

4.3 Analysis 
4.3.1 Qantitative results. We conducted a Cronbach’s alpha test 
that revealed both scales are consistent (alpha home = 0,81, alpha 
exhibition = 0,98). For all those questions the mean and standard 
deviation for the two conditions (CE = Conditon Exhibition, CH 
= Condition at home) were calculated and compared. For specifc 
questions, a Wilcoxon Rank-Sum test was used to determine if the 
diference was signifcant. 

4.3.2 Qalitative results. The reported insights coming from the 
open questions in the post-survey were independently coded by 
two researchers, including the main author, according to the types 
of visualisation insights triggered by personal data [7]; ’detail’, 
when referred to specifc data points, ’trend’, when reporting data 
changes over time and ’data summary’, when summarising all data. 
’Self-refection’ includes diferent subtypes, such as connecting data 
presented to uncaptured data, contradicting with existing knowl-
edge or confrming existing knowledge. Also the type ’data compar-
ison’ includes several subtypes, such as comparing with other data, 
or bringing in external data for comparison. Then, the resulting 
codes were discussed by the main author and another researcher, 
until they reached an agreement. In the coding and the discussion, 
we observed how insight formulation difered between conditions. 
Therefore, our analysis included whether they were written in a 
distant and factual manner, personal or social (i.e. when data points 
of at least 2 persons were explicitly mentioned). The in-the-wild 
observation annotations were analysed independently by the main 
author and a second researcher (who was not present at the exhibi-
tion) via open coding [33], resulting in 21 thematic codes that were 
refned by two authors in 3 iterative sessions. Because of this, cer-
tain tendencies were discovered, which contributed to the results 
and discussion section. Overall, it should be noted that not all en-
tries were considered insights. In both conditions, participants also 
made comments on the design, e.g. "The subtitles of the presenter 
were not accurate" or shared opinions about what they discovered 
"It was interesting", or, "I did not learn anything new". We would 
also like to point out that the analysis was performed in the local 
language, and then translated to English. 

5 RESULTS 

5.1 Quantitative results 
Visitors of the exhibition typically spent 2 minutes and 39 seconds 
using the application (i.e. median of all times the application was 
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started during the 2 deployment months (N = 6,497)). The median 
time spent with the application in CH was 1 minute and 14 seconds. 
The median is chosen here instead of the mean, to exclude partici-
pants who closed the application immediately or not at all. In terms 
of their experience with interpreting line graphs, 5 participants in 
CH reported they have experience with interpreting line graphs, 2 
answered that this was not common in their daily lives and 7 did 
not fll out this open question. In CE, 6 participants reported to 
have experience interpreting graphs while the others were not that 
familiar with charts and statistics. 

The participants in both conditions indicated that they generally 
understood what the application was about (CE: Mean = 6,29, SD = 
0,89, CH: Mean = 6,26, SD = 0,85) and they were mainly motivated 
to explore the application as they cared about the subject (CE: Mean 
= 6,18, SD = 0,92, CH Mean = 5,06, SD = 1,13). As shown in fgure 
3, all parameters of the contemplativeness scale scored higher for 
the exhibition condition. The participants who were present at the 
exhibition felt more involved (CE Mean = 5,88, SD = 1,08) than the 
participants who tested the application at home (CH Mean = 5,06, 
SD = 1,30). On average, CE participants also thought more about 
the societal challenges related to the topic than in CH (CE: Mean = 
4,53, SD = 1,65, CH: Mean =3,21, SD = 1,79). 

At the exhibition, participants were inspired to talk about the 
evolution of weather data with others (such as family, friends,...) 
(CE Mean = 5,05, SD = 1,88), which was signifcantly less at home 
(CH Mean = 3,37, SD = 1,63) according to the Wilcoxon Rank-Sum 
Test (p=0,01078, signifcant p < 0,05). In addition, they were also 
more encouraged to further explore the topic (CE Mean = 5,05, SD 
= 1,67), while this occurred less at home (CH Mean = 3,53, SD = 
1,79). 

The emotional engagement that was triggered by the presenter 
proved to be neutral in both conditions; participants hardly identi-
fed themselves with him (CE mean = 3, 42, SD = 1,96; CH mean = 
2,21, SD = 1,47). There was one exception: children under the age of 
10, who participated under supervision of their parents, felt more 
connected to the presenter and his ideas than other participants 
(mean = 4,25, SD = 1,92). 

Participants at home found it less logical and convincing (CH 
Mean = 4,16, SD = 1,81) than at the exhibition (CE Mean = 5,00, 
SD = 1,81). Participants of CH were also more distracted by their 
surroundings (CH Mean = 3,05, SD = 1,76), which was signifcantly 
diferent for the participants at the exhibition (Mean = 1,84, SD 
= 1,14), according to the Wilcoxon Signed-Rank Test (p=0,03318, 
signifcant p < 0,05). 

5.2 Qualitative results 
As shown in Fig.4., CH participants were more focused on reporting 
insights as details (CH N = 8 (out of 21); CE = 6 (out of 30)) e.g. "It 
was cold on the day I was born" - CH P12, while at the exhibition, 
more people talked about trends e.g. "We saw that our birthdays got 
warmer and warmer over the years" - CE P11 (CE N = 7 (out of 30, 
CH N = 4 (out of 21)). In terms of self-refection, CE participants 
often made comparisons with the external context e.g. "Our mom 
always told us that it was raining a lot when I was born, well, that 
is not true" - CE P15 (CE N = 10), while this did not occur with the 
insights formulated by the participants at home (CH N = 0). 

We observed 5 times when an individual or a part of a group 
started testing the application and then invited the rest of the group 
to join e.g. a child to a parent "When were you born? We can have a 
look what temperature it was then" - CE P8. The family experience 
was also mentioned by 7 CE visitors as a reason to sustain their 
engagement e.g. "I found it very exciting. I am also very interested in 
the weather. And I try to pass that on to my son" - CE P6. 

CE visitors (N=7) retold the data stories to family bystanders 
after they fnished using the application, for example sharing with 
each other when the rest of the group was seated in the bar e.g. 
"Look it was often cold when you had your birthday" - CE P15, "I saw 
that it was 20° on my birthday" - CE P13. 

The exhibition was targeted at a young audience, whose knowl-
edge of graphs and data is sometimes limited. When asked what 
she thought of the graphs, a 10-year-old girl replied: "I do not even 
know what graphs are" - CE P2. We noted 4 occasions in which 
(grand)parents explained to their children the meaning of the dif-
ferent lines. One father mentioned: "I explained them how the tem-
perature changed of the years, the trend line is a good simplifcation 
to show that the temperature has gotten warmer and warmer" - CE 
P16. In another occasion, a grandfather reported: "I have worked in 
a school myself and I fnd this a good way to teach them how things 
have changed." - CE P11. We also saw this dynamic when the digital 
skills of the grandparents were limited or when they were not that 
interested in news e.g. "I think that those kids know more about it 
than us, they watch the news at school" CE P2. 

We interviewed 9 visitors who took photos of the personalised 
weather infographic for family or friends at home, after which 
they expressed to share it with others ’as proof’ (N = 5), or as an 
interesting fact for family members who were not present (N = 2). 

In CE, 10 interviewed visitors reported their discoveries in a 
story that departed from a hypothesis or previous experience, e.g. 
"I expected this [...], contrasted with the data (and its evolution), e.g. 
"but then [...], followed by a conclusion "so it was true" or action, 
e.g. "I am going to send mom a photo of this" - CE P16. 

At CE, some (N = 8) made hypotheses that were based on previ-
ous experiences or existing knowledge e.g. "I think it will be cold 
on my birthday" - CE P18 or on family stories e.g. "I heard it was 
very hot the day Aunt (name) was born, it was apparently a heat 
wave then" - CE P19. We noted in 5 occasions that these hypotheses 
were formed while queuing. In CH, 3 participants indicated they 
departed from a particular assumption or existing knowledge based 
on memories. 

CE visitors also entered other episodic dates than birthdays, 
such as summer holidays, wedding dates and when loved ones died, 
which they then compared with their memory of the event. 

6 DISCUSSION 
Our fndings reveal how external and internal story design elements 
support data engagement. 
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Figure 3: Experiences when testing the application 

Figure 4: Diferent types of insights obtained by the participants 

6.1 Unpredictability of the environment 
encourages families to engage longer with 
data 

In contrast to our hypothesis (H1), participants were overall more 
engaged with the narrative at the exhibition, than at home. Before-
hand, we expected that the loud atmosphere and the vicinity of 
several other interactive applications at the cafeteria would not 
keep their attention to the story, yet participants at home felt more 
distracted by their environment than at the exhibition. The time 
spent per condition also indicates that the external stimuli at home 
were more distracting. Moreover, the cafeteria environment allowed 
visitors to invite others, who were not involved from the start, to 

join the experience. For family members who were already expe-
rienced with interpreting data, the unfamiliar and unpredictable 
surrounding provided an additional layer of challenge in the activ-
ity at hand and encouraged family interaction [20] and engagement 
with the data. 

Design recommendation 1. Data video storytellers should con-
sider external environmental conditions, such as time and location, 
as an additional narrative layer for those who are familiar with the 
main story line. Since television and media nowadays are mainly 
experienced on-demand, it is difcult for storytellers to predict 
how and when their story is experienced, in contrast to traditional 
linear stories that families may enjoy together on Saturday evening. 
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To overcome this, we imagine storytellers could include cues that 
encourage young viewers to engage their parents in the data expe-
rience, by requesting their participation and as such, trigger family 
interaction. We also believe that designing for family interaction 
would be more efective when it can be experienced at devices best 
suited for family consumption, e.g. a television screen on which the 
application can be experienced via a streaming platform. Future 
work could further explore the role of the distribution platform in 
data engagement and exploration, for example by creating interac-
tive (video-based) data stories for television. 

6.2 Connecting data to memories support 
refection 

Our insight analysis revealed insights in both conditions equally 
grasped the context of global warming. However, the contempla-
tiveness scale per condition indicated that participants at the ex-
hibition contemplated more about societal challenges related to 
the data topic than at home. We thus overestimated the role of 
social discussion in refecting on the social relevancy of the topic. 
The exhibition environment did not contribute to emotional en-
gagement with the topic. Instead, social discussions on existing 
factual knowledge, memories or family stories, often formed the 
starting point for participants’ discoveries. As discussed in the re-
sults section, the hypothesis formulated by the participants in both 
conditions helped them to draw conclusions from the data. We 
therefore believe linking data to memories is a strong narrative 
device to trigger data refection. Our memory is story-based, which 
can be triggered through touchpoints. In traditional video story-
telling, such touchpoints are typically provided as a way to make 
the audience relate to the characters [39]. In this case, the data video 
story provided memory touchpoints that connected the viewers 
with the data, facilitating refections in a personal or social manner. 

Design recommendation 2. Memories form a compelling nar-
rative device to encourage refection. Data video storytellers should 
consider establishing a connection between the episodic memories 
of their intended audience and the data. Here, data should not only 
be considered as an end point, they are a medium to share personal 
or social experiences [26]. 

6.3 Connecting data to memories support 
retelling 

Reported insights that are complemented with memories form fun 
data exploration points - whether they turn out to be true or not -
to be shared with others who also may recall the occasions. Our 
fndings revealed how visitors retold the data story from their 
own point of view to their family, and even to us, researchers. 
These stories would often start with a personal hypothesis based 
on a memory, followed by the actual data and a refection on its 
meaning. Thus, the episodic memory formed the basis to retell 
the data story. Our fndings also show that both participants and 
visitors were encouraged to enter other episodic dates, such as 
summer holidays, wedding dates and even dates when loved ones 
had died, which they then compared with the objective data. We 
found several visitors took photos of the personalised weather 
infographic of family or friends at home, and shared it via social 

media. The episodic memory thus forms a good basis to retell the 
data story. 

Design recommendation 3. Sharing practice encourages hu-
mans to retell the data story, thereby describing data points and 
insights. As a result, data story (re-)tellers are familiarised with data. 
Designers of data video stories could consider including elements 
that respond to memories or other social discussion points, such as 
famous persons, to facilitate the retelling of data stories. 

6.4 A familiar presenter establishes trust and 
encourages data exploration 

At the exhibition, we learned how the presenter’s presence and call 
to explore the data became an additional nudge to interact with 
the line graphs. For (grand)parents, the inclusion of the familiar 
youth news presenter established trust, and made them encourage 
their children to further engage with the application. In addition, 
when participants recognised the presenter when others were using 
the application, they also became driven to fnd him themselves 
through the entire data video story. Including a familiar character, 
such as a presenter, in a data story formed an additional motivation 
to explore the design for those who relate to them (similar to the 
presence of famous actors in movies), which appealed to a subset 
of the audience. It forms an additional incentive to sustain data 
engagement. In addition, a familiar news presenter is a particular 
way to establish trust in the information that is conveyed, which is 
a strategy already used in the fght against disinformation [13]. 

Design recommendation 4. When aiming to engage children 
with data, including a familiar or popular character in the story 
design can form an additional entry point for data engagement. 

6.5 Exchanging data-literacy skills supports 
family interaction 

We observed moments of inter-generational learning by passing 
on data literacy skills at the exhibition. Such inter-generational 
learning also occurred from children to their (grand)parents. The 
integration of diferent levels of data visualisation complexity al-
lowed a data-literate audience to connect to the data video story 
and be triggered to pass on their knowledge. Storytellers that write 
family flms are already experienced in designing stories that con-
nect both to children and adults through diferent narrative layers 
that meet the needs for knowledge of each type of viewer, i.e. adult 
or child [20]. This is in line with recent fndings on integrating 
layered storytelling approaches for data analysis in collaborative 
learning contexts [18]. 

Design recommendation 5. Data video storytellers that aim 
to engage families should consider this connection to diferent data 
literacy levels, next to the more traditional narrative layers of the 
internal story design that were discussed in design recommendation 
2, 3 and 4. 

6.6 Limitations 
Often in media design, efects are topic-related, causing them to be 
difcult to generalize [28]. However, our study demonstrated how 
personal and social connections to data, such as important event 
dates, memories and afection for particular characters, can form 
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powerful entry points for data engagement. These design recom-
mendations are relevant for other topical data sets. For instance, 
we imagine graphs that depict Covid-19 cases related to personal 
(e.g. frst ill person in the family) or social events (e.g. frst party 
with limited people) are a way to draw people in and interpret data. 
Similar scenarios can be thought of for other news data, such as 
elections, fnancial news and sports data, to name a few. 

7 CONCLUSION 
In this paper, we present the design of an interactive weather fore-
cast that reveals historical data of temperature and precipitation 
by means of personalised video storytelling techniques. Through a 
comparative study in a home and family exhibition environment, 
and an in-the-wild study at the exhibition, we learned that family 
interaction supports social refection on the data presented, and that 
environmental conditions afect data engagement. Furthermore, our 
fndings suggest that establishing a connection between data and 
memories is a compelling device to foster engagement with data, 
and support retelling of data stories, and that a trusted, familiar 
presenter can help overcome reticence with more complex types 
of data representations. These fndings suggest that professional 
data storytellers do not only need to consider the narrative, internal 
story design but also the external conditions of story consumption. 
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