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ABSTRACT
Most people interact with digital technologies that collect personal
data about their behavior and experiences, leaving behind a data
trail. The data within this trail is abstract and difficult to interpret;
still, people often need to decide about its collection and distribu-
tion. Hence, it is paramount to support personal data literacy, for
which data visualization approaches have been successful. These ap-
proaches focus mostly on data from single sources (e.g., IoT devices
at home) or types (e.g., menstrual logs) and fail to capture people’s
situated knowledge. We hypothesize that creating data comics can
address these limitations and support people in developing personal
data literacy. In this paper, we explore how non-data experts create
personal data comics, starting from simple data visualizations, and
investigate their effectiveness and engagement in the context of
pregnancy. Doing so, we identify comic elements that facilitate
the autonomous exploration of personal data and provide design
recommendations to support independent data comic creation.

CCS CONCEPTS
• Security and privacy→Human and societal aspects of secu-
rity and privacy; • Human-centered computing → Empirical
studies in HCI.
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1 INTRODUCTION
Personal data is part of daily life. Every time a person uses or
interacts with a digital product or service (e.g., an internet browser)
she leaves behind a digital trace (e.g., search history) which is
scattered around, yet, deeply entangled with her (i.e., relating to
and reflecting specific events and aspects of her life) [10]. It contains
meaningful but decontextualized information about her (e.g., her
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search queries) and additional information could be inferred from
it (e.g., her location, interests, and worries). When individual data
traces are combined, they constitute a personal data trail [12]. Most
people are unaware of the nature of the data within these trails
and are often uninformed or ill-informed about the data collection
practices around them [4, 12].

Traces of personal data are increasingly used for scientific re-
search across various contexts and domains; as researchers invite
people to share or donate their data through digital apps and plat-
forms1. In practice, people request and obtain a copy of their data
from a data controller (i.e., public or private service provider) and
then share or donate it. Although this is a voluntary process and
begins with informed consent, prior research has demonstrated
how people who share or donate personal data are often not aware
of the sensitive or intimate information that is part of their data
and is transferred [10]. Hence, when a person transfers her data
she could inadvertently and unintentionally reveal sensitive and
intimate details about herself and her social relationships.

To support better-informed decisions around sharing and donat-
ing personal data, it is critical to promote personal data literacy.
This term has different meanings in different contexts, but broadly
it is about the knowledge and skills a person must have to success-
fully manage and navigate the (personal) data ecosystems of which
she is a part [11, 22]. Informed by previous literature, in this paper
we refer to personal data literacy as understanding (1) the practices
and infrastructures behind personal data collection (e.g., how is
my data collected and stored? how can I access it?) [8, 11], (2) the
content and characteristics of personal data (e.g., what is in my
data?) [8, 14], and (3) the entanglements between data and people
(e.g., how does personal data reflect my behavior and experiences?
how is personal data related to me?) [8, 12].

Data visualization has been used successfully to foster personal
data literacy across several contexts and types (e.g., [8, 13, 19]).
Nonetheless, data visualization approaches are often limited to a
specific type of data (e.g., sensor data), and a specific context (e.g.,
physical activity). Hence, they often disregard the ‘trail’ that results
from combining data from multiple sources and types. Moreover,
they elicit yet fail to capture rich and contextual insights from
people’s situated knowledge. This enriches the data, helps people
better understand their entanglements with data, and reduces the
possibility of incorrect assumptions or inferences being made [9].
One way this limitation has been addressed is through annotated
data visualizations (e.g., [3, 13]), a combination of non-sequential

1This process has been enabled by the European General Data Protection Regulation
(GDPR); particularly the ‘right to access’ [7] which allows people to request a copy of
their data and (re)use it for their purposes.
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data visualizations with unstructured textual elements added or-
ganically by people as they relate the data to their experiences. The
process of annotating a data visualization often requires support
from experts (e.g., a researcher or interviewer) who guide people
through the interpretation of the data and invite reflections with
probing questions. Yet, expert support is not necessarily available
when one is at home pondering whether to share or donate personal
data.

We propose personal data comics, a visual storytelling method
of sequential images and structured textual elements [24], as an
alternative to annotated data visualizations which may overcome
some of the limitations described above. First, integrating data from
multiple sources and types, as previous research illustrates how
data comics invite multiple ways to represent, communicate, and
combine the data [1, 21]; second, eliciting and capturing situated
knowledge as Bach et al. [1] and Zhang et al. [23] demonstrate data
comics invite to create connections between data visualizations
and the context of the data through narrative. We hypothesize data
comics support individuals in independently developing personal
data literacy. However, previous research (e.g., [1, 20, 21, 23]) has
mainly focused on data comics created by data experts (e.g., pro-
fessional designers, data scientists, and illustrators) and it remains
unknown to what extent they can be created independently by
non-data experts (i.e., people with no prior experience analyzing or
visualizing data).

In this paper, we investigate the following research question:
How effective and engaging are data comics in fostering per-
sonal data literacy? Specifically, we aim to understand: (RQ1)
How does independently creating data comics support non-data
experts in developing personal data literacy? and (RQ2) How effec-
tive and engaging are data comics when compared to annotated
data visualizations? To investigate our research questions, we con-
ducted two complementary studies focused on the specific context
of pregnancy, where the data trail is made up of various types of
data from different sources, increasingly used for research. First,
we qualitatively explore the process of creating data comics with
three pregnant participants who brought their pregnancy-related
data (Section 2). Second, we compare the personal data comics with
the annotated data visualizations, in terms of effectiveness and
engagement through a quantitative between-subject study with
34 participants (Section 3). Our contribution is threefold, we (1)
illustrate how non-data experts create personal data comics, (2)
describe the modalities of interaction with personal data that origi-
nate from the independent creation of personal data comics, and (3)
evaluate how personal data comics are perceived and understood
by the general public.

2 STUDY 1: CREATION OF PERSONAL DATA
COMICS

With this study, we aimed to investigate how independently creat-
ing data comics supports non-data experts in developing personal
data literacy (RQ1). We invited three non-data expert participants
to create personal data comics about their data and their pregnancy
(i.e., a specific life event entangled in, and reflected by, the multi-
ple sources of data). We acknowledge the limited sample size of
this study, but highlight the participants’ engagement in collecting

and sharing intimate data about their pregnancy and the rich and
meaningful insights it enabled.

2.1 Participants
We used snowball sampling to reach out to pregnant people across
different online communities and invited them to participate in
our research. Three women in their early thirties volunteered to
participate. None of them had previous experience working with
data or data visualization. Participants used three digital products,
as they normally would, for a period of one month: (1) web browser,
(2) fitness tracker, and (3) pregnancy tracker. Resulting in three
different types and formats of data: (1) browsing history, (2) physical
activity logs, (3) pregnancy self-reports.

2.2 Procedure
The individual comic-creation sessions lasted between 65 and 95
minutes and took place via Zoom using the online whiteboard tool
Miro. We choose this setup because of the flexibility of the tool to
zoom in and out, drag and drop, and link elements. Prior to each ses-
sion, we asked participants to obtain a copy of their data and share
them with us. We provided video tutorials explaining how to re-
quest and obtain a copy of their data from each data controller (e.g.,
Google, Ovia Pregnancy App). With the data, we created several
data visualizations over three periods of time: (1) a day, (2) a week,
and (3) a month. In doing so, we aimed to highlight the temporality
of data. In addition, we created ‘the personal data trail’ comic2 de-
scribing the practices and infrastructures behind data collection to
facilitate understanding and familiarize participants with the data
comic format. Each session comprised two main activities. First, we
invited participants to read through and discuss “the personal data
trail” comic, with this activity, we aimed to familiarize participants
with the format of data comics. Second, we invited participants to
create their personal data comics, by dragging and dropping differ-
ent elements into an empty Miro board and thinking aloud. For this
activity, we provided participants with comic elements as material,
including characters portraying different emotions3, narrative texts,
vignettes, and speech bubbles. In addition, we provided them with
data visualizations, which are commonly used as a starting point
for creating data comics (e.g., [1, 24]). We invited participants to
create three comics, each representing a time: a day, a week, and a
month. We were not involved in the comic creation process other
than answering specific questions about the online whiteboard tool
Miro.

2.3 Analysis and Results
We recorded the audio of each comic-creation session and tran-
scribed it using MS Office 365. We analyzed the transcripts as well
as the personal data comics created by each participant, using re-
flexive thematic analysis [5, 6], within a constructionist framework.
We coded the entire dataset using ATLAS.ti, reviewed the codes,
and grouped them into themes: (1) data is hidden in plain sight,
(2) comics drive personal data stories, and (3) data comics transform
data.

2The ’Personal Data Trail’ comic in supplementary material.
3Characters generated with the Comicgen API https://gramener.com/comicgen/

https://gramener.com/comicgen/
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Figure 1: A segment of a personal data comic created by P3. Shown with her permission

2.3.1 Data is Hidden in Plain Sight. Prior to our study, participants
did not know about the possibility of obtaining a copy of their data
or the practicalities of the process. In this way, data is hidden be-
hind regulations, such as the GDPR, which are not well known, and
privacy policies or similar documents that are not easily digestible.
Yet, it is available upon request and it is relatively easy to access.
All participants found the process of obtaining a copy of their data
surprisingly easy. “When you first told me that I needed to download
my data, I thought that I needed to hire a computer scientist and that it
was going to be very difficult. Then I did it step by step and it was fast,
it was easy.” (P3) Nonetheless, none of the participants managed to
open the different files they obtained by requesting a copy of their
data. They either assumed these would be too technical and com-
plicated (P1, P2) or tried to open them with incompatible software
(P3). These results echo previous research (e.g., [4]) describing how
the files and formats in which data is returned to data subjects are
difficult to understand and manipulate. In this way, data is hidden
even more, behind files and formats that are not easy to navigate;
although it is technically possible to navigate them; “I did not open
it [the file]. I just assumed that I wouldn’t understand what it looks
like.” (P2)

Overall, participants initially perceived the notion of data, and
its manifestation in digital form, as intimidating and foreign. Data,
even if personal and deeply entangled with the participants and
their pregnancies, was initially perceived as unfamiliar. Hence, the
personal nature of the data is also hidden, although it becomes
visible through interpretation and exploration. That participants
initially perceived their data as unfamiliar and intimidating illus-
trates their personal data literacy at the beginning of the interview.
In addition, it highlights the need to design and develop interac-
tions and interventions that convey what is possible (e.g., obtaining
a copy of your personal data) and facilitate people’s engagement
with their data.

2.3.2 Comics Drive Personal Data Stories. The process of creating
personal data comics is one of approaching personal data as a probe
that elicits memories and reflections on lived experiences. This pro-
cess is initiated from and guided by the data’s temporal dimension.
Time mediates a two-way relationship between the data and the
participant’s lived experiences and invites questions (e.g., where
was I? What was I doing?). “The searches [browsing history logs]
for that week are from when I had to inform my boss that I am preg-
nant, I had to enter various platforms and pages.” (P3) The sequential
and narrative format of the comic invites participants to create

stories with and from the data, which is contextualized and en-
riched through characters and comic elements such as captions and
speech bubbles. These elements support participants in connecting
and relating data of different types and from different sources with
their lived experiences, which are intertwined. In addition, they
invite the participants to (re)interpret and give meaning to the data.
Is logging the symptom ‘joint pain’ an indicator of ‘joint pain’ or
‘unusual joint pain’? How much pain is joint pain? “I was like oh I
need to take it easy today [Monday]. Especially because on Sunday I
did a lot of steps. And Monday I had joint pain, yeah, and joint pain is
interesting because I only record it if it really hurts because obviously,
I’ve got a lot of joint pain. But only if it’s unusual, you know? Well,
uh, we could do like a little arrow between the joint pain and the steps,
yeah.” (P2)

The resulting personal data comics are then a visual story. Per-
ceived as beautiful, entertaining, and fun. Unlike data, which hides
behind its complexity, data comics are clear and easy to digest, “if I
was just reading this and these were written as paragraphs it wouldn’t
be as engaging or as clear” (P1). Participants appreciated the experi-
ence of creating the comics as an easy and engaging way to explore
their data. In addition, they appreciated the data comics themselves,
reminders of their experiences during a month of their pregnancy.
“The data presented in the way it did and using it to make a comic
invited me to reflect on what has been going on in my life as well as
the pregnancy. It makes a lovely diary/blog as a memory of this really
special time as well.” (P2)

2.3.3 Data Comics Transform Data. The comic format invites par-
ticipants to select, filter, combine, and compare different types
of data and augment data with contextual insights represented
through captions and other narrative elements. Hence, the process
of creating data comics transforms the data, by integrating it with
other data and elements and augmenting it with relevant contex-
tual information (e.g., what “joint pain” really means). We briefly
illustrate (Fig. 2) and describe the strategies that were used by the
participants throughout this process:

• Cropping the Data: Through cropping fragments (e.g., a
period of time) or specific elements (e.g., a category of data)
of a data visualization, participants identified and segmented
the salient or relevant aspects of the data for a given topic or
activity. This is illustrated in Fig. 2.a, where the daily steps
visualization is cropped to show only the time of day the
participant walked to dinner with her partner and walked
back.
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Figure 2: Examples of comic vignettes created by the participants and the different modalities of interacting with data (blue).
Shown with permission.

• Contesting the Data: While creating the data comics, par-
ticipants realized that the data, represented through data
visualizations, was sometimes incomplete (e.g., missing data)
or incorrect (e.g., wrong values). They used comic elements,
such as captions, speech bubbles, and annotations, to contest
and correct the data. This is illustrated in Fig. 2.b, where the
text “this is a lie, I walked 8471 steps” is added to the last day
of the weekly steps visualization; showing a bar with fewer
than 200 steps.

• Highlighting the Data: Participants used lines, shapes (e.g.,
circles and stars), and other elements (e.g., onomatopoeia) to
highlight the most important values of a data visualization
or a vignette combining multiple data visualizations. This is
illustrated in Fig. 2.c, where the total sleep time is highlighted
together with (lack of) sleep-related symptoms such as vivid
dreams, fatigue or exhaustion, and mood. All of these are
important to emphasize the key message of the vignette, the
“tiredness” that the participant experienced that day.

• Structuring the Data: Participants used several design
patterns [1] (e.g., narrative, temporal, faceting) in the data
comics to structure the data and the comics. In doing so, they
used a dimension (e.g., time) or category (e.g., emotions) of
the data to shape the story. This is illustrated in Fig. 2.d,
where time (i.e., day of the week) in the caption is used to
drive the temporal sequence of the comic.

• Relating the Data: While creating the data comics, par-
ticipants identified relationships between different types of
data (e.g., sleep and browsing history logs), as well as be-
tween the data and their lived experiences (e.g., “this is my
first pregnancy and it makes me feel doubts. But my family is
not around, so I search online, it is easier.” (P3)). Participants

used comic elements such as arrows4, captions, and speech
bubbles to underline these relationships. This is illustrated
in Fig. 2.e, where the participant draws an arrow between
her browsing history logs, representing all the things in her
mind, and her feeling of anxiety.

• Chatting with the Data: While creating the comic partici-
pants approached the data as an entity with something to say
about them and their pregnancy experiences (e.g., evidence
or confirmation that something happened). This is illustrated
in Fig. 2.f, where the participant represents hermorning steps
data visualization both as accounting for something that hap-
pened (i.e., she walked to work) and “telling” her something
about it through a speech bubble.

2.4 Summary
Due to its nature, understanding, interpreting, and manipulating
personal data is not a trivial process for non-data experts. The
process of creating personal data comics enables participants to
demystify the perceived complexity around personal data and un-
derstand the way data is intertwined with their lived experiences.
Through this process, participants were able to (1) identify relevant
data sources, (2) relate them to each other and their lived experi-
ences, and (3) correct or oppose the data when necessary. In doing
so, they created personal narratives that augment the data with
relevant contextual information. This process and its output (i.e.,
the data comics) were perceived as clear, entertaining, and fun.

4These were not initially provided by us as part of the material.
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3 STUDY 2: EVALUATION OF PERSONAL DATA
COMICS

With this study, we aimed to investigate how effective and engaging
are data comics (i.e., sequential images and data representations
with structured textual elements) and annotated data visualizations
(i.e., non-sequential data visualizations with unstructured textual
elements). To measure effectiveness, we use a combination of three
factors: efficiency (i.e., time spent working with the visual) [2, 25],
accuracy (i.e., correct understanding of the message) [21, 25], and
immediate recall (i.e., ability to maintain and retrieve information)
[18, 21]. To measure engagement we use the user engagement scale
[16], which understands engagement in terms of focused attention
(i.e., time spent looking at the visual) [16–18], perceived usability
(i.e., degree of control and effort) [16, 17], aesthetic appeal (i.e.,
attractiveness), and reward (i.e., appreciation for the visual and
perceived success) [17]. We developed the following hypotheses:

• 𝐻𝑒 𝑓 𝑓 𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠−𝑒 𝑓 𝑓 𝑖𝑐𝑖𝑒𝑛𝑐𝑦 : we expect participants to derive
specific information from the visual faster after reading the
data comic than the annotated data visualization. Informed
by previous research (e.g., [21, 24]), we anticipate that the
linear and sequential structure of the data comic, where
information is divided into chunks, improves efficiency.

• 𝐻𝑒 𝑓 𝑓 𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠−𝑎𝑐𝑐𝑢𝑟𝑎𝑐𝑦 : we expect participants to have a
more correct understanding of the data after reading the
data comic than the annotated data visualization. Informed
by previous research (e.g., [21, 24]), we anticipate that the
narrative style of the comic will help improve understanding.

• 𝐻𝑒 𝑓 𝑓 𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠−𝑟𝑒𝑐𝑎𝑙𝑙 : we expect participants to have a more
correct immediate recall of the data after reading the data
comic than the annotated data visualization. Informed by
previous research, (e.g., [2, 24]), we expect the comic format,
which groups information into panels with unique informa-
tion and visuals, to facilitate immediate recall.

• 𝐻𝑒𝑛𝑔𝑎𝑔𝑒𝑚𝑒𝑛𝑡 : we expect participants to rate the data comics
as more engaging than the annotated data visualization. Sim-
ilar to Zhao et al. [24], who compared data comics to info-
graphics and concluded that data comics were more engag-
ing, we expect the comic to be perceived as more engaging
and more fun.

3.1 Participants
After performing a power analysis (𝛼 = 0.05, 𝛽 = 95%), we recruited
a non-probabilistic self-selected sample of thirty-four participants
(17 identified as women and 17 as men) via the online research plat-
form Prolific. Data comic evaluation studies have relied on similar
sample sizes (e.g., [21, 24]). Since this study focuses on perception
and understanding, its scope is the general public and not exclu-
sively people who have experienced pregnancy. All participants
could complete our survey on a laptop or desktop device and re-
ported English language proficiency. They were between 21 and
59 years old (𝑚𝑒𝑎𝑛 = 29, 𝑚𝑒𝑑𝑖𝑎𝑛 = 27). Participants were com-
pensated according to the minimum wage in [country of author’s
affiliation]. All participants completed the survey in less than 25
minutes.

3.2 Procedure
We designed a data comic (Fig. 3a) and an annotated data visualiza-
tion (Fig. 3b) with a synthetic dataset, derived from the aggregation
of anonymized data from the participants in the creation study. The
visuals represented a week in the life of a pregnant person through
three different types of data: (1) browsing history logs (e.g., search
terms and keywords), (2) physical activity (e.g., daily steps and
sleep), and (3) pregnancy logs (e.g., symptoms and emotions). We
made sure to include the same data, encode it in the same way (i.e.,
using the same symbols and colors), and integrate the same textual
elements either as narrative elements (i.e., captions and speech
bubbles) or annotations. We used these visuals as prompts during a
between-subject study (i.e., every participant read either the data
comic or the annotated data visualization) delivered through an
online survey.

Participants were randomly assigned to a visual and were invited
to explore it for a few minutes. Then, they were invited to answer
six multiple-choice questions measuring their understanding of the
visual. Participants were instructed to assume that the visual was
about them, hence the questions were formulated in the second
person. The questions covered the information types proposed
by [21], including (1) time (e.g., In what time frame did you take
the most steps on weekdays (i.e., from Monday to Friday)?); (2)
distribution (e.g., What day of the week did you sleep the least
hours?); (3) single-fact (e.g., What pregnancy-related symptoms did
you experience during the week?), (4) encoding (e.g., Which color is
used to present anger?), (5) comparison (e.g., Do you get up earlier
or later during the week or on weekends?), and (6) outliers (e.g.,
What was the most prominent keyword in your online search logs
on Tuesday?). During this stage, the participants could refer back
to the visual. Finally, to measure immediate recall and engagement,
participants were invited to answer open-ended questions about
the visual, as proposed by Bateman et al. [2], and the short-form
user engagement scale [17]. During this stage, participants could
not refer back to the visual.

3.3 Analysis and Results
During the evaluation study, we collected different types of data: (1)
time spent exploring the visual and answering the multiple-choice
questions; (2) error rate from multiple-choice questions to measure
accuracy (i.e., correct understanding), as proposed by Wang et al.
[21]; (3) visual recall scores, coded as proposed by Bateman et al.
[2], and (4) engagement from the short-form user engagement scale
[17]. We report on our findings from the statistical analysis of these
data.

• Effectiveness - Efficiency: It was measured as the aver-
age time spent exploring the visual and answering each of
the multiple-choice questions. We used the Shapiro-Wilk
normality test and found that the average time for the anno-
tated data visualization was not normally distributed. Using
the Mann-Whitney test we found no significant difference
(𝛼 = .05) between the average time spent with the data comic
(𝑀 = 41.5𝑠) and the annotated data visualization (𝑀 = 50.9𝑠).

• Effectiveness -Accuracy: It wasmeasured based onwhether
the answer to each of the six multiple-choice questions was
correct (score = 1) or not (score = 0). We computed the
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(a) Data Comic. (b) Annotated Data Visualization.

Figure 3: Visuals designed for the evaluation study.

mean accuracy score across all the answers as described
by Wang et al. [21]. We used the Shapiro-Wilk normality
test and found that the accuracy scores were not normally
distributed. Using theMann-Whitney test we found no signif-
icant difference (𝛼 = .05) in mean accuracy scores between
the data comic (𝑀 = .93) and the annotated data visualization
(𝑀 = .83).

• Effectiveness - Recall: It wasmeasured following themethod-
ology described by Bateman et al. [2]. The first author com-
puted the immediate recall scores by coding the responses to
the open-ended questions according to the following scale:
all correct (score = 3), mostly correct (score = 2), mostly
incorrect (score = 1), all incorrect (score = 0). We used the
Shapiro-Wilk normality test and found that the immediate
recall scores for the annotated data visualization were not
normally distributed. Using theMann-Whitney test we found
no significant difference (𝛼 = 05) in immediate recall scores
between the data comic (𝑀 = 3.90) and the annotated data
visualization (𝑀 = 3.65).

• Engagement:Weused the short form of the user-engagement
scale proposed by O’Brien et al. [17] to measure participants’
engagement. We calculated the scores for each of the sub-
scales (i.e., Focused Attention, Perceived Usability, Aesthetic

Appeal, and Reward) and the overall engagement score. We
used the Shapiro-Wilk normality test and found the over-
all engagement scores to be normally distributed. Using an
independent-sample t-test (𝛼 = .05) we found that there is a
significant difference (𝑡 (32) = −2.72, 𝑝 < .05) in the overall
engagement between the data comic (𝑀 = 3.23) and the
annotated data visualization (𝑀 = 2.75).

3.4 Summary
Data comics and annotated data visualizations scored similarly
in terms of efficiency, accuracy, and recall. Hence, we could not
find evidence that data comics are more effective than annotated
data visualizations. Nonetheless, both formats were regarded as
highly efficient (i.e., average time spent identifying information less
than 50 s) and accurate (i.e., average accuracy score greater than
0.8). While there was no significant difference in terms of effective-
ness, participants perceived data comics as more engaging than
annotated data visualizations. These findings align with previous
research that concluded that data comics are generally perceived as
engaging, enjoyable, and fun (e.g., [21, 24]) and with the qualitative
results from the creation study.
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4 DISCUSSION
The independent creation of personal data comics is one of active
and playful engagement with personal data. It enabled participants
to engage with their data as prompts to build a story, with their
personal experiences as the driving plot. It facilitated a two-way
dialogue between data and people; data was confirmed and aug-
mented by an experience, event, or activity, which in turn were
used to challenge or contest (other) data. In addition, it allowed the
smooth integration of different types of data from multiple sources,
which were tied to a specific life event or context. Moreover, it was
perceived as effective and engaging in delivering what is expected
by the reader to be a complex message, mainly because it breaks
the information into small chunks that are easy to read and digest.
Hence, data comics facilitate explanation and support data legibility
[15].

The comic format allows complex information to be represented
and communicated in an accessible and entertaining way [21, 24],
and the comic layout and its linear sequential structure offer a
guide for the reader [1]. We found that these attributes provide
enough structure and familiarity for non-data experts to create
their personal data comics, reducing the need for expert facilitation
and guidance besides data processing and visualization.

In our study, participants began creating their comics from visual
representations of their data, and not from the raw data. Bach et al.
[1] describe the different starting points for data comics, including
raw data, a single visualization, and a set of visualizations. We rec-
ommend a set of visualizations as a starting point, as it removes
the initial barrier of manipulating the raw data, which was per-
ceived as challenging and intimidating by the participants in our
study. For this reason, (pre)processing and visually representing
the data is an important step in supporting non-data experts in
creating (personal) data comics. Tools that support the creation of
personal data comics, such as [20] and [24] could integrate data
visualization libraries that generate multiple visual representations
to choose from. In addition to facilitating the interaction with the
data, these tools should stimulate the creative process. Bach et al.
[1] describe that there are no clear guidelines or approaches for
creating data comics. They propose a series of design patterns that
could support data comic creators in their process, such as narrative
patterns, (i.e., creating connections between the data visualization,
the narrator, and the context of the data), and temporal patterns (i.e.,
communicating a temporal change in the data). Some of these were
used instinctively by the non-data expert participants in our study.
Yet, providing an overview of possibilities and layouts could better
support people in independently creating personal data comics. In
addition, the different modalities of interacting with and relating
to data (visualizations) used by our participants (i.e., cropping, con-
testing, highlighting, structuring, relating to, and chatting with the
data) could enrich existing design patterns.

5 CONCLUSION
We proposed personal data comics as a data storytelling approach to
support personal data literacy. We conducted two complementary
studies in the context of pregnancy, to investigate (1) how indepen-
dently creating data comics fosters personal data literacy among
non-data experts and (2) how effective and engaging are data comics

when compared to annotated data visualizations. Our results indi-
cate that non-data experts can successfully create engaging personal
data comics and develop their personal data literacy in the process.
Our contribution is threefold, we (1) illustrate how non-data ex-
perts create personal data comics, (2) describe the modalities of
interaction with personal data that originate from the independent
creation of personal data comics, and (3) evaluate how personal
data comics are perceived and understood by the general public.
They lead to valuable implications for the design of future comics
and tools that facilitate independent comic creation.
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