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Abstract

As the role of visual data representations in everyday information consumption is increasing, the importance of teaching data
visualization literacy to lay audiences, such as children and teenagers, has grown. Research involving children and teenagers
poses unique challenges, resulting in limited literature on teaching data visualization to this audience. This paper reports on
the design and implementation of five educational workshops for children and teenagers aged 7 to 16, conducted over three
years and teaching data visualization in the context of themes such as climate change, detective work, and social media. The
workshops emphasized interactive learning and hands-on projects to engage participants and enhance their understanding
of data visualization concepts and critical thinking skills. Key observations include the importance of tailoring content to
developmental stages, using storytelling and gamification to sustain interest, and fostering collaboration through activities
in small groups. By reflecting on these experiences, the paper contributes to the growing body of research on visualization
education and offers practical resources for educators seeking to make data literacy more accessible to younger audiences.
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1. Introduction

Visual data representations have become an integral part of our
daily consumption of information, not only for experts involved
in visual analysis, but also for lay audiences through ‘casual’ data
visualizations [PSMO07]. Data and visualization literacy, along with
data-driven decision-making skills, are therefore essential compe-
tencies to participate in a democratic society, as has been stressed
by both the European Commission [Eur21] and the OECD, which
features data visualization literacy tasks in the reading and math-
ematics tests of their worldwide PISA study [OEC24]. Previous
work has found low levels of data visualization literacy in vari-
ous general audiences [BMBH16, LKH*16], underscoring the im-
portance of effective data visualization education for the public,
beginning at an early age [ARC*17, SGMK24]. While Bach et
al. [BKR*24] call for future work exploring diverse (and poten-
tially vulnerable) visualization readers such as children, they also
acknowledge the challenges that come with the interdisciplinary
nature of teaching visualization.

Teaching data visualization to children and teenagers presents
unique circumstances distinct from educating adults. Children and

© 2025 The Authors.

Proceedings published by Eurographics - The European Association for Computer Graphics.

This is an open access article under the terms of the Creative Commons Attribution License, which
permits use, distribution and reproduction in any medium, provided the original work is properly
cited.

DOI: 10.2312/eved.20251025

teenagers differ in cognitive development and learning strategies,
which are closely tied to age [Che14]. They also typically have less
prior knowledge or exposure to data concepts than adults [Khel2],
potentially limiting their ability to connect new material to existing
knowledge. Usually, children and teenagers are placed in data visu-
alization workshops by parents or teachers, not necessarily due to
intrinsic motivation. This might lead to lower initial engagement,
requiring tailored approaches to foster curiosity and sustained in-
terest. On the other hand, younger audiences who are still in school
typically spend more time actively learning new skills and absorb-
ing information, potentially making them more adaptable to novel
topics. These fundamental differences highlight the need for re-
search exploring data visualization education tailored to the unique
cognitive, motivational, and developmental needs of children.

However, conducting research with children and underage
teenagers is challenging, particularly in terms of participant diver-
sity, recruitment logistics, and experimental design. Since cognitive
abilities, learning approaches and background knowledge differ be-
tween ages [Khel2], it is difficult to adopt a one-fits-all approach.
Grouping participants into narrow age ranges increases the com-
plexity of the study design and might require a larger total sample
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size. Recruiting children as participants also poses logistical chal-
lenges. Unlike adults, they cannot be reached through platforms
like crowdsourcing websites or social media. Formal studies re-
quire parental consent, and younger participants must often be re-
cruited through schools or community programs, which can result
in relatively homogeneous samples.

In addition to these practical and methodological challenges, de-
signing effective data visualization education programs involves a
wide range of variables, including the specific focus and guiding
themes, the duration and timing of activities, and the balance be-
tween instruction and hands-on learning. Each of these factors must
be carefully adapted to suit the developmental needs, interests, and
attention spans of younger audiences, adding another layer of com-
plexity to the program (and thus study) design. Addressing these
challenges is essential for advancing our understanding of how to
teach visualization effectively to this critical age group.

We present our experiences from five data visualization work-
shops for children and teenagers aged seven to sixteen. All were
held in Austria over the course of three years in varied contexts,
such as summer university courses in different cities and a poly-
technical school. Learnings from each workshop were directly used
in the development of the subsequent workshops to address the
needs, interests, and engagement levels of the participants. While
we did not conduct a formal study, we contribute to the growing
body of knowledge on data visualization education, thus offering
insights into data visualization educational strategies for younger
audiences.

Our main contributions are the contextualization of our expe-
riences and the lessons we learned regarding the choice of topics,
activity design, and approaches to fostering and keeping up engage-
ment. To help other educators prepare their own data visualization
lessons, we also share a GitHub repository containing a selection
of our workshop material that will be continuously updated as we
conduct further workshops. In the following section, we present
previous work in the field and how it has motivated our work. We
discuss concrete influences on our approach in Section 3.

2. Related Work

In recent years, a limited but growing body of research has looked
at the status quo of data visualization education in schools. For ex-
ample, Alper et al. [ARC*17] conducted a mixed-methods study
conducting an analysis of elementary school textbooks and a sur-
vey among teachers. They found that visualizations are heav-
ily used in elementary school material and classrooms and stu-
dents are thought to interpret and create visualizations in early
grades [ARC*17]. Similarly, Boucher et al. [BSK*24] mapped
data visualizations in the Austrian and Slovak school systems, both
based on interviews with teachers and school books. They identi-
fied line, bar, and pie charts as the most important chart types and
found that teachers often use storytelling to complement more tra-
ditional teaching methods.

Despite the presence of data visualization in school education
(materials), Alper et al. [ARC*17] argue that only a small fraction
of the curriculum revolves around interpreting or creating data vi-
sualizations. The teaching personnel in this study claimed that they

think children are not well prepared to create and interpret data
visualizations accurately, especially when it comes to critically ap-
proaching visualizations. Furthermore, Boucher et al. [BSK*24] re-
ported teachers mentioning not having enough educational material
for teaching data visualizations specifically.

More and more research addresses this issue by introducing
specific initiatives fostering data visualization literacy in young
children and youth. Many of these projects (e.g., [ARC*17,
BZP*20, AM22]), however, are centered around specifically de-
veloped teaching solutions such as apps and games. Further-
more, they typically employ and test their educational approaches
in relatively homogeneous settings, such as in the same school
among children with the same educational background. Simi-
lary, extensive literature exists on how to design workshops in
general (e.g., [BHSW25]), and with a focus on data visualiza-
tion [KGD*19], but without the focus on children and teenagers.
We also took inspiration from Huron et al. [HCBF16] and He and
Adar [HA17] who provided ready-to-use material for data visual-
ization education workshops. So far, less research has explored how
to design a low-cost data visualization workshop for children that
is applicable to a range of different teaching scenarios and target
groups and does not require the usage of specific technical solu-
tions.

Our work aims to address this gap by reporting experiences from
our own data visualization education workshops that are not tied to
a specific technology and cover different age groups from young
school children to teenagers.

3. Workshops

We present five data visualization education workshops held by a
minimum of three instructors over the course of three years for dif-
ferent age groups, ranging from seven to sixteen, all held in Ger-
man. Referring to the facets of understanding proposed by Wiggins
et al. [WMOS5], the main goals of the workshops were for the par-
ticipants to be able to explain the meaning of a given simple chart
(explanation), relate the information of the chart to previous knowl-
edge (interpretation), create own charts with given data (applica-
tion) and, to some extent, critically analyze charts (perspective).

Title Year Time Age Students  Alias
Pilot 1 2022 1h 7-8 2 Kids
Dear Data 2022 1h 7-9 15 Kids
Data Influencers 1 2023 15h 14-16 10 Teens
Pilot 2 2023 1h 7-8 & Kids
Data Detectives 1 2023 15h 7-9 25 Kids
Data Detectives 2 2024 3h 9-12 20 Kids
Data Influencers 2 2024 2h 11-15 16 Teens

Table 1: Overview of workshops. We roughly split the participants
into two categories, “Kids”, and “Teens”, which we use to refer-
ence the respective age groups.

Table 1 shows an overview of the workshops, including group
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sizes and participant ages. Based on their contents (described be-
low), we call the workshops Dear Data, Data Detectives 1 + 2 and
Data Influencers 1 + 2. While the Dear Data and the two Data De-
tectives workshops were aimed at younger age groups (ages 7 to
12, in the following referred to by the alias kids), the two Data In-
fluencers workshops targeted older children and teenagers (ages 11
to 16, referred to by teens). Four of those five workshops (all ex-
cept Data Influencers 1) were organized as stand-alone courses in a
summer university program for children in two different locations
in Austria (in a rural as well as an urban area), and the Data Influ-
encers 1 workshop took place at a polytechnical school, a one-year
general education school that follows the gth grade and focuses pri-
marily on career preparation. The age brackets align with the last
two developmental stages in Piaget’s theory of cognitive develop-
ment [Mcl13]. The kids fall into the operational stage (7-12 years),
where they are capable of logical reasoning and solving problems,
as long as they are restricted to concrete scenarios. The teens are
mostly already in the formal operational stage (12 + years), where
abstract thinking and scientific reasoning start to emerge [McI13].
We attempted to align our workshop contents with that theory.

Setup and Limitations. Due to the difficulties of obtaining con-
sent when conducting scientific studies with minors mentioned in
the introduction, we avoided collecting any personal data about the
participants. Additionally, all workshops were designed with a fo-
cus on the participants’ learning experience, not with the purpose
of a systematic scientific study. We observed, collected feedback as
one would do in any workshop and reflected on our experiences
but avoided demanding anything from the participants that was
for the paper’s benefit specifically, not theirs. Participant selection
was outside our control, resulting in groups of different age ranges
and sizes that were not representative of the respective age groups
(such as an all-male group in the Data Influencers I workshop). Be-
yond the approximate age and, to some extent, the educational level
of the participant groups, we did not collect further demographic
information from single participants. Even though the workshops
Data Detectives 1 and 2 as well as Data Influencers 1 and 2 were
similar, each of the workshops was only conducted once, with one
group of participants. To make the most of the available time slots,
the focus was on delivering content rather than providing explicit,
detailed feedback at the end of the workshops. While we received
valuable feedback from the children and their teachers, two of the
workshops were shortened by the hosting institution, which meant
that the planned debriefing sessions — where we would have gath-
ered additional participant feedback — could not be conducted.

Synthesis and Validation of Learnings. We build our learnings
on three data sources: our own observations (as instructors and ob-
servers); feedback from teachers or chaperons who attended the
workshops and provided their perspectives in short, informal con-
versations during and after the workshops; and the participants
themselves who were eager to share which parts of the workshops
they enjoyed. Immediately after each workshop, we took time to-
gether to reflect on our experiences and the reported feedback, tak-
ing detailed notes on what went well and what could be improved.
In discussion, we then synthesized these experiences into the ten
overarching learnings. We validated our workshop design for the
Dear Data and Data Detectives workshops during two pilot work-
shops with small groups of children we knew and who provided de-
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tailed feedback. We validated our learnings by incorporating them
into the subsequent workshops and receiving positive feedback. For
example, in the Data Detectives 2 workshop, many participants
wanted to take home some more materials, and one chaperoning
adult said that our workshop worked better than the session they
had chaperoned before. Finally, we also consider the fact that we
have been reinvited to conduct our workshops at each venue as pos-
itive feedback.

3.1. Themes

Our first workshop, Dear Data, was loosely based on the Dear
Data project [LPP16] and introduced data visualization concepts
without a central underlying theme. Based on the experiences with
this workshop, we planned the subsequent workshops around con-
crete topics, aiming to make the data more tangible and relatable.

Climate Crisis. In the Data Detectives and Data Influencers work-
shops, we chose the climate crisis as the central theme, recogniz-
ing its relevance as a pressing global issue that can be effectively
explained and contextualized through data. Research suggests that,
despite the complexity of the climate crisis, even elementary school
children already show interest in environmental topics [Hol07].
Building on this interest, we introduced fundamental concepts of
the climate crisis using a combination of compelling imagery and
engaging data visualizations, some of which were sourced from
popular social media channels such as @quarks.de, @katapult-
magazin, @klima.neutral and @funk. We made the topic more ac-
cessible and maintained the students’ interest by focusing on age-
appropriate and relatable subtopics of the climate crisis, such as the
CO, emissions of popular foods or electronic devices. This ensured
the content was not only educational but also enjoyable. By choos-
ing such a relevant theme, we aimed to stress the usefulness of data
visualizations for understanding complex phenomena, while at the
same time raising awareness about the climate crisis.

Detective Work. In the Data Detectives workshops, we combine
the topic of the climate crisis with a story about ‘detective work’,
aiming to engage kids in our workshops. This approach allowed us
to present climate matters as a coherent story while capturing and
maintaining the children’s interest and motivation through detec-
tive mystery play which has previously [MIAa24] been employed
successfully. We humorously introduced ourselves as professional
data detectives, solving cases with the help of data evidence, and
framed the workshop as a training camp for apprentice detectives.
Each child received a data detective ID card to note their most in-
teresting learning of the workshop (Data Detectives I) or collect
stamps for completed activities (Data Detectives 2), providing a
gamified sense of accomplishment and reinforcing motivation.

Social Media. Considering the widespread familiarity and daily
relevance of social media in the lives of teenagers [Pew24], social
media is an ideal lens through which to explore data visualization.
For the Data Influencers workshops aimed at teenagers, we there-
fore introduced social media both as a vehicle to talk about the
climate crisis and as a second theme.

We started into the theme by collecting and visualizing the
group’s social media usage patterns, and continued by discussing
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the climate crisis using data visualizations shared on the social me-
dia platforms Instagram and TikTok. These real-world examples
highlighted how data can be creatively visualized to communicate
complex topics to a broad audience. By analyzing and critiquing
these visualizations, participants were encouraged to think criti-
cally about the effectiveness of such representations and their im-
pact on public understanding. Finally, the participants got a chance
to create their own visualizations related to the climate crisis that
could be posted on social media in individual hands-on projects.

This integration of social media served multiple purposes: it
deepened the participants’ engagement by connecting to their lived
experiences, demonstrated the ubiquity of charts in their everyday
digital interactions, and underscored the power of social media as
a tool for raising awareness about pressing global issues like the
climate crisis. The theme also allowed for discussions about the
credibility and reliability of visualizations encountered online, fos-
tering not only data literacy but also critical media literacy.

3.2. Agenda/ Process

The workshops were designed to be highly interactive, encouraging
students to actively share their knowledge and interests. Building
on experiences from other workshops [BZP*20,BVY*23, AM22],
we mixed theoretical input with activities, with a stronger focus
on (physical) activity breaks in between theory blocks in younger
age groups — due to the potentially beneficial effects for elemen-
tary school children [PDV*22]. The agenda components are de-
tailed below; the hands-on projects at the end of each workshop are
described in Section 3.3. Figure 1 shows an overview of the total
durations and components of the five workshops.

Workshop Duration & Composition = Theoretical Input

Critical Thinking

DearDate [N [ e
Detectives 1 H B Ies Group Activity

m Hands-On Projects

Detectives2 [l || L

infuencers 1 [
influencers2 1 B

0 20 40 60 80 100 120 140 160 180
Workshop Duration (min)

Figure 1: Composition of the five workshops into five types of con-
tent (Theoretical Input, Critical Thinking, Break, Group Activity,
Hands-On Projects). Blue segments are presented by the instruc-
tors, green segments actively involve the participants.

Theoretical Input. All five workshops included an introduction to
data, data collection, and data visualization early on in the agenda.
This introduction served to provide information relevant for subse-
quent workshop activities and to make the concept of data acces-
sible for children, focusing on the first two facets of understand-
ing, explanation and interpretation [WMOS5]. This segment was de-
signed as an interactive lecture, blending information delivery with

interaction to both get a sense of the children’s prior knowledge
and interests and make the session more engaging. We used every-
day examples of quantitative and qualitative data and data collec-
tion that we expected to be relatable to the respective audience. By
grounding such abstract concepts in familiar contexts, our aim was
to reduce cognitive barriers.

For the kids in the Data Detectives and the Dear Data work-
shops, we continued the introduction to data (collection) with an
overview of different chart types and, in the Data Detectives case,
introduced climate change at a later stage of the workshop. In the
two Data Influencers workshops, we only had a short introduction
to data (collection) in general (and, in the case of the Data Influ-
encers 2 workshop, the concept of data visualization pipelines) and
later presented different data visualizations in the context of so-
cial media posts about climate change, thus also introducing the
workshop’s themes. These different approaches aimed to accom-
modate the differences in previous knowledge between kids and
teens. In accordance with the findings of Boucher et al. [BSK*24]
on the prevalence of chart types in school books, we focused on bar
charts, line charts, donut charts, and maps in all workshops. While
we provided an elementary introduction for the kids, we discussed
the chart types in the context of real social media posts on climate
change with the teens.

Critical Thinking. Understanding and creating charts were the
primary focus of all workshops. However, considering the social
media theme of the Data Influencers workshops, we also aimed to
foster the feens’ critical thinking skills in the context of mislead-
ing charts. These skills are defined as “the ability to read, inter-
pret, and reason about erroneous or potentially misleading visual-
izations” [GCK23], aligning with the perspective facet of under-
standing by Wiggins et al. [WMO5] and a lack thereof found by
Alper et al. [ARC*17]. In the Data Influencers 1 workshop, we
ended with a discussion about a misleading graph [DS21] and how
it could be improved to become clearer, e.g., by adapting the axes.
In the Data Influencers 2 workshop, we switched the order and
started with a discussion on both misleading graphs and correlation
vs. causation before going into the theoretical input section.

Breaks. Considering the kids’ age and the duration of the work-
shops (up to 3 hours), we included several breaks and low-effort
activities such as a warm-up exercise or distributing detective ID
cards to be filled in (Data Detectives) between workshop sections.

Group Activities. To facilitate the interaction of the participants
with the topic and as an intermediate step between theoretical input
and creating their own visualizations [BZP*20], all workshops also
included some activities carried out with the entire group at differ-
ent times. The focus of these activities was both the interpretation
and application facets of understanding [WMO5].

The two Data Detectives workshops started with a warm-up ac-
tivity to engage children, encourage interaction, and showcase cre-
ative data visualization. For the activity, we asked the children to
form groups, first according to their breakfast that morning and then
their mode of transportation to get to school. We took photos of the
groups for later use and proceeded with the next portion of our
workshop. After the first input session from our side (see above),
we presented these photos and collected the children’s ideas on how
to make the number of children per cluster more obvious. We let the
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children line up in rows and took another photo which confirmed
that personified bar charts were a good choice.

For the Dear Data and Data Influencers workshops, we took
inspiration from Alper et al. [ARC*17]. We collected data from
the participants (favorite color, month of birth, social media appli-
cations they used, time per day spent on social media) and cre-
ated visualizations in real-time, using the blackboard for the par-
ticipants to add their data points directly and Google Sheets as an
example of easy-to-use software many students already know from
school [BSK*24].

3.3. Hands-on Projects

Building on established practices [ALR22] and prioritizing work-
ing with data and data visualizations, we dedicated a substantial
portion of each workshop to hands-on visualization activities tai-
lored to specific age groups and conducted in smaller groups (see
Figure 2 for impressions). These projects aimed at both the inter-
pretation and application facets of understanding [WMO5].

Figure 2: Impressions of the hands-on projects.

Dear Data. Inspired by the Dear Data project by Lupi et
al. [LPP16], we asked the children to draw data collected previ-
ously in the workshop, such as favorite colors or months of birth,
on postcards (Figure 2 D and E). We collected their addresses, and
each child received a randomly selected postcard after the work-
shop. Beyond the data visualization types discussed previously in
the workshop, and some exemplary creative data visualizations
both from the Dear Data project and drawn by ourselves, the par-
ticipants did not receive any instructions on how to visualize their
data. We did, however, split them into three groups, each of which
was closely supervised and consulted by one of us instructors.

Data Detectives. Integrating our learnings from the Dear Data
workshop, and considering kids’ difficulties for abstract thinking
outside concrete scenarios [Mcl13], we provided more detailed in-
structions for the projects for the Data Detectives workshops.

For the Data Detectives 1 workshop, we provided three small
climate-related datasets, two of which (CO, emissions of food, and
CO, emissions of different modes of transportation) were visual-
ized by the participants as bar charts using Lego bricks (Figure 2
C) and crafting paper (Figure 2 H), respectively, as has been sug-
gested by other authors [BVY*23, AM22]. The third dataset (CO,
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emissions of different packaging materials) had to be matched with
a creative area graph representing differently-sized clouds of CO,
emissions which the children could then embellish to their taste
(Figure 2 F). We split the students into three groups, each of which
was supervised by one instructor who worked together with them
to translate the dataset into a (physical) visualization. The groups
rotated through all three activities.

For the Data Detectives 2 workshop, we introduced unsolved
detective cases inspired by climate mystery stories [EuUdLN] that
could be solved using data evidence (Figure 2 A). Each story subtly
revealed the climate crisis as the ultimate culprit. The first ‘case’,
which we worked on collectively with the entire class to intro-
duce the concept, involved the unexplained deaths of marmots in
the Alps. We solved it using data about rising temperatures and
the increasingly harsh living conditions for marmots. We then split
the class into three groups (each supervised by one instructor) and
had them rotate through three additional cases which they could
solve with the help of (drawing and interpreting) data visualiza-
tions. These hands-on projects focused less on designing data visu-
alizations, but more on using data and visualizations to make deci-
sions, that is, to solve the case.

One project, for example, involved visualizing temporal data on
glacier altitudes in a line chart to work out that the reason for ap-
pearing corpses in the mountains is melting glaciers revealing what
was previously covered by ice. Another project combined a pre-
pared dataset of rising temperatures with drought data hidden in
‘diary entries’ to make sense of a boat found in a dry landscape.

Data Influencers. In the Data Influencers 1 workshop, we pro-
vided two datasets (one on CO, emissions of different modes of
transportation, one on the numbers of public transportation users
in their city for several years) to be visualized on paper. Inspired
by the approach discussed by Bishop et al. [BZP*20], and consid-
ering the feens’ ability of abstract thinking and scientific reason-
ing [Mcl13], we let them choose dataset, chart type, and design el-
ements freely, thus offering minimal instructions while supporting
them in their decision-making process. This provided maximum
flexibility to adapt to the students’ individual needs and offer indi-
vidual support as needed, thus accommodating the students’ differ-
ent educational backgrounds — some of whom did not speak Ger-
man as their first language.

Building on this experience, and to further provoke the teens’
reasoning abilities, we designed a more challenging (end-to-end)
data project for the Data Influencers 2 workshop that involved data
preparation steps before the data visualization task. The students
could individually choose from two projects we had prepared. In
either case, the objective was to visualize the data in the design of
an Instagram post. This aimed to motivate students to get creative
and think about colors, embellishments, and their audience.

One project involved calculating and visualizing the CO, emis-
sions of a recipe of their choice. We provided a set of recipes as well
as data regarding the CO; emissions of many foods. The students
then had to calculate the CO, emissions for the required amount of
each ingredient in their recipe, before visualizing this data (Figure
2 B and G). The other project dealt with the environmental factors
of travel. We again provided the data regarding the emissions of
various modes of transportation, as well as an exemplary trip and
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various options how this trip can be completed (e.g., going by train,
using the car to get to an airport and then flying, combining car and
trains, etc.). The students then had to calculate the total emissions
for a few travel options and visualize those in their preferred way.

4. Learnings

We present key learnings from our five workshops, which we be-
lieve can benefit other educators. These learnings apply to all age
groups we worked with and some of them align with what was
found to be relevant in other workshops [KGD*19, BHSW25].
Where suitable, we provide insights into age-specific experiences
in detail. While our findings do not stem from a formal study and
are therefore not generalizable, they provide insights into several
questions raised in “Challenges and Opportunities in Data Visu-
alization Education: A Call to Action” by Bach et al. [BKR*24].
To contribute to this discussion, we mapped our key learnings
(numbered LX) to corresponding questions (denoted QX) from
Bach et al. [BKR*24]. Figure 3 illustrates how our learnings re-
late to the categories of questions they present. A full list of ques-
tions and respective learnings is available in our GitHub repository
(https://github.com/DataVisEd/Data-Visualization-Workshops).

Learnings from our workshops
L1 Be prepared to flexibly adjust to learners' needs and interests.
I I L2 Establish a personal connection to learners.
II L3 Employ a guiding topic that resonates with learners.
II L4 Emphasize the usefulness of data vis for learners.

L5 Make use of storytelling & gamification techniques.

L6 Center the workshop around interactive elements and guided
hands-on projects.

L7 Create an atmosphere that fosters critical thinking.

L8 Provide end-to-end instead of pure visualization projects.

I I L9 Include project work in small groups.

II L10 Employ a modular workshop design.

Themes of questions posed by Bach et al.

Figure 3: Learnings from our workshops and corresponding
themes of addressed questions posed by Bach et al. [BKR"24].

L1: Be prepared to flexibly adapt to learners’ needs and inter-
ests (Q3). Given the setup of our workshops across different in-
stitutions with children from various schools and classes, our par-
ticipant pool was likely more diverse than in a typical school set-
ting. We worked with participants of varying ages, socio-economic
and educational backgrounds, and language proficiencies. This di-
versity came with unpredictable differences in development (es-
pecially noticeable among the kids), prior knowledge, comprehen-

sion, learning preferences, and engagement. Many of these circum-
stances were beyond our control and only partially known in ad-
vance; the Data Influencers 2 workshop, for example, had partici-
pants mainly from the lower end of the announced age range, i.e.,
at the brink of the formal operational stage [Mcl13]. As a result,
some of the teens solved the hands-on project as intended, while
others were still somewhat overwhelmed by the level of abstrac-
tion needed. Balancing content and activities to engage advanced
participants without overwhelming others proved challenging. We
succeeded by employing activities with individually scalable com-
plexity, adapting content on the fly, encouraging low-pressure par-
ticipation, and providing individualized support. This flexible and
responsive approach to meet diverse needs [KC15] was possible
thanks to at least three instructors per workshop. L1 aligns with
Kerzner et al. [KGD*19] who recommend to “adapt [workshop
methods] tactically” even when dealing with adult and more ho-
mogenous audiences.

L2: Establish a personal connection to learners (Q6, Q28).
Since all workshops took place outside of regular school activi-
ties, the participants did not know us beforehand. Establishing a
personal connection proved beneficial in fostering engagement and
building learners’ confidence. In the Data Influencers workshops,
we gained the feens’ acceptance and encouraged participation by
sharing our own experiences with social media. Engagement grew
further when students realized that one of us was part of a sports
club they recognized. Kids responded positively when we directly
encouraged them or shared personal anecdotes during the activities.

To facilitate these personal interactions, we divided participants
into smaller groups and maintained a high instructor-to-learner ra-
tio, which allowed for more individualized attention. Our approach
aimed to keep the workshops collaborative by fostering interaction
both among participants and between participants and us instruc-
tors. Additionally, the absence of formal assessments reduced per-
formance pressure, enabling students to participate without fear of
making mistakes. As external instructors, we were also able to in-
teract more informally with the learners, minimizing hierarchical
barriers and promoting a more open, engaging environment.

L3: Employ a guiding topic that resonates with learners (Q6,
Q17, Q19). Reflecting on the Dear Data compared to the sub-
sequent workshops, selecting a guiding topic that resonates with
learners’ interests and experiences proved helpful in enhancing en-
gagement and understanding among participants. It also enabled us
to find a common ground between participants with various back-
grounds. In the workshops with kids (Data Detectives), we sim-
plified the concept of the climate crisis by focusing on relatable
aspects, such as familiar foods or modes of transportation. Framing
the activity as a detective mission to find the ‘villain’ named cli-
mate change kept them motivated. For the feens (Data Influencers),
we analyzed climate-related charts shared on social media and se-
lected topics like CO, emissions from electronic devices to align
with their interests. These approaches successfully sparked mean-
ingful discussions and kept participants engaged. However, we did
notice somewhat reduced interest in the topic of social media with
the younger teens in the Data Influencers 2 workshop, highlighting
the importance of age-specific topics.

In both the Data Detectives I and the Data Influencers 1 work-
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shop we designed the hands-on project by first selecting a mode of
visualization (drawing, Lego bricks, crafting paper) and then fitting
a task related to the guiding topic to it, resulting in a somewhat dis-
joint narrative. In the subsequent workshops, however, we reversed
the process by first deciding on tasks related to the guiding topic
(solve a case, create a visualization for social media) and then find-
ing suitable visualizations, leading to a more coherent, creative, and
engaging workshop design.

L4: Emphasize the usefulness of data vis for learners (Q6, Q17).
By engaging students in collecting and visualizing data about fa-
miliar aspects of their lives, such as social media use, we demon-
strated how data visualization can help make sense of personal in-
formation. Since students were already familiar with metrics like
the number of accounts they followed or the time spent on spe-
cific apps, they quickly saw how visualizations could help them
compare results and gain new insights. This hands-on experience
underscored data visualization’s practical utility as a tool for in-
terpretation and communication. Additionally, by introducing free
and easy-to-access tools for creating visualizations, such as Google
Sheets, we enabled participants to explore other use cases, such
as visualizing the development of their pocket money over time.
Hence, we recommend engaging in conversations with learners
about their interests and passions, while emphasizing how data vi-
sualizations can be applied in contexts relevant to their lives.

LS5: Make use of storytelling & gamification techniques (Q22).
All five workshops included both storytelling and gamification ele-
ments, albeit to different extents. Gamification has been defined as
“the use of game design elements in non-game context” [DDKN11]
and recent years have brought a lot of discussion on the use of gam-
ification in educational contexts. However, many of these studies
refer to computer-based material [NBC*19] and there is little liter-
ature on how to use gamification in an in-person classroom setting.

The power of storytelling and gamification was most apparent
in the Data Detectives workshops. Both of them framed the kids as
data detectives in training but only the Data Detectives 2 workshop
told a coherent story from beginning to end. In the Data Detectives
1 workshop we did not integrate the data detective ID cards into the
activities enough and while the kids were excited for a souvenir to
take home and handing out the ID cards was useful as a short break
in a longer theoretical session, ultimately the ID cards did not have
a clear purpose in the context of the workshop. We also designed
the hands-on projects with a focus on the data visualization and data
physicalization aspects, leading to somewhat uninspired detective
stories. In the Data Detectives 2 workshop, on the other hand, we
prioritized the detective component of the workshop and designed
all our material around this theme, which resulted in a much more
coherent overall workshop design. The stamps they could collect
for each finished activity motivated the kids so much that they even
asked to bring home some of their unfinished work. Also, the final
projects themselves were embedded in a story as each project was a
case the detectives had to solve using data visualizations. This had
a visible impact on the kids’ motivation and engagement and they
were excited by the thought of working as detectives and solving
cases with data.

In the Data Influencers workshops, we did not have any explicit

gamification elements. We specifically decided not to focus on the
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competitive aspect of social media and, for example, did not collect
any data on the number of followers the zeens had on their social
media accounts to avoid the potential negative effects of teenage
group dynamics. When collecting data about the feens’ social me-
dia use, however, we noticed an interest in comparing screen time
or the number of apps used between the feens. Designing parts of
the workshop as a competition, for example between two teams of
participants, could increase engagement. In contrast to the Dara In-
fluencers I workshop, which only involved storytelling in the con-
text of social media, the final projects in the Data Influencers 2
workshop were centered around questions such as “Which recipe
has the lowest CO; emissions” or “Which mode of transportation
has the lowest CO, emissions?”. While adding complexity to the
projects, we noticed this also made the visualization tasks more in-
teresting to the teens.

L6: Center the workshop around interactive elements and
guided hands-on projects (Q9, Q22). The high degree of inter-
activity in all workshop components, even in the theoretical input
segments, allowed us to partially adapt content and speed to the
students’ knowledge and interests. We also found that interactivity
allowed the students to learn from each other. The participants of
the Data Detectives workshops were intrigued by the idea of acting
as climate detectives or experts themselves and showed a high level
of involvement and excitement, happily volunteering their previ-
ous knowledge and ideas. We specifically noticed the difference
interactivity can make for student engagement in comparison of
the Data Influencers and the Data Detectives workshops. The par-
ticipants of the first ones, which we started with the background
on data and data visualizations, took much longer to show interest
and begin interacting with us than those in the second workshops,
where we started with a physical activity. However, this could also
have been due to age-related differences in engagement between
kids and teens.

The hands-on projects generally were well received, even con-
sidering that many students needed some guidance and detailed
explanations. While not all students were able to solve the tasks
the way we had imagined, all of them got creative with visualiz-
ing the data, and most of them proudly wanted to take their results
home. Across all workshops, we noticed that regardless of age the
students were more engaged in these activities when given some
guidance on how to visualize their specific data, for example in the
form of material tailored to a specific type of visualization (Data
Detectives 1) or a template to fill out (Data Detectives 2).

For most interactive workshop components, but in particular for
the hands-on projects, we had calculated barely enough or too little
time, underestimating how small delays quickly add up in a larger
group. As shown in Figure 1, we adapted our workshop design by
increasing the time spent on activities and projects, while keeping
the theoretical input sections nearly constant.

L7: Create an atmosphere that fosters critical thinking (Q24).
In both Data Detectives workshops we were pleasantly surprised
by the amount of critical thinking demonstrated during both the
climate discussions and the detective work, aligning with findings
that already elementary school children have the ability to criti-
cally assess concepts [Lail 1]. We now believe the kids would have
been eager to identify misleading visualizations and plan to include
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it in future workshops, especially considering the fact that critical
assessment of data visualizations is not prioritized in elementary
school education [ARC*17].

With the social media theme of the workshop and the age of our
participants in mind, we included a segment dedicated to the criti-
cal assessment of data visualizations specifically at the end of the
Data Influencers 1 workshop. We aimed to encourage critical as-
sessment of data visualizations and provide the relevant skills as
well as to remind the students not to ‘believe everything they see
on the internet’. While the feens were very susceptible to the idea
of misleading graphs, quickly identified deceptive visualizations,
and were open to discussing possible explanations and potential
improvements, they seemed even more interested in the content
of our example visualization [DS21], namely why it only depicted
women.

To catch the feens’ interest we switched the order in the Data
Influencers 2 workshop and started with the critical thinking sec-
tion. However, the discussion was not as lively as in the previous
workshop, maybe due to the (unexpectedly) lower age of the par-
ticipants or because, at the beginning of the workshop, they did
not feel confident enough to offer critical opinions. Especially the
topic of correlation and causation did not resonate with them. In fu-
ture workshops, we therefore plan to first create an atmosphere in
which critical thinking is encouraged before going into the critical
assessment of data visualizations and tailoring the critical thinking
content even more to the participants’ age.

L8: Provide end-to-end instead of pure visualization projects
(Q24). Data visualization cannot be seen as an individual task,
as it is closely tied to data preparation. Both for interpreting data
visualizations one encounters in the media and for creating own
visualization, it is important to understand data sources and data
structures. While our introduction to data analysis pipelines in the
Data Influencers 2 workshop seemed to be a bit too complex for the
participants’ age, we found that adding some data preparation tasks
in the final projects of the workshop made the tasks more challeng-
ing and interesting compared to the Data Influencers 1 workshop
where the data were provided in their final form and some feens
were clearly bored by the simplicity of the task. We also saw this
effect in the group activities where data were collected and visual-
ized collectively, making them more tangible.

L9: Include project work in small groups (Q20, Q27). The indi-
vidual hands-on projects in the Dear Data, Data Detectives 1 and
Data Influencers 1 workshops did not stimulate much interaction
between the participants, contrasting the experiences by Bishop et
al. [BZP*20] who reported their participants “learned from shared
experiences”. While some participants were quick to figure out the
task at hand, worked independently and got very creative during
those activities, others followed our instructions very closely and
regularly asked for next steps. Having them work together in a
smaller group, as we did in the Data Detectives 2 and the Data
Influencers 2 workshops, helped get everyone on board.

Splitting the participants into balanced groups in terms of skills,
needs, and temperaments combined with close supervision by and
interaction with us instructors made sure everyone was heard, miti-
gating the problem of a few participants dominating the scene while
others stay quiet. We observed that quieter participants became

more talkative and engaged than during the other workshop parts.
The smaller groups also allowed us to tailor our input and support
to individual participants’ needs, more than it had been possible
when working with the entire group. The resulting smaller teacher-
student ratio also reduced our individual workloads.

L10: Employ a modular workshop design (Q3, Q20). Before
and during all five workshops we had to spontaneously adapt to
changes in participant age, participant number, and workshop du-
ration. The Data Influencers 2 workshop, for example, had partici-
pants from the lower end of the announced age range only which we
were told on the day of the workshop. Both Data Influencers work-
shops were unexpectedly cut short, which we were informed of dur-
ing the workshops. Some of the workshop segments, especially the
hands-on projects in the Dear Data and Data Detectives workshops
took longer than expected, while others led to discussions different
from our expectations. Considering our already prepared workshop
material, our flexibility was limited but we did our best, for exam-
ple, by spontaneously cutting more complex projects and reducing
the number of activities. A modular workshop design that allows
to easily add or remove individual segments while maintaining a
coherent workshop can help provide more flexibility, which is also
recommended by Kerzner et al. [KGD*19]. Additionally, such a
modular workshop would allow to conduct various versions of the
same workshop, reducing the workload in preparation.

5. Conclusion

We present our learnings from five data visualization education
workshops with children and teenagers and relate them to the
call to action by Bach et al. [BKR*24]. Key observations in-
clude the importance of tailoring content to developmental stages,
using storytelling and gamification to sustain interest, and fos-
tering collaboration through activities in small groups. We also
found that a personal connection to both the topic and the
workshop instructors increases participant engagement. By re-
flecting on our hands-on experiences with designing and con-
ducting these workshops, we aim to help other educators plan
their workshops and inspire future studies looking into specific
aspects of data visualization education workshop design; one
such aspect could be the importance of emphasizing the use-
fulness of data visualization for participant motivation. More-
over, we provide the materials used in the most recent iteration
of the workshops for both age groups in our GitHub repository
(https://github.com/DataVisEd/Data- Visualization-Workshops).
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