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ABSTRACT we propose to run a one-day workshop with the goal of further 
developing actionable research agendas to more comprehensively 
defne, understand, and improve visualization literacy. By contin-
uing critical discussions with diverse perspectives from the CHI 
community, we can deepen investigations of visualization literacy 
through multiple lenses, such as measurement, interventions, and 
pedagogy. 

Researchers have proposed many defnitions of visualization lit-
eracy, targeting various aspects of the term. But we have yet to 
fully capture what it really means to be literate in visualizations, 
which has important downstream implications, such as how to 
efectively teach visualization skills to younger generations. We ran 
a meetup at IEEE VIS 2022 that attracted over 30 researchers in the 
feld, who discussed aspects of visualization literacy such as how 
we measure it, how we can improve it, how it develops, and how it 
relates to other literacies. ACM CHI has a track record of attract-
ing researchers from various felds such as visualization, learning 
sciences, and design, advancing research through both quantitative 
and qualitative approaches in and around HCI. For this year’s CHI, 
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1 MOTIVATION 
Information visualizations can enhance people’s understanding of 
data and assist in important decision-making processes (e.g., visu-
alizations designed to help people decide whether to wear a mask 
during the COVID-19 pandemic or hurricane forecasts designed to 
help people make evacuation decisions). However, the usefulness of 
these enhanced data displays in the wild relies largely on a viewer’s 
visualization literacy, which has been defned across research eforts 
in various ways (e.g., [10, 13, 14, 26, 38, 48]). For instance, some 
defnitions are based on a person’s ability to do fundamental visu-
alization tasks (e.g., retrieving values or making comparisons) [38], 
correctly interpret visualizations in the face of misinformation [26], 
or even create visualizations [13, 48]. Defnitions of visualization 
literacy tend to either focus on certain aspects of this construct, 
or were created within boundaries of specifc studies, and may 
not fully capture what constitutes being literate in visualizations. 
The growing, but scattered, momentum in visualization literacy 
research subsequently afects the comprehensiveness and efective-
ness of measurements and interventions designed based on these 
defnitions [4]. The propagating, and lasting, efects of this lack of a 
comprehensive understanding of visualization literacy necessitate 
deeper investigations of this construct. 

Thus, our overarching question: What is visualization liter-
acy? (assuming it—whatever it is—should even be called “literacy” 
in the frst place [16]). The answer becomes more complex as we 
drill down to the underlying process of interpretation, which often 
involves a combination of low-level and high-level visualization 
tasks. Interpretations inevitably drive decisions, afecting a variety 
of stakeholders, further complicating our picture. This complexity 
multiplies again if we consider visualization construction to be part 
of visualization literacy, analogous to how writing is a component 
of textual literacy. Moreover, interpreting visualizations in the wild 
is often also context-dependent. For instance, diferent facets of vi-
sualization literacy may have varying levels of relevance depending 
on a viewer’s background, task, occupation, and preferences. Such 
interactions with visualizations can also involve skills from other 
domains like statistics. Thus, to advance toward a more comprehen-
sive understanding of all facets of visualization literacy, we must 
bring together researchers, practitioners, teachers, and students 
from various domains—not only human–computer interaction and 
visualization, but also felds like psychology, learning sciences, and 
education—to form a more holistic view of visualization literacy. 

Although there have been previous IEEE workshops on related 
topics, such as visualization guidelines, pedagogy, and activities 
(e.g., [3, 31, 33, 36]), as well as CHI education symposiums on HCI 
more broadly (e.g., [20]), these prior eforts have not emphasized 
critical questioning of the visualization literacy construct itself. To 
pursue these critical discussions and include diverse perspectives 
on visualization literacy, a subset of organizers of this workshop 
ran an hour-long meetup at IEEE VIS 2022, drawing more than 30 
attendees. Following a productive discussion, this meetup raised 
numerous signifcant research challenges that remain unaddressed, 
such as: 

How can we more efectively measure visualization liter-
acy? Prior works within the visualization community have pro-
posed various ways of quantifying the ability to interpret visualiza-
tions (e.g., [11, 13, 17, 26, 38, 39]). Although these eforts serve as 
a solid foundation for measuring visualization literacy, they lack 
focus on a wider range of higher-level tasks (e.g., visualization con-
struction): current measurements tend to focus on the interpretation 
of visualizations. It is important to identify skills, practices, and 
dispositions that have efects on visualization literacy, but are not 
yet part of measurement foci, and develop assessments for these. 

How can we design and develop interventions for im-
proving visualization literacy in broader audiences? Some 
existing interventions for improving visualization literacy take 
on game-based approaches [2] focusing on younger audiences 
(e.g., [1, 25, 32]) and low-level tasks (e.g., [9]). Other projects have 
evaluated approaches for online interventions with online com-
munities (e.g., online learning [37]). Although these interventions 
have specifc target audiences, we need to broaden the audience, 
content, and timing of interventions to support a wide range of 
creators, users, and learners’ visualization experiences, including 
higher-level visualization tasks and activities that resemble those 
that people do with visualizations in their everyday lives. Examin-
ing what, how, and when interventions are most efective should 
also help us develop a more comprehensive understanding of vi-
sualization literacy as a concept and help guide literacy support 
eforts. 

How can we improve visualization pedagogy? Researchers 
in the feld have designed and developed toolkits or frameworks 
to cultivate literacy in and to teach visualization, both for novice 
learners and instructors (e.g., [5, 12, 45, 50, 52]). Prior work has also 
called for more targeted instruction on specifc aspects of visual-
ization literacy [15, 21] that can be applied in formal and informal 
instructional spaces. This refects the notion that classroom in-
struction may need to be reassessed to incorporate contemporary 
understandings of visualization literacy. 

1.1 Workshop Goals and Topics for Discussion 
We aim to continue but not be constrained by these previous dis-
cussions. Starting with these seed questions as discussion points, 
we will use the workshop to brainstorm additional topics, form 
actionable agendas for research, and serve as a platform to foster 
collaborations. Our specifc aims are: 

• Serve as a platform for researchers, teachers, and students to 
share experiences of measuring visualization literacy skills, 
practices, and dispositions in classrooms, identify challenges 
in quantifcation, and brainstorm ways to improve measure-
ment in practice. 

• Develop and prototype intervention ideas during group ac-
tivities. 

• Surface teachers’ and researchers’ existing knowledge to 
reassess current teaching practices, identify areas for im-
provement that align with visualization literacy, and brain-
storm classroom instructional strategies targeting learners 
at diferent stages. 

• Redefne visualization literacy as informed by visualization 
usage in everyday life. 
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• Develop more concrete research agendas with existing and 
new collaborations targeting questions including: 
– How can we more efectively defne and quantify visual-
ization literacy? 

– How can we design and develop interventions that reach 
a broader audience? 

– How can we improve visualization pedagogy, both in 
terms of what skills to teach and how to teach them? 

– How can we draw from research fndings in areas such 
as measurement, interventions, and pedagogy to support 
visualization literacy theory and practice? 

2 ORGANIZERS 
Our organizing committee spans a variety of topics around the 
workshop, including visualization literacy assessments (e.g., Kwon 
[38, 39], Ge [17, 26], Cui [17, 26], Ding [17], Harrison [17], Kay [17, 
26], Joshi [22], Ottley [43]), interventions (e.g., Ding [9], Harri-
son [9], Joshi [23, 45], Kwon [37], Bach [19, 53, 54], Borkin [49]), 
and factors that can impact or be impacted by the interpretation of 
visual information (e.g., Ding [18], Harrison [18], Kay [18], Bonilla 
[18], Ottley [56], Bach [47], Rapp [28–30, 41, 55], Peck [44], Padilla 
[24, 42], Correll [16]). Together, we also span a variety of felds, 
including human–computer interaction, information visualization, 
learning sciences, psychology, and education. 

2.1 Primary Organizers 
Lily Ge is a Ph.D. candidate in Computer Science and a member 

of the Midwest Uncertainty Collective at Northwestern University. 
Within human–computer interaction and information visualization, 
her research is at the intersection of visualization literacy and misin-
formation. She has previously led the investigation of ways to assess 
people’s susceptibility to visualization misinformation [26]. She also 
studies how to foster relevant skills for identifying misinformation 
and data-based reasoning with the support of visualizations. 

Maryam Hedayati is a Ph.D. student in Computer Science + 
Learning Sciences at Northwestern University, and is a member of 
the Midwest Uncertainty Collective. She is interested in how visu-
alization expertise develops, and the role of visualization literacy 
in people’s daily lives. 

Yuan Cui is a Ph.D. candidate in Computer Science and a mem-
ber of the Midwest Uncertainty Collective at Northwestern Univer-
sity. He is interested in leveraging mathematical and quantitative 
tools to understand and measure visualization literacy. He has previ-
ously led the construction of adaptive assessments for visualization 
literacy [17]. In addition, he investigates how visual displays of 
arguments can debias people and designs statistical methods for 
racial disparity measurement. 

Yiren Ding is a Ph.D. candidate in Computer Science at Worces-
ter Polytechnic Institute. His research involves data visualization 
literacy and building tools for democratizing empirical studies. 
He has previously investigated modeling individual diferences in 
graphical perception [18], as well as the utilization of animation to 
improve people’s graphical perception [9]. He is also working on a 
comprehensive data visualization literacy platform, which allows 
the general public to learn and improve their data visualization 
literacy performance. 

Karen Bonilla is a Postgraduate Researcher with the VIEW 
group at Worcester Polytechnic Institute. She is interested in visual 
literacy and how improvements can be made in how it is taught, 
such as at the middle school level. She has worked on research on 
individual diferences in graphical perception [18]. 

Lane Harrison is an Associate Professor in the Department of 
Computer Science at Worcester Polytechnic Institute. Lane directs 
the VIEW group at WPI, where he and his students leverage compu-
tational methods to understand and shape how people use visualiza-
tions and visual analytics tools. He has organized successful IEEE 
panels and workshops on topics including visualization literacy for 
general audiences [34] and visualization for social good [6–8]. 

Matthew Kay is an Associate Professor jointly appointed in 
Computer Science and Communications Studies at Northwestern 
University. He works in uncertainty visualization, visualization 
literacy, and the design of human-centered tools for data anal-
ysis. He has organized successful CHI workshops and SIGs on 
various topics, including visualization grammars [46], transparent 
statistics [35, 51], designing for uncertainty [27], and health in-
formatics [40]. He co-directs the Midwest Uncertainty Collective 
(https://mucollective.northwestern.edu/). 

2.2 Co-Organizers 
Co-organziers have advised on the content and structure of the 
workshop and will help in the juried paper selection process. They 
will also help disseminate the call for participation broadly within 
their varied research networks. 

Alark Joshi is an Associate Professor in the Department of 
Computer Science at the University of San Francisco. His research 
focuses on developing and evaluating the ability of novel visualiza-
tion techniques to communicate information for efective decision-
making and discovery. He has organized successful IEEE workshops 
and panels on topics such as visualization pedagogy [33] and visu-
alization for general audiences [34]. He directs the Visualization 
and Graphics Lab (VGL) at the University of San Francisco. 

Alvitta Ottley is an Associate Professor of Computer Science 
and Engineering at Washington University in St. Louis. She is also 
the director of the Visual Interface and Behavior Exploration (VIBE) 
Lab (https://visualdata.wustl.edu/) and holds a courtesy appoint-
ment in the Psychological and Brain Sciences Department. Her 
research uses interdisciplinary approaches to solve problems such 
as how best to display information for efective decision-making 
and how to design human-in-the-loop visual analytics interfaces 
that are more attuned to how people think. 

Benjamin Bach is an Associate Professor in Design Informat-
ics and Visualization at the University of Edinburgh. His research 
designs and investigates interactive information visualization in-
terfaces to help people explore, communicate, and understand data. 
He has organized successful IEEE workshops on various topics, 
including visualization education [36], activities [31], and guide-
lines [3]. 

Bum Chul Kwon is a research scientist at IBM Research, Cam-
bridge, MA. His research goal is to enhance users’ abilities to gain 
insights into data through interactive visualization systems. He is 
also interested in making machine learning algorithms more trans-
parent, solving real-world healthcare problems, and improving data 
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visualization literacy. He has successfully organized and been on 
the panel for visualization literacy for general audiences [34]. 

David Rapp is a Professor in the School of Education and So-
cial Policy and in the Department of Psychology at Northwestern 
University. His research examines the cognitive mechanisms re-
sponsible for successful learning and for knowledge failures during 
text comprehension and visualization experiences. This has in-
cluded examining the efects of reading inaccurate information, the 
evaluation of technologies intended to support formal and informal 
learning, the development of efective STEM visualization displays, 
and the iterative design of tools intended to support literacy. 

Evan Peck is an Associate Professor of Information Science at 
University of Colorado Boulder. His research draws on the felds of 
Human-Computer Interaction and Information Visualization. He 
believes that improving the public’s engagement, trust, and under-
standing of data is a critical societal challenge. His research focuses 
on the opportunities and barriers of both data representations and 
data tools when they are embedded within our public sphere. He 
has organized successful IEEE workshops and panels on topics such 
as visualization for social good [6, 7]. 

Lace Padilla is an Assistant Professor of Computer Science and 
Psychology at Northeastern University and a member of the Data 
Visualization Lab @Khoury (https://vis.khoury.northeastern.edu/). 
Her interests lie in the intersection between Information Visualiza-
tion, Behavioral Decision Making, and Data Science. Her research 
on uncertainty communication explores how to align data visual-
izations of future events with human decision-making capabilities. 

Michael Correll is an Associate Research Professor at North-
eastern University’s Khoury College of Computing and a mem-
ber of the Roux Institute and NEU’s vis lab (https://vis.khoury. 
northeastern.edu/). He is particularly interested in the ethical, ac-
curate, and responsible communication of data, but he is also in-
terested in graphical perception, text analytics, statistical graphics, 
and uncertainty visualization. His current research interests in-
clude data ethics, communicating statistics to mass audiences, and 
investigating biased or misleading data visualizations. He has or-
ganized successful IEEE workshops and panels on topics such as 
visualization for social good [6, 7]. 

Michelle Borkin is an Associate Professor at the Khoury Col-
lege of Computer Sciences at Northeastern University. She works 
on the development of novel visualization techniques and tools 
to enable new insights and discoveries in data. She works across 
disciplines to bring together computer scientists, doctors, and as-
tronomers to collaborate on new analysis and visualization tech-
niques. She has also organized successful IEEE workshops and 
panels on topics such as visualization for social good [6–8]. 

3 PRE-WORKSHOP PLANS 
As detailed in our call for participation (Section 8), we are inviting 
submissions in the form of 2-8 page papers targeting questions 
related to how we defne, study, and improve visualization literacy. 
If the workshop proposal is accepted to CHI, we will plan to im-
mediately release and publicize the call for participation through 
multiple channels, such as on our workshop website, social media, 
and communities of previous workshops on visualization literacy 
and education. Our organizing team has extensive connections 

across a variety of felds and institutions, and can therefore distrib-
ute the call to an international community of scholars with diverse 
backgrounds. Submissions will be due by February 22, 2024, and 
we will send notifcation of results by the middle of March. 

Because the workshop will be driven by panel discussions rather 
than traditional paper presentations, we plan to use a juried selec-
tion approach to review the paper submissions and select a subset 
of submissions that workshop organizers can then use to help group 
participants into panels. Submissions are not required to be anony-
mous, and selection by a jury can better ensure the representation 
of diverse perspectives in reaching our goal of facilitating critical 
conversations on the notion of visualization literacy. The selection 
jury will consist of a subset of workshop organizers. We aim to 
accept a range of 10 to 20 submissions. The exact number of panels 
depends on the submissions we receive and the themes that arise 
from the submissions. 

3.1 Website and Plans to Publish Workshop 
Proceedings 

We will launch a website to distribute workshop related information 
such as the call for participation and the workshop goals, structure, 
and schedule. We will publish the accepted papers on the Open 
Science Framework (OSF) open-access repository and link the pa-
pers on the workshop website before the conference. Afterwards, 
outputs and artifacts generated as a result of the workshop will 
also be hosted on the website, which will help facilitate discussions 
before, during, and after the workshop. 

4 WORKSHOP MODALITY 
The workshop will be in-person only, because the workshop will 
be driven by panel discussions and group activities, which can 
be better supported when all participants are in one place.1 On 
the day of the workshop, we would appreciate a room with AV 
equipment and an adjustable confguration of tables and chairs 
to facilitate panel discussions and group activities. Post-it notes 
along with collaborative technologies (Google Docs and Miro) will 
be used to support group activities (e.g., afnity mapping) and 
note-taking throughout the workshop. The outputs from these 
collaborative technologies can also be readily distributed online 
after the workshop, in widely accessible formats. 

4.1 Asynchronous Engagement 
Workshop materials from before, during, and after the workshop 
will be hosted on the workshop website to support asynchronous 
engagement for interested individuals who cannot participate syn-
chronously. Specifcally, we will ensure that the accepted papers, 
notes taken during the panel discussions and group activities, and 
outputs from the group activities (e.g., afnity mapping, written 
artifacts) are publicly available on the website. We will also write a 
summary report on the workshop activities, which will be publicly 
posted on the website to further facilitate discussions and allow for 
asynchronous engagement. 

1As per PCS, if CHI 2024 becomes fully virtual, this workshop would also be able to run 
virtual-only. In case that happens, participants would all be online, still participating 
in one (virtual) place. 
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5 WORKSHOP STRUCTURE AND ACTIVITIES 
The workshop will be driven by panel discussions and group ac-
tivities, rather than traditional paper presentations. We propose a 
workshop schedule below and detail the structure of the diferent 
types of sessions in the workshop. 

This proposed schedule is subject to change in accordance with 
CHI 2024 schedule (e.g., exact times for breaks and lunch). Addi-
tionally, the exact topics for panel discussions will depend on the 
paper submissions we receive and the themes that arise. 

• (9:00 - 9:30) Welcome and Introductions (all attendees) 
• (9:30 - 11:00) Thematic Panels and Discussions 
• (11:00 - 12:00) Group Activity - Afnity mapping 
• (12:00 - 1:00) Lunch Break 
• (1:00 - 2:00) Thematic Panels and Discussions 
• (2:00 - 3:30) Group Activity - Brainstorm and share 
• (3:30 - 4:00) Break 
• (4:00 - 5:00) Group Activity - Revisit themes and draft re-
search agendas (written artifacts) 

• (5:00 - 5:30) Closing, refection, and discussion of next steps 

5.1 Panel Discussions 
A tentative set of panel topics may include what is visualization 
literacy, measurements, interventions, and pedagogy surrounding 
visualization literacy. However, the exact topics of the panel dis-
cussions depend largely on the submissions we receive. For each 
panel, author(s) from each paper will serve as the panelists, with a 
maximum of fve panelists to ensure more productive discussions. 
Notes will be taken during panel discussions and posted on the 
workshop website. 

5.2 Group Activity: Afnity Mapping 
One of the group activities will be afnity mapping based on the 
topics of the morning panel discussions. After the panel discussions, 
we will frst assemble attendees into smaller groups, where they 
will use Miro to list ideas that emerged from the panel discussions 
and group them into themes. We will then form a large group 
with all attendees to synthesize themes from each smaller group 
into a shared document. The emergent themes will be saved and 
revisited later in the workshop, during the group activity with 
written artifacts (Section 5.4). 

5.3 Group Activity: Brainstorm and Share 
This activity will follow the afternoon panel discussions, focusing 
on brainstorming new ideas related to all of the panel topics. Atten-
dees will be grouped into small groups based on individual topic 
interest. For instance, if the panel topic is intervention related, then 
the group could brainstorm and sketch out ideas about new inter-
ventions to improve visualization literacy. The small groups will 
then be merged into larger groups to allow sharing and prototyping 
intervention ideas with other group members. During the process 
of brainstorming and sharing, attendees will be encouraged to take 
notes through collaborative technologies and preserve artifacts that 
result from these activities. 

5.4 Group Activity: Written Artifacts 
During this group activity, all attendees will revisit the themes 
identifed during afnity mapping (Section 5.2) and refne as nec-
essary based on insights from the brainstorm and share activity 
(Section 5.3). Then, attendees will again assemble into small groups, 
depending on individual interest in the refned themes. In each 
group, participants will collaboratively draft a written artifact (e.g., 
research agenda) on a shared document (e.g., Google Docs) and 
outline actionable next steps. In the closing session of the workshop 
after this activity (see schedule above, in Section 5), groups will 
share these next steps and refect on insights from the workshop 
as a whole. 

6 ACCESSIBILITY 
All paper submissions should comply with CHI 2024 accessibility 
guidelines, as emphasized in the call for participation (Section 8). 
We will also ensure that all workshop related materials used during 
the workshop and posted on the website after the workshop are 
accessible, such as necessary fgure descriptions. Outputs generated 
with assistance from collaborative technologies (e.g., Google Docs, 
Miro) should ensure accessibility by the general public as well as 
adequate support for asynchronous engagement. 

7 POST-WORKSHOP PLANS 
We will collect interest after the workshop to build an online com-
munity for furthering conversations and facilitating potential col-
laborations. The format of this online community will depend on 
the preferences of participants, but could take the form of a Slack 
group or a mailing list. Soon after the workshop, we will post work-
shop materials on the website, which would include notes from 
panel discussions, outputs from group activities, a summary re-
port refecting on the workshop, and any established channels for 
post-workshop communication. Related workshop materials on the 
website will be disseminated to relevant communities (e.g., HCI, 
visualization, learning sciences, psychology, education) as an efort 
to broaden participation and engagement. 

8 CALL FOR PARTICIPATION 
This workshop aims to facilitate and deepen critical discussions 
about how to defne, study, and improve visualization literacy. We 
welcome submissions targeting questions including, but not limited 
to: 

• What is “visualization literacy”? 
• How can we more efectively measure visualization literacy? 
• How can we design and develop interventions to reach a 
broader audience? 

• How can we improve the teaching of visualizations? 
Submissions should be 2-8 pages (excluding references), in single-
column ACM Master Article Submission Template, and comply 
with CHI 2024 paper accessibility guidelines. The workshop will be 
driven by participant panels based on submissions received, rather 
than traditional paper presentations. More details are on our work-
shop website: https://visualization-literacy.github.io/CHI2024/. To 
make paper submissions, please fll out this form https://forms.gle/ 
URKJaYTLZbwEGRSZA by February 22, 2024 (AoE). Submissions 
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will be reviewed by a jury of experts, who will select a subset of sub-
missions that contribute to the goal of advancing diverse and critical 
discussions about visualization literacy. Decision notifcation can 
be expected around mid-March. Accepted papers will be published 
on the Open Science Framework (OSF) open-access repository. 

At least one author of each accepted submission must attend the 
in-person workshop and register for the workshop and for at least 
one day of the conference. Outputs from the workshop, including 
panel discussions, group activities, a summary workshop report, 
and accepted workshop submissions will be made available to the 
public on our workshop website, facilitating further discussions 
within and beyond the CHI community. 
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