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Abstract—The visualization research community can and should reach broader audiences
beyond data-savvy groups of people, because these audiences could also greatly benefit from
visual access to data. In this paper, we discuss four research topics—personal data
visualization, data visualization on mobile devices, inclusive data visualization, and multimodal
interaction for data visualization—that, individually and collaboratively, would help us reach
broader audiences with data visualization, making data more accessible.

VISUALIZATION research has become a bur-
geoning field encompassing many established and
emerging sub areas, such as biological data vi-
sualization, visualization for cyber security, and
visual analytics for healthcare, among others.
Such research progression has empowered ex-
perts dealing with massive data (e.g., researchers,
biologists, data analysts) to apply and leverage
visualizations in their work. However, current
visualization research often leaves out broader
audiences, who could also benefit from innova-
tions in visualization research. Compared to the

experts mentioned above, these wider audiences
have fundamental differences in their needs, mo-
tivations, and goals as well as in their capabilities.
We as a visualization research community should
attune to these broader audiences as we see great
opportunities to make practical impacts in their
everyday life leveraging data visualization.

In this paper, we discuss four research topics
that can help us reach broader audiences with
data visualization, making data more accessible.
Ever growing capabilities of personal data col-
lections provide a great opportunity for people
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to make positive changes in their lives through
better understanding of themselves [1]. The need
and use of data visualization on mobile devices
(e.g., tablets, smartphones, smartwatches) is in-
creasingly prevalent in practice, enabling people
to access data without relying on a desktop or
laptop [2]. Advancements in both software and
hardware technologies give us opportunities to
provide people with disabilities with greater ac-
cess to data visualization. Multimodal interaction
offers many potential benefits for data visualiza-
tion [3], where conventional input modalities such
as keyboard and mouse are not available (e.g.,
on mobile devices) or when users have limited
capabilities (e.g., people with low visualization
literacy, blind people).

We do not claim that these four topics are
comprehensive or more important than others in
reaching broader audiences. However, we posit
that they each can enrich the value of visualiza-
tion for broader audiences, and more importantly
they together can generate synergy to enhance the
capabilities of the general public to better access
and utilize data. They also suggest a wealth of
important and interesting research questions for
the visualization community.

We first describe the characteristics of these
broader audiences. We then discuss why each
of our four topics deserves more efforts from
the visualization community, along with some
ongoing (or stagnant) efforts and recent projects.

CHARACTERIZING BROADER
AUDIENCES

Going beyond data-savvy people such as sci-
entists and researchers that traditional visualiza-
tion research has mainly targeted, our potential
audiences include people who have the following
characteristics. First, they have a wide range
of data and visualization literacy. While some
data enthusiasts are familiar with more sophis-
ticated charts (e.g., scatterplots, node-link dia-
grams, treemaps), others may only have a basic
knowledge of simple charts (e.g., bar charts, line
charts, pie charts). Lack of prior experience with
accessible charts is a particular issue for people
who are blind.

Our broader audiences are likely to have dif-
ferent usage contexts and goals. They may not
care about gaining insights from a detailed data

exploration but use data visualization for more
casual purposes [4] such as for fun and curiosity,
as well as for simple data access. On the other
hand, some people who are not formally trained
in data analysis or statistics may still need to use
data visualizations to fulfill their tasks.

As these broader audiences expand the usage
contexts, data access environments will vary as
well, going beyond the stationary desktop envi-
ronment. People will use data visualization on the
go or while lying down on a sofa, both likely
using mobile devices.

These novel characteristics and contexts pose
unique challenges and immense opportunities for
visualization researchers, which we discuss in the
following sections.

PERSONAL DATA VISUALIZATION
People nowadays have many opportunities to

collect and interact with data due to easy access
to low-cost sensors, mobile devices, and applica-
tions. From the data collected with these devices
and applications, people can learn and understand
various aspects of their lives—such as health,
social connectedness, and productivity. Enhanced
awareness of one’s own behaviors can be critical
in setting and achieving diverse personal goals.

In the visualization and human-computer in-
teraction research communities, researchers have
been working to help people better collect data
and identify personal insights. Called Personal
Informatics, this growing field of research deals
with supporting ways in which we can leverage
personal data, by understanding people’s tracking
needs and usage, and by designing, developing,
and evaluating new technologies. This field inter-
sects with the visualization community in the goal
of making it easy for people to better understand
their data and communicate personal insights. In
2014, Huang et al. published a survey paper on
personal visualization and personal visual ana-
lytics, mapping the personal informatics work
through the lens of visualization research [1].

At VIS 2015, researchers interested in
this topic held a workshop, “Personal Visu-
alization: Exploring Data in Everyday Life,”
(www.vis4me.com/personalvis15) with a long
term goal of empowering people to make
improvements to their lives and communities
through advances in personal visualization. Fol-
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Figure 1. Examples of data physicalization with personal data [5] (Courtesy of Alice Thudt). (Left) A bead
ornament daily to decorate branches with 4-hour interval represented by one bead with size showing her mood
and colour showing whether she was active, social, or home. (Right) a participant’s six different activities (e.g.,
meditation, work) with different coloured beads, each representing one hour, with their size showing enjoyment.

lowing this workshop, however, only a limited
number of researchers have continued to work
at the intersection of visualization and personal
informatics (e.g., data physicalization shown in
Figure 1 [5], research methods in personal vi-
sualization [6]). We call for further efforts and
contributions to empower the general public while
addressing meaningful visualization challenges.

To advance and reach the full potential of
personal data visualization, we need to explore
ways to improve the general public’s visualiza-
tion literacy. Although visualizations are heavily
used even in the elementary school curricula, this
does not necessarily mean that basic visualization
skills are being taught [7]: Chevalier et al. found
that teachers perceive visualizations as “intuitive”
and therefore do not actively teach them. Visu-
alization researchers should continue to design
and develop novel visualization techniques for the
general public. However, such efforts would be
meaningful only if a certain level of visualization
literacy is assured.

Going beyond improving basic visualization
literacy for the general public, there are cases
where people can benefit from being able to
explore data. For example, dedicated self-trackers
(also known as Quantified Selfers) commonly
collect and explore data, and share interesting
insights drawn from their data [8]. However, a
majority of people find it challenging to construct

appropriate visualizations, which involves trans-
lating questions into data attributes and choos-
ing visual mappings [9]. Such skills should be
more easily attainable for people who want
to go a step further in exploring their data—
either through teaching existing tools such as
Tableau (www.tableau.com) and Microsoft Power
BI (www.powerbi.com) or innovating new tools
that can make the visualization construction and
exploration process much easier to learn and use.

To design effective personal visualization, de-
signers and researchers should better understand
the personal data context to inform the visualiza-
tion design. These contexts are often diverse, on-
the-go, situated, and personalized. Creative ways
and methods, such as leveraging wearable cam-
eras to capture a variety of in-situ contexts [10],
are being developed by and introduced to the re-
search community. Visualization researchers may
leverage a variety of in-situ study methods both
for formative and evaluative purposes that would
suit personal data contexts. We encourage vi-
sualization researchers to proactively collaborate
with the broader HCI communities to infuse and
discuss design and UX aspects.

DATA VISUALIZATION ON MOBILE
DEVICES

Smartphone ownership has surpassed per-
sonal computer (i.e., PC and laptop) ownership
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