The value of visualization literacy
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This position paper presents three provocations on visualization literacy. Drawing on entanglement and
feminist epistemologies, the provocations both trouble the value of visualization literacy assessments and
what visualization literacy values. The purpose of the paper is to spark discussion about what world-views we
are perpetuating through the operationalization of visualization literacy as it stands currently, and asks its
readers to consider other visions for what visualization literacy could be.
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1 Introduction

Valuing what we measure
or measuring what we value? [3]

In this provocation, I build on my earlier work that puts forward visualizations as entangled
objects [1], inseparable from and meaningless without the relationships and contexts from which
they derive. While it is impossible to study every single social, technical, personal, technological,
cultural — insert another topic + -al — it is important to understand which of these entanglements
impact and shape visualization literacy. This sentiment is echoed in the recent STAR report in which
the authors highlight that visualization literacy is “beyond merely a set of practical skills” [32]. And
yet, most assessments of visualization literacy reinforce narrow skillsets of visualization literacy by
assessing skills like finding outliers or reading trends on a line chart. It is unclear whether these
assessments truly reflect the larger ambitions of supporting visualization literacy, or an individual’s
ability to confidently use, construct, and engage with graphical representations of data [4, 32].
Instead of advocating for entirely removing assessment — after all, assessment is an important
strategy for engaging pupils in recall and supporting metacognition [25, 33] — I question how we
are conducting assessments, in what context, and for whose benefit. In this work, I ask whether we
are truly measuring what we value or valuing what we can measure [3].

2 Positionality

Inline with rising trends and calls to add positionality statements — across disciplines like Al [27],
quantitative psychology [15], and HCI [29] — I add my positionality to provide relevant context
from which these provocations stem. Including context not only supports conversations about how
values affect research, but also provides avenues for increased dialogue across disciplines, which is
critical for communicating and accomplishing interdisciplinary goals, like those outlined in this
workshop’s proposal [14]. As such, the provocations that I put forward in this paper stem from
witnessing the productive capacity of operationalizing feminist and critical theories in the fields of
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visualization and HCI. Not only do these theories question design norms, consequently opening up
new design spaces and ways to relate to technology (e.g. [19, 23]), but also, they challenge the ways
that technology reinforces hierarchies and power structures [7]. Falling from this, my provocations
deal with questions of power, access, and entanglements.

Another important dimension of my position stems from a recent collaboration with a local
non-profit and science museum. In this line of research, we co-designed workshops with the
non-profit’s manager and museum educators for teenagers and young children. These workshops
made use of data physicalization methods [31] to turn personal data into visual representations.
Co-designing the workshops meant that we had to implicitly teach data visualization skills to our
collaborators — like how to map data to visual representations — and it also meant we needed to
develop visualizations that were accessible to our target groups. Further, we incorporated elements
of creative data literacy [6] — like using group-generated, personal datasets — to center personally
relevant datasets and lower the barrier to entry. The data crafts were not pedagogical by design,
but required data and visualization literacy for participants to engage. Throughout the workshops,
we also paid attention to feminist matters of concern, taking care not to reinforce ideas around
data as objective or visualizations as neutral [9]. The provocations reflect this experience, along
with a personal interest in learning sciences and CS education research, to bring forward questions
around the contexts of assessment, like education and community engagement.

3 Provocations

The three provocations below will ideally lead to productive conversations about the values
embedded in the concepts, processes, and assessments of visualization literacy. By drawing on
entanglements and feminist scholarship, I re-locate visualization literacy within a broader context
of education and society, to relate discussions and decisions within visualization literacy to their
entanglements.

3.1 Should visualization literacy be measured?

I begin with interrogating the propensity to measure visualization literacy. While prior work offers
motivation for why it is important to measure visualization literacy — like understanding how
much (or how little) individuals can identify graphical misinformation [13] or how individuals
make appropriate decisions regarding health data [12] — the employment of a standardized test
is less justified !. These assessments, by design, measure right and wrong answers on how to
conduct certain tasks, such as find trends. Such tasks ignore the contextual and personal ways that
people read and understand visualizations and their messages. As an illustrative example, Xiong et
al. [34] found that when individuals believed the variables visualized were correlated, they were
more likely to perceive a correlation in the data — even when it did not exist. Several other works
highlight how people relate personally to data and visualizations [20, 22, 24]. If we already have
evidence that people read visualizations from personally-situated contexts, what information do
we miss when we attempt to standardize the visualization reading experience through a series of
standardized tests?

Measuring inevitably leads to comparison and ranking. This is one of the motivations in VLAT,
where the authors note: “The test taker will not only know an absolute score but also know a
relative standing among all test takers through the percentile rank of the score.” [18]. Perhaps the
authors were hinting at metacognition — an important aspect of learning where pupils reflect
TRelatedly, the role of standardized testing has been highly debated within educational spaces for decades now (see
Siegel [28] for an analysis of responsible assessment). These discussions highlight the problematic nature of introducing
high-stakes testing into schools, inevitably erasing other motivating factors in the name of efficiency. It is perhaps time for
our community to also look at these debates and question the necessity of assessment of similar forms.
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and understand upon the limits of their knowledge [2, 25] — but techniques for supporting such
critical reflection are not embedded in the assessment itself. Instead, comparing scores to others
may elicit doubt in one’s self-efficacy — or belief in one’s ability to accomplish a task [5] — resulting
in avoiding related tasks or challenges in the future. Finally, measurement leans into the idea that
progress is synonymous with higher scores. This logic draws on early Enlightenment [10] ideals
that progress can be measured, that it is neutral, and that outliers are lazy or underperformers.
We have seen this consequence in schools after the introduction of standardized tests and ranking
systems—schools began to teach to the test above other metrics [3, 10]. This leads nicely into the
next provocation around education.

3.2 What is the role of education in visualization literacy?

The second provocation comes from my inability to talk about literacy without discussing education.
While it is understandable that tests for literacy can occur outside formal educational settings, it
remains crucial to consider how people are learning about data and visualizations to begin with.
As others have previously mentioned [32], visualization literacy requires complementary literacies,
like data, scientific, and statistical literacy. Where are these literacies taught, and what role does
visualization implicitly and explicitly play in teaching these concepts? Further, who is responsible
for teaching visualization literacy, especially when it can be applied across multiple disciplines
and serve as an educational tool itself? Of course, there exist teachers in schools, but given the
broad contexts in which visualizations occur — news articles [11], museums [30], and personal
devices [21] — where does education about visualizations happen? For example, in related fields,
researchers identified families as a third space for education about Al [8]. Do our current definitions
of visualization literacy account for these different contexts? If we wish to acquire a more nuanced
perspective of what shapes (and counts as) visualization literacy, we should direct our attention to
areas where learning and education happen, in order to interrogate and understand the varying
goals and priorities.

Echoing Biesta [3], when we consider the education around and about visualization, we must
understand what decisions led to these educational ecosystems, and in turn, what value systems
they carry with them. We need only to look at history to see that the education around visualization
is rife with value judgments, favoring some actors over others. In the example of Elizabeth Palmer
Peabody — a traveling school teacher in 1850’s United States — her quilt-based chronological
data visualizations were intentionally complex and participatory [16]. But her work is ignored
in the history of visualization in favor of examples that reinforce Enlightenment era ideals, like
clarity and precision [16]. Others have called for a decolonization of education around visualization,
demonstrating that what counts as a good visualization is historically and politically loaded [17].
In another example, Rakotondravony and colleagues [26] discuss the lingering impact of French
colonization on modern visualization literacy. They explain that technology and scientific terms are
taught in French, and so a majority of the population lacks the “linguistic tools for verbalizing data
and visualizations.” Further, visualization literacy assessments stemming from Western educational
systems are misaligned with the conventions, materials, and curriculum within Madagascar, which
result in tests that assess culture and a specific type of socialization to visualizations more so than
visualization literacy itself. And so understanding the context in which literacy is gained is just as
important because it reveals how values are embedded within metrics and definitions of success.

3.3 Who cares about literacy?

Multiple papers have cited reasons why literacy is important, which I summarize as data-literate
citizens who are capable of making informed data-driven decisions and capable of reasoning with
visual representations. Underlying this wish is a vision of what citizens and society should look like.
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But to what end? Whenever there is an articulation of what people should be able to do, it comes
with implicit boundaries and limitations. If we ask, who cares about literacy, we can begin to see
the seams of such articulations. From the perspective of visualization researchers, do we envision a
form of visualization literacy that distinguishes when to use an LLM to complete a task, akin to the
introduction of calculators in math? Or, from the perspective of employers, should visualization
literacy include skills for using visualization mostly as a rhetorical device at any cost, close to but
not exactly lying with data? Or, from the perspective of governments, where visualization literacy
encourages disobedience and revolution? These are all valid forms of visualization literacy — falling
into the general “abilities, or “competencies”, in the context of visualization” [32], and yet they are
perhaps less desirable than other use cases.

4 Conclusion

In this short paper, I highlight three provocations to trouble implicit assumptions in the current
discourse about visualization literacy. Each provocation draws attention to different ways that
literacy is inseparable from societal contexts and value systems. These considerations illustrate
that visualization literacy as a concept is embedded with values of how literacy should be assessed
and used. Without careful consideration of these assumptions, we risk perpetuating potentially
harmful norms and hegemonic ideals, robbing ourselves of the opportunity to imagine different
futures.
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