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DOES SEEING ENTAIL BELIEVING?
VISUALISING INFORMATION DURING

SOCIETAL CRISES

ELENA AVERSA
POLITECNICO DI MILANO
ELENA.AVERSA@POLIMLIT

ABSTRACT

Despite the shared belief that information
visualisations are immune to manipulation, as
visual stimuli, they “are no different from words in
this regard, for any means of communication can
be used to deceive” (Tufte, 1983). This paper
discusses the power of information visualisation in
engendering “a narrative experience” (Segel et
Al., 2010) that cannot be considered politically
neutral (Boehnert, 2016). In this sense, it can be
compared to the concept of “tropes” (Haraway,
1988) which are narrative tools transmitting
political and social agendas. The paper explores
the existing literature addressing the circulation of
information disorders (Wardle & Derakhshan,
2019) on social media platforms when supported
by information visualisations. The starting point is
that the complexity of the topic, its
interdisciplinarity, and the dense availability of
reflections call for a crisis, a “fracture line”
(Foucault, 1969), that can lead to the unveiling of
omitted dimensions. The exploration enabled the
identification of a space for reconsidering critical
approaches to information visualisation circulating
on social media by defining literacy resources that

combine terminologies, views, methodologies and
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approaches from diverse disciplines and fields.

INTRODUCTION

Information disorders, social media platforms,
societal crises and information visualisations. Social
media platforms are increasingly mediating how we
access information in a way that may facilitate the
circulation of falsehoods (Ceron et Al., 2020). This
phenomenon is related to the problem of “information
disorders” (Wardle & Derakhshan, 2019), namely those
kinds of bad information such as fake news,
propaganda, conspiracies, disinformation,
misinformation, and malinformation circulating within
such digital ecosystems. Social media platforms, as
“dominant infrastructural and economic models of the
social web” (Helmond, 2015), can be used to influence
social perception and narratives, especially about
controversial issues (Cinelli, 2020). The concept of
societal crises addressed in this paper refers to those
situations of significant social change (Prooijen &
Douglas, 2017) on which social actors disagree
(Venturini, 2010). Similarly, the online circulation of
information visualisation directly affects society
(Nerland, 2021), a fortiori when used to inform
audiences about social issues. As communication
instruments, they embody values, ideologies, and
perspectives and often serve political priorities and
agendas (Boehnert, 2016).

The matter of the reliability of information
visualisations circulating online becomes clear when
analysing the case of COVID-19. During the pandemic,
there was a significant shift towards human activities
being deeply immersed in the internet, and a flood of
cultural, educational, and informative visualisations
have been produced, consumed, and shared online. The
World Health Organisation (2020) defined such
threatening complexity as an “infodemic”’, namely an
“excessive amount of information about a problem”
(ibidem) which encourages the “spread of
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misinformation, disinformation and rumours during a
health emergency” (ibidem).

As Drucker (2020) stated: “the Covid crisis has
generated a real need to understand and communicate
vital information about data, models, and outcomes. We
needed it to persuade, understand current conditions,
and predict future outcomes. There has never been a
moment where information visualisation has been thrust
so much into the centre of everyday life”. In this context
of significant proliferation, information visualisations
can be crafted to convey specific narratives (Atherton,
2021) and aimed at “engaging citizens around a wide
range of social issues” (Dork et Al., 2013). Figure 1 is
an example of the responsibility visualisations have in
such critical times. As observed by Shelton (2020), the
graph shows the decreasing number of new COVID-19
cases from April 28 to May 9, 2020. However, the x-
axis is not ordered by date but by the total value per
day, making the visual comparison useless and -even
worse- suggesting wrong information. Another example
along these lines is the collection of pie charts analysed
by Doan (2021), which misuses visual proximity to
minimise the COVID-19 death rate compared to SARS
and MERS (see Figure 2). Moreover, the time variable
is excluded from the visualisation, which is crucial
when studying the effects of a disease.

Therefore, understanding the effects of information
visualisations during a social crisis is critical in taking
appropriate actions to mitigate the situation and reduce
personal and community risk. In this context, access to
quality information is essential for citizens to engage in
democratic processes.

Top 5 Counties with the Greatest Number of Confirmed COVID-19 Cases

The chart below rej s impacted
alsor

ver time. The table below

[TV ey

Figure 1 — Top 5 countries with the most significant number of
confirmed COVID-19 cases. Georgia Department of Public
Health, 2020.

Albeit the literature has consistently addressed the
challenges arising from the rhetorical nature of
information visualisations (e.g. Hullman &
Diakopoulos, 2011, Offenhuber, 2020, Lee et Al., 2021,
Muehlenhaus, 2013, Engebretsen & Kennedy, 2020), as
well as the circulation of information disorders on social
media platforms (e.g. Pavliuc & Dykes, 2020, Cinelli et
Al., 2020, Tagliabue et Al., 2020, Blevins et Al., 2021)
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and social issues (Marres, 2015, Venturini 2010), little
has been written on the overlapping of these themes.
How do information visualisations support the
circulation of information disorders on social media
platforms during specific societal crises? This paper
concentrates on this gap and aims to collect relevant
evidence from diverse disciplines to outline a new space
for possibilities.

COVID-19 looks a lot closer to the season flu than to previous
coronavirus outbreaks

M Fatal cases Non-fatal cases

COVID-19 Seasonal flu SARS MERS

Fatal cases: Fatal cases: Fatal cases: Fatal cases:
3.4% 0.1% 10% 34%

Figure 2 — COVID-19 compared to seasonal flu. Wolfson E.,
2020.

METHODOLOGY

Reviewing the context. The previous paragraphs
introduced the problem and the controversy (Venturini,
2010) surrounding the research, which elicits the
consequent need to explore the evidence and fields
involved. Stemming from contextual review (Gray &
Malins, 2004) in design research, this activity invokes
disciplinary and non-disciplinary sources to define the
extent of the inquiry and the state of the relevant
knowledge base to date. This process contributes to both
the identification of the research problem and the
research of that problem through the methodology
(ibidem).

What is the role of information visualisations in the
circulation of information disorders on social media
platforms during societal crises?

This overarching question defines the direction in which
to orient the process of “thematic literature review”
(Muratovski, 2016) aimed at examining various
perspectives from different fields around the
phenomenon framed in the introduction.

Such process is articulated around three main actions
drawing from the approach of grounded theory: 1) the
collection of evidence through the identification of
keywords and disciplinary areas; 2) the analysis of the
information collected by “systematically extracting
ideas, theories, concepts and methodological
assumptions” (Hart, 1998) proposed by other
researchers and plausible for the new inquiry; 3) the
synthesis, intended as the capacity to re-assemble and
make “connections between parts identified in the
analysis” (Hart, 1998).

Following the order of the three main actions
aforementioned, and drawing from the steps theorised
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Figure 3 — Process of positioning the research (Aversa, 2022).

by Cooper and Hedges (1993), for this research, the
process was further divided into five sub-stages (see
Figure 3), named after the objectives identified for each
of them:

1) Singling out

2) Delving into

3) Tidying up

4) Looking into

5) Putting in place.

The outcome is a “positioning map” (figure 4) showing
the existing themes, questions, and methodological
assumptions and uncovering the gap in such an
ecosystem: a potential blank aperture encouraging new
explorations and alternative readings—a void for the
research to blossom.

1) Singling out. The first step was to develop a
search vocabulary of the relevant keywords to
locate potentially appropriate evidence. The act
of singling out is based on the objective
expressed in the research question, plus prior
knowledge on the topic.

2) Delving into. The search vocabulary identified
in the previous step is used to begin searching
for literature. The search strategy plays a
crucial role: how to outline the query? Which
keywords to combine? Which operators to
include in the query string? Among the
available pool of results, it is fundamental to
select potentially relevant literature, dismissing
what does not address the issue.

3) Tiding up. The relevant literature is assembled
in folders organised by themes and sub-themes.
The themes are defined after a careful analysis
of abstracts and indexed keywords. Reference
management tools may facilitate this process.

4) Looking into. The effort required for this step
is the most intensive of the entire process. It
involves analysing each component of the
collection, annotating it, discarding it, or

w @ «---"~
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organizing the literature

l

Assembling
folders of themes and sub-themes
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| i | research methodologies, etc.

l

POSITIONING MAP

exploring it in detail, and synthesising concepts
and connections between the fields involved
through diagrams and visualisations.

5) Putting in place. The last cumbersome
endeavour is to make sense of previous actions.

The encompassing aim is to recognise juxtapositions
between different disciplines, overlappings, recurring
themes, related research methodologies, and the
complexity of the scientific discourse in such a way as
to map the extent and relationships, following an
approach similar to the cartography of controversies
(Latour, 2007).

Mapping the void. The positioning map is organised
around main- and sub- areas that define the disciplinary
fields involved.

Design, media studies, and social sciences are the
broadest fields with the most significant number of
sources. Each of these areas addresses more specific
sub-areas circumscribed to the purposes of the research.
For instance, within the design field, the research
focuses on information design, which is a sub-area of
communication design. Moreover, these macro and
micro areas are organised around relevant concepts that
are not exclusive to a single discipline but rather
addressed from different perspectives, so it can be that
some fields overlap.

All the relevant concepts are further divided into
clusters according to whether they are terminologies,
theoretical approaches, or methodologies. Clustering,
juxtaposing, merging and confronting such concepts
allowed for reasoning about the gap, deducing
applicable theories, outlining interconnections, and
spotting viable pathways.

The terminology cluster is further divided into three
micro-groups:
1) Authors who deal with information disorders
on social media platforms. This cluster is
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solely positioned within the media studies field
and comprises concepts such as “junk news”
(Venturini, 2019; Rogers & Niederer., 2020),
“virality” (Nahon & Hemsley, 2013),
“participatory propaganda” (Wanless & Berk,
2018), “mass-self-communication” (Castells,
2009), “conspiracy theories” (De Zeeuw et Al.,
2020), etc.

Authors who elaborate on the definition of
unreliable information visualisations. From this
cluster emerges a dense heterogeneity in the
definitions conceived and the lack of a
common vocabulary. Some examples may be
“counter visualisations” (Lee et Al., 2021),
“misleading visualisations” (Tufte, 1983.

2)

NORDES

Cairo, 2015), “crisis visualisations” (Zhang,
2021), “visualisation mirages” (McNutt,
2020), “vernacular visualisations” (Snyder,
2018).

Authors that focus on the rhetorical power of
visualisation. This cluster touches on different
disciplinary fields that approach information
visualisations as “rhetorical instruments”
(Campbell & Offenhuber, 2019), providing “a
single translation of reality” (Kosminsky &
Seeler, 2019).

3)

The theoretical approaches cluster comprises those
approaches dealing with the politics and ethics of
representation in terms of transparency of processes and

SOCIAL SCIENCES

Social issues

|
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Figure 4 — Positioning map with relevant concepts, disciplinary fields, and the research gap (Aversa, 2022).
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intentions. Some examples are “critical InfoVis” (Dork
et Al., 2013), “Feminist Studies” (D’ignazio et Al.,
2020), Critical Cartography (Crampton et Al., 2015),
and “Design Study” (Meyer & Dykes, 2019). The
cluster also includes those authors researching and
advocating for various kinds of literacies (e.g. visual,
information, media).

The last cluster maps the relevant methodologies for the
research. For instance, Action Research, in the guise of
Research through Design, directs the entire research
towards a designerly inquiry with the aim of producing
an artefact that promotes societal change. The latter,
combined with the “case study approach” (Law, 2015)
of Science, Technology and Society (STS) and “digital
methods” (Rogers, 2013)

In this ecosystem, the gap is positioned in the middle, at
the intersection of the three main fields, suggesting new
strategies in combining such heterogencous knowledge
in ways that can address the social impacts of
visualisation-supported information disorders.

DISCUSSION

The following paragraphs discuss the literature
identified in the positioning map that elaborates on: 1)
the rhetorical power of information visualisation; 2) the
effects of deception; 3) the issues arising from the
circulation of information disorders on social media
platforms; and 4) the need for critical approaches for
information design circulating on social media.

The rhetorical power of information visualisation.
Even though the paper focuses on more recent times, the
visual encoding of information is an “age-old practice”
(Rendgen et Al., 2019) that stems from the necessity of
translating complex information into graphical forms
that “facilitate understanding” (Kirk, 2019) and allow
for “reasoning about quantitative information” (Tufte,
1983).

The act of translation necessitates different degrees of
abstraction and simplification (Kennedy et Al., 2016);
thus, the narrative power of information visualisation
has always been evident over the centuries.
Cartographic visualisations clarify this idea: a map is
the result of a simplification process of projecting the
uneven, spherical surface of the world on a two-
dimensional plane. In fact, “to avoid hiding critical
information in a fog of detail, the map must offer a
selective, incomplete view of reality” (Monmonier,
1996).

Simplification and abstraction trigger specific narrative
experiences, which may orient and direct the readers
towards particular directions. Ergo, information
visualisations work within the narrative frames of their
designers and disseminators.

“Les Triomphe des armées frangaises” (see figure 5) is
an interesting example along these lines: the
visualisation celebrates the victory of France in the war

2023
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of the first coalition. The cartographic element, in this
case, is juxtaposed with illustrations that reinforce the
propagandistic message embedded in the visualisation.
The rhetorical power of information visualisation has
been recognised and well exploited over the centuries,
from the “Golden Age of Statistical Visualisations”
(Friendly, 2008) to the more recent “Second Golden Age
of Data Design” (Kostelnick, 2019) of the 21% century.
In fact, over the last decade, the use of information
visualisations has grown significantly (Bohman, 2015),
shaping our perception and understanding of society.
The outbreak of COVID-19 contributed to this trend:
information visualisations became pivotal in online
communication (Kasumba et Al., 2022) to make sense
of the complexity and evolution of the pandemic.
Research centres, data scientists, information designers,
journalists, governments, as well as non-experts and
social media users (Bowe et Al., 2020) became active
actors in producing and disseminating such content.
This heterogeneity of actors raised challenges regarding
reliability and accuracy in the myriad of materials
produced.

Figure 5 - Le Triomphe des armées frangaises. Antoine
Maxime Monsaldy, 1797.

From informing to misleading. Visualisations like
words are powerful “rhetorical tools” (Hullman &
Diakopoulos, 2011): they can be crafted to “distort or
lie” (Cairo, 2015. Jones, 2018) and thus, they can
mislead (Bergstrom et Al., 2020).

Like every narrative product, they convey the beliefs
and perspectives of the social group of their creators
(Pandey et Al., 2015). Similarly, how a visualisation is
consumed depends on the literacies and assumptions of
the final viewers.

In fact, viewing is influenced by gender, nationality,
language ability, education, and age (Kennedy et Al.,
2016) and by the discourses around data, society, and
culture (Hill et Al., 2016). Social conditions affect how
readers engage with culture (Barthes, 1978).

Therefore, visualisations cannot be considered impartial
facts about the world and here lies the risk of
underestimating their influence on society.

Whether there is a conscious intention to mislead or
involuntary errors in shaping the charts and decoding
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the underlying information, the resulting effect of
deception may lead to unethical or irresponsible
practices and outcomes.

On information disorders and social media
platforms.

The concept of deception is linked to information
disorders. The large-scale disruption of the public
sphere due to information disorders proliferating on
social media platforms, recognised as one of the most
significant governance challenges, is causing
widespread concern worldwide (Marwick et Al., 2017).
In this respect, social media play a crucial role: they
mediate access to information and facilitate content
virality to such an extent that ordinary -and malicious-
users can reach as many readers as established news
agencies (Allcott et Al., 2017).

Compared to previous media technologies, the structure
of social media platforms is utterly different. The way
content circulates is democratic to such an extent that
“an individual user with no track record or reputation
can in some cases reach as many readers as Fox News,
CNN, or the New York Times.” (Allcott et Al., 2017).
The consequences on society can be manifold: from
distorting people’s ability to make sense of the world
around them to undermining democratic processes and
individuals’ security.

Alongside, algorithms produce what Gillespie calls
“calculate publics” (Gillespie, 2014) by transforming “a
discrete set of users into an audience” (ibid). This may
explain why information disorders find such ecosystems
so fertile.

A good case study to explore for further elaboration on
the topic is COVID-19. For instance, many incidents of
public health concerns occurred out of information
disorders circulating online during the pandemic. In
some cases, the distorted perception of risk resulted in
higher vaccine hesitancy and weaker adherence to
mask-wearing protocols, as well as in the adoption of
non-scientifically accepted treatments such as lemon
and salt gargles and bleach injections (World Health
Organisation, 2020a).

Seeing shall not entail believing. Critical approaches
in information design.

This positioning paper aims to outline new possibilities
in supporting critical approaches to information
visualisation, starting from the assumption that seeing
should not be believing.

To be critically engaged means nurturing the act of
asking new pensive questions that challenge current
conventions and assumptions and help to detect and
disclose invisible and unspoken biases. Thinking
critically is about using the knowledge generated from
the “new questions” to reflect on “what matters most”
(Hooks, 2010).

Starting from a kind of critical approach assuming that
visualisations are always “situated” (Haraway, 1988)
and depend strongly on several changing factors, the
“new possibilities” enabled by this research lean
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towards the design of effective literacy strategies aimed
at mitigating and balancing the side effect of
visualisation-supported information disorder. In
particular, the systematisation of prior knowledge
drawing from the aforementioned heterogeneous
disciplinary fields can contribute to those initiatives
supporting various literacies in the fields of media and
information.

FUTURE WORK

The dense plethora of knowledge that emerged from the
literature review calls for a “fracture line” (Foucault,
1969), which can lead to the unveiling of alternative
dimensions. Stemming from this approach, the research
aims at mitigating the social impacts of “visualisation
disorders” through literacy initiatives addressed to those
actors active in producing information visualisation (e.
g., designers, and data journalists).

Therefore, future work will lean towards designing new
tools and strategies which can enrich existing initiatives
for individuals, democracy, and society in the field of
Media and Information Literacy (MIL).

To be more specific, future efforts will focus on a
threefold path: a) systematise and label prior knowledge
to unify language; b) enrich the systematisation with the
aspects of circulation, intentionality and caused harm of
information visualisation on social media; ¢) make the
systematisation applicable to support new strategies for
literacy.
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