Misleading information visualisations as a tool of info—warfare: How the same visualisations attract floating narratives of the Russia—Ukraine war parties

fi® st mugind e ¥

FEER-REVIEWED JOURMAL ON THE INTERNET

Misleading information visualisations as
a tool of info-warfare: How the same
visualisations attract floating narratives
of the Russia-Ukraine war parties

by Elena Aversa and Anja Bechmann

Abstract

Using the concept of floating narratives, we examine how, in the wake of the Russian invasion of Ukraine, the same
misleading information visualization (Misinfovis) on Western social platforms holds comment-narratives in favour of
both war parties, independent of the visualization’s original stance, confirming that citizens generally use Misinfovis
as carriers of different meanings tied to their different visions of the world. At the same time, this paper extends prior
knowledge by showing the dynamics on a hitherto understudied type of content, how it appears and varies across
social platforms. Furthermore, it nuances how some citizens seem to favour intellectual-group over ally—group
belonging, by being skeptical despite a general overrepresentation of opinionated comments. In information warfare,
these dynamics, despite clearly mobilizing, might risk backfiring when propagating Misinfovis accross different social
media platforms.
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Introduction

Studies on misinformation and disinformation on social media have been often focused on a particular social media
platform (Niederer and Groen, 2020; Tuters, 2020; Marres, et al., 2023; Pearce, et al., 2020) or on one particular
narrative travelling across the whole media ecosystem with an emphasis on the amplifying role played by established
media (Bounegru, et al., 2018; Rogers, 2018; Avalle, ef al., 2024; Hagen and Stauff, 2022). Yet, when it comes to
information warfare, the circulation of narratives operates potentially on a multi—platform level, leveraging on the
interconnected nature of social media landscapes and contributing to new forms of citizens participation (Asmolov,
2022).

At the same time, little is known in info—warfare about how citizens use and interact with misleading information
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visualisations (shortened Misinfovis) of various kinds across platforms. This despite the acknowledged increased use
of visual and audiovisual elements on social media platforms due to their higher likelihood for engagement (Aiello and
Parry, 2020). In this paper we conssider Misinfovis not necessarily as explicitly false, but rather as illusory
representations that leave the reader room for an interpretation that may diverge significantly from fact, drawing
inspiration from Saul’s (2012) definition of misleading. We understand Misinfovis as objects that possess ‘narrativity’
and are ‘narratives’, drawing inspiration from Ryan (2004) [1]; for they both represent a narrative encoded in visual
form by the author and evoke a cognitive construct that depends on the reader’s interpretation as well.

From early cartographic depictions of battlefields (Vujakovic, 2002; Rendgen, 2018) and related aspects (Rendgen, et
al., 2019) to more recent examples (e.g., Del Nero, et al., 2016; McCandless, et al., 2016), information visualisations
have long been used to make war visible. In contemporary digital media, more immediate information visualisations
circulate online spaces and social media platforms, communicating the progression and unfolding of war events in
real-time (Herre and Rodés—Guirao, 2023; Mapperua, n.d.; Instagram, 2025). This reflects the considerable attention
that information visualisations have drawn within social media platforms over the past few years (Bhargava and
D’Ignazio, 2015). Their acknowledged rhetorical power functions well with the dynamics of social media
dissemination, for they integrate as quick—to—read and compelling means to narrate stories.

The ongoing Russia—Ukraine war, described as the “new battleground of modern information warfare” (Tao and Peng,
2023), offers a key case to observe the misleading power of information visualisationsMisinfovis through their
associated comments on social media platforms, to explore their potential as tools of info—warfare.

Since the initial aggression in Donbass in 2014, the political discourse surrounding the Russia—Ukrainian war has been
characterised by opposing narratives and disagreement between the two parties. Existing studies discuss how the war
parties communicate their opposing positions, striving to lend credibility to their own narrative while discrediting that
of their adversaries (Hauter, 2023). These dynamics create a dense and confusing environment where information and
disinformation intertwine and blend. For instance, in the past two years, Ukraine has used social media to narrate the
war experience in micro fragments, aiming to reach public opinion and garner allies’ support. Meanwhile, Russia has
employed social media as a tool to create a “fog,” to deny and conceal (Ciuriak, 2022). In a sense, both fractions have
employed social media to mobilise different publics towards divergent narratives: on one hand to mobilise Western
support, and on the other to reach Russian support calling out Ukraine misleading content. Moreover, in recent years,
Russian disinformation and misleading content have seeped into Western platforms as well, strategically leveraging
English as a way to maximise visibility and legitimacy in the global information ecosystem (Molotkina, 2022). Little
do we know about how these dynamics are taking place on a micro—level online, particularly across Western
accessible platforms and related to Misinfovis.

To address this gap, the study of this article lends itself to science and technology studies (STS) and controversy
mapping (Bowker and Star, 1999; Venturini, 2010; Marres, 2015) as well as social identity theory (Tajfel and Turner,
1979; Osmundsen, et al., 2021), to explore how citizens engage with war Misinfovis. MisinfovisbehaviourBy coding
citizens’ comments as ‘skepticals’, ‘opinionists’, ‘endorsers’, ‘neutral’, or ‘other’ in their acknowledgment of the
Misinfovis, and combining these with their positions towards the war parties as ‘pro—Ukraine’, ‘pro—Russia’, or
‘undisclosed’, we seek to explore the following research questions:

a. To what extent and how are pro—Russian interests present in the form of English-language Misinfovis and
associated comments on Western accessible platforms in relation to the invasion of Ukraine? and

b. How do the type and stance of comments occurring on these platforms align with the stance of the Misinfovis
and vary across platforms following the theories of information warfare, collective behaviour and platform
ecology?

Our interest is thus clear: to observe the narrative dynamics that characterise digital wars when Misinfovis are
deployed as participatory instruments; in this case, in constructing potentially misleading narratives about the Russia—
Ukraine war. Specifically, our focus is on English language Misinfovis circulating on Western social media platforms,
outside the direct sphere of Russian influence, with the aim of identifying what can be seen as ‘informational
incursions’ designed to disseminate pro—Russian narratives. With this empirical case study, we aim to contribute to the
research fields of information warfare, digital media and collective behaviour.

To carry out this type of analysis, we adopted a mixed method approach, combining digital data retrieval methods —
to extract and filter the information visualisations and associated comments — and manual content analysis — to
analyse the type of engagement and stance of the citizen comment. Also, we utilised a non—expert yet systematic and
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documented approach to identifying the misleading character of the Misinfovis (Aversa and Mauri, 2024) instead of an
expert approach using certified fact—checker labels (see e.g., Nissen, ef al., 2022).

Misinfovis behaviour

The results confirm theories of ingroup/outgroup dynamics and floating signifiers that generate what we conceptualise
as ‘floating narratives’ referring to comments in partisan directions. However, the result of the analysis also
exemplifies how closely studying collective behaviour, narratives on more platforms, and more visualisations provide
contextual nuances to established dynamics. Moreover, our observations revealed a pro—Russian presence even within
Western digital spaces, particularly in connection with Misinfovis that carry the narratives of the opposing, pro—
Ukrainian, side.

This paper is structured into five sections: the first presents the theoretical framework, the second details the

methodological process, the third provides the results of the analysis with a focus on each Misinfovis and associated
descriptive statistics and results. The fourth section discusses and interprets the results, followed by the conclusion.

Theory
Misinfovis, multimodality, and floating narratives

To what extent can we expect narratives to align with the stance of the Misinfovis that is pivotal when strategically
using infovis as an opinion—mobilising tool in information warfare? When travelling through and across social media
ecosystems, Misinfovis communicate in a way that is multimodal, for it combines diverse communication modes. For
instance, a Misinfovis shared on X circulates with a textual message (the body of the post), potentially accompanied by
other images/videos, and enriched by comments and reactions from citizens. The way meaning is made out of such
Misinfovis relies on all of these factors and can substantially vary depending on them. The body of the post can offer a
specific perspective on how to decode the Misinfovis, and the comments space is a complex ecosystem of controversy
in the Latourian sense (Latour, 2005), where citizens engage in negotiating their positions and may amplify different
narratives rather than a unifying collective behaviour. Through this study, we find that Misinfovis can function as a
‘boundary object’ (Bowker and Star, 1999) or ‘floating signifier’ (Laclau and Mouffe, 1985) or paratexts (Bolin and
Stahlberg, 2023) where different narratives can be ascribed depending on the stance of the citizen, leading us to the
concept of ‘floating narratives’ to signal the potential equally floating character of the narratives (here coded as stance)
of the comments. This body of theory would thus not support an alignment of stance with the Misinfovis but instead
rely on the position of the citizen and the contextual usage and interpretation of the infovis.

Supporting this theory, the way an information visualisation is formally organised embodies and produces different
information, depending on the different possibilities of interpretation, and thus adapts to the many meanings
potentially generated through post texts or comments. Drawing from Drucker (2020), visual knowledge lies “within a
probabilistic codependent framework rooted in humanistic interpretation”, as reading images is informed by cultural
and historical circumstances. In our analysis, we embrace this perspective and link it with Rose’s (2016) “sites of
meaning,” making a distinction between production, image, circulation, and audiencing. Applying this approach to the
study of Misinfovis within social media platforms, we recognise Infovis in general as complex, situated elements
whose communicative power is articulated on multiple levels. Specifically, (a) the site of the image refers to those
choices in the visualisation process that can render an infovis misleading; (b) the site of circulation allows for
reflection on the narratives that can be used to share a Misinfovis on social media; and (¢) the site of audiencing refers
to the positions users can take when commenting on Misinfovis. We eventually focus on the last two: circulation and
audience, to follow their online trajectories and resonance. We position this study within a research landscape where
the concept of multimodality related to Infovis has not yet been thoroughly explored (Hiippala, 2020), especially when
it comes to Misinfovis, and we tie it to social identity theory (SIT) and platform ecology theory to investigate citizens
practices when it comes to information about wars within and across social media platforms. We want to observe how
Misinfovis influence the circulation of specific narratives in sensitive contexts such as wartime in digital ecosystems.
In this study, we approach social media as an ‘organ of public opinion’ (Bryce, 1888): spaces where the voices of
citizens do not simply get expressed but are made visible, intersecting and colliding with one another (Anstead and
O’Loughlin, 2015). These are spaces where public controversies unfold, where citizens collectively negotiate and
define the very issues at stake (Marres, 2007).
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Collective behaviour, platform ecology, and Russia—Ukraine info—warfare

We consider societal crises in the sense of “controversies” (Venturini, 2010), pivotal events where multiple actors
disagree. During such crises, the production and consumption of information increase at a faster pace, and this risks
influencing social perceptions and related narratives (Cinelli, et al., 2020; Westerman, et al., 2014). The actors
involved face the challenge of taking a stance, choosing whether to maintain their previous position or adopt a new
one, in this case either pro—Russia or pro—Ukraine and potentially even endorsing a misleading Misinfovis or
expressing alignment with one’s stance. In this decision—making process, persuasion can play a significant role in
influencing their choices.

During societal crises, social media users are active in sharing information visualisations with their networks,
eventually resulting in misleading content, as shown in several recent studies (Lee, et al., 2021; Lisnic, et al., 2023;
Hannah, 2021). We intend wars as part of the broader spectrum of societal crises, and we focus on the Russia—Ukraine
war, to explore the discourses surrounding it within Western accessible social media platforms. On social media,
disinformation is amplified, enabling misleading narratives about conflicts to take hold (Geissler, et al., 2023). Against
this backdrop, our aim is to examine the narrative dynamics that emerge when Misinfovis about the Russia—Ukraine
war are taken into account: an area of inquiry that, to our knowledge, remains largely unexplored in the literature. This
interest stems both from the inherently multimodal nature of disinformation related to the Russia—Ukraine war, which
combines text and images in complex ways (Zecchinon and Standaert, 2025), and from the absence of studies that
interrogate the intersection between Misinfovis and this particular context. The Russian invasion of Ukraine in
February 2022 saturated social media, transforming these platforms into focal points for both information
dissemination and disinformation (Strick, 2023) to the point it has been considered the first “social media war” (Suciu,
2022) in which the narratives are not completely under the control of the invading side (Ciuriak, 2022). Moreover, the
floating of such narratives operates on a multi—platform level, leveraging on the interconnected nature of social media
landscapes and contributing to new forms of citizens participation. This study does not allow for tracing the same
citizens’ comments across platforms (Zhao, et al., 2016) but it lends itself to the associated ecological theory that each
platform has different characteristics and affordances (Bucher and Helmond, 2018; Jensen, et al., 2020) that may
favour certain narratives and type of comments over others. Waterloo and colleagues (Waterloo, ef al., 2018) for
instance show how users evaluate norms of emotional expressions differently depending on the platform where
negative emotional expressions are evaluated more appropriate for WhatsApp and Facebook and positive emotional
expressions for WhatsApp and Instagram. These ecological dynamics and focus on the uniqueness of platform
affordances may provide a context for variation in the type of citizen narratives surrounding five different Misinfovis
on five different platforms with some platforms affording more critical discussions while others positive endorsements
(Bechmann and Klausen, 2016).

We thus aim to map how such narratives are arranged in comments by citizens engaging with Misinfovis related to the
war. We address this interest within the landscape of information warfare studies, referring to those strategies of public
persuasion through disinformation campaigns that make use of information as weapons to be used in the battle for
citizens’ minds. With respect to the Russia—Ukraine war, this term is used by Western scholars to describe the
circulation of “pro—Kremlin information to Western audiences” as well as Russian academics to define the
“information warfare against Russia” (Golovchenko, et al., 2018). We are interested in mapping how these discourses
work, in terms of citizens involvement within Western social media ecosystems, if we consider Misinfovis as
rhetorical tools with political significance (Nerland, 2020). This interest is outlined within the participatory character
of the war. Since the first Russian invasion of Ukraine in 2014, this war has been marked by a phenomenon of digitally
mediated civil mobilization among Ukrainian citizens (Asmolov, 2022). Simply put, the affordances of social media,
by facilitating active citizen participation (Potzsch, 2015; Patrikarakos, 2017), have transformed war territories into
globally accessible battlegrounds. This leads to the concept of “participatory warfare” (Asmolov, 2022), where
participation is hybrid and mobilized through social media platforms, enabling citizens not only to receive information
about the war but also to engage in collective action. Based on this body of literature on (mis)information warfare, we
expect that some pro—Russian Misinfovis and pro—Russian comments will float into Western accessible social media
platforms in our study despite Russia having dedicated Russian platforms.

Participation in digital wars takes different forms (Boichak and Hoskins, 2022), each of which contributes to shaping
the general knowledge about war. With this study we intend to offer an additional level of interpretation of the
dynamics of digital wars: looking at narratives that characterise digital wars when Misinfovis are considered as
participatory instruments in the construction of potentially misleading narratives about the war in Ukraine.
Specifically, our interest is to explore how participation in digital wars is configured (or reconfigured) through an
analysis of English—language Misinfovis relating to the Russia—Ukraine war, outside the direct sphere of Russian
influence. One may ask, for example, whether there are actors who “invade the field” of information in order to
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disseminate pro—Russian narratives. This interest is situated within a complex information context, characterised by a
constant confrontation between opposing narratives since 2014: “While the Internet provides new opportunities for
top—down strategic narrative work, it also nurtures the routine contestation of strategic narratives and the management
of information by new sets of elite and citizen actors” (Bolin, ef al., 2016; Khaldarova and Pantti, 2016).

Within the context of this war, Russia is actively disseminating propaganda and disinformation, aimed at gaining
support and undermining backing for Ukraine (Corso, ef al., 2024). What is relevant for this study is that such a
dynamic does not manifest itself solely in Russian contexts, but recurs on several occasions also on Western platforms
(Isaac and Wakabayashi, 2017; Facebook, 2021; EU Disinfolab, n.d.), often through the use of English in order to
maximise the reach of messages (Molotkina, 2022). In this direction, several studies have focused on exploring
Russian disinformation beyond its borders. Corso, ef al. (2024), for example, analysed Italian and French Reddit
communities to assess the effects of the Russian invasion of Ukraine on online interactions. Geissler, et al. (2023),
instead, examined English—language Twitter to investigate Russian propaganda beyond its borders. Bouchaud (2024)
studied the diffusion of pro—Russia advertising campaigns on Meta platforms. Similarly, our study focuses on
narratives linked to English—language Misinfovis disseminated through Western platforms, addressing the lack of
studies of this kind in this context.

An additional element that sustains our interest concerns the mechanisms of content moderation of pro—Russian
material, which are generally subject to restrictions on Western platforms. Twitter, for example, in April 2022 limited
the visibility of content coming from Russian government accounts (Culliford, 2022), while Reddit placed the r/Russia
board under quarantine. In parallel, in Russia, in March 2022 Facebook and Instagram were banned under the law
against “extremism” (Sauer, 2022). In light of these interventions, we consider it relevant to investigate what happens
on Western platforms: Is it still possible to identify forms of pro—Russian visual disinformation? And in what ways do
these intertwine with pro—Ukrainian narratives?

Turning to SIT, what can we expect with regards to alignment between Misinfovis and the narrative of comments by
citizens? According to SIT (Tajfel and Turner, 1979) individuals are driven by their social belonging in the sense that
they define their identities in relation to social groups (in—group) and that this identification helps to protect their self—
identities. In the context of the Russia—Ukraine war, we expect that Western accessible social media platforms are
primarily occupied by Pro—Ukrainian comments as Western societies are predominantly publicly declared allies with
Ukraine, making a pro—Ukraine stance a form of collective in—group behaviour. Studies (Osmundsen, et al., 2021)
adapting versions of SIT to the field of misinformation finds that partisanship and alignment between opinion and
content significantly characterises motivations for sharing content on social media, independent of whether the content
is false, confirming this expectation. This situation exists in spite of increasing societal awareness and proclaimed
challenges of less factual information environments along with continued promotion of fact—checking activities
(Nissen, et al., 2022).

In summary, various theories work in both directions relative to the complex question of alignment and thus do not
permit clear expectations but serve as a ground for discussing the findings of this study. However, SIT, and the
application of SIT, to misinformation, as in Osmundsen, ef al. (2021), has inspired the type of narratives that we apply
in this study. In order to understand to what extent we find similar patterns we will code comments by individuals
whether they are “skeptical” about misleading elements of Misinfovis or whether they are expressing an “alignment
with their opinion” or directly “endorse” Misinfovis. We will then be able to understand to what extent individuals that
post for instance pro—Ukraine comments on pro—Ukraine Misinfovis would refrain from being skeptical and neutral
and instead choose an endorsing or opinion aligning narrative with a potential mobilising identity marker for an in—
group network.

|
Data and methodology

For this study, we explored the comment sections of five Misinfovis to trace discussions around Misinfovis on the
Russia—Ukraine war. The Misinfovis traversed five different social media platforms — X (formerly known as Twitter),
Reddit, 9GAG, Facebook and TikTok. Figure | depicts the methodological process, from data collection to manual
coding of comments.
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Figure 1: Protocol of methodological processes. Image by the authors.

Data collection, filtering, and selection criteria
To find a suitable sample of Misinfovis for analysis, the following methodological steps were applied:

1. Data collection. We initiated data collection on X, for the extensive presence of content following the outbreak
of the war (Chen and Ferrara, 2023; Breve, et al., 2024). We employed the 4CAT Capture and Analysis Toolkit
(Peeters and Hagen, 2022) to collect posts from 24 February to 4 September 2022, with a search query
structured to include:

a) Visualisation—related terms: visualisation, visualisation, vis, viz, datavisualization, datavisualisation, dataviz,
datavis, chart, infographic, map, graph, graphic;

b) Geopolitical terms: ukraine, russia, UKR, RU, ukraineinvasion, ukraineconflict, ukrainewar, ukrainian,
russian, , ,ukrainedenazification, denazification, NATO, NATOaggression, prorussia, proukraine, sanctions,
russiasanctions;
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c¢) Additional parameters: has:images —is:retweet. These were added to narrow the analysis exclusively to posts
containing images that were not retweets, aiming at more unique results.

The term “misleading” was not included in the search criteria, as our interest was to assess their misleading
potential a posteriori. As a result, we collected a total of 62,357 posts.

2. Filtering criteria. Our aim was to perform a detailed and qualitative close reading of a limited number of
Misinfovis, and for this reason we performed a filtering process from the initial dataset, divided in the following
steps:

a) We removed duplicates and inaccessible content and focused the analysis on only those posts with more than
50 retweets, to ensure that we would be analysing those infovis that reached a broader audience. At the end of
this phase the number of infovis included in our dataset lowered to 2,452.

b) The second filtering action targeted the type of visualisation in our dataset. Given the large number of maps to
track the war (New York Times, 2023; BBC News, 2022; Institute for the Study of War, 2024; Center for
Strategic and International Studies [CSIS], n.d.), the lack of research on other types of infovis, and the consistent
presence of satellite images in our collection, we narrowed down the analysis to non—geographical
visualisations. We employed PicArrange, to visually sort our consistent collection of images based on image
similarity. At this point our dataset comprised 286 infovis, a collection displaying a wide and heterogeneous
spectrum of types of charts, that we clustered into 36 different categories (see Appendix A) following Ferdio’s
classification of visual models (Ferdio, n.d.).

¢) The last effort in reducing the size of our collection focused on filtering only those infovis being ranked as top
50 when considering their engagement on X, to further concentrate the analysis on visualisation that reached a
wider audience. For each of the 50 selected infovis, we considered one visualisation for each visual model to
avoid repetitions. The selection criterion in this case was engagement per image. For example, among two or
more images using the bar chart visual model, we selected the one with the highest amount of engagement. We
thus ended up with a total of 20 images.

3. (3) Selection criteria. Our interest was to analyse those infovis which contained misleading elements and that
appeared on multiple social media platforms. For these reasons our selection criteria entailed the following:
a) Cross—platform circulation. As we wanted to focus on non—Russian platforms, we traced the online journey
of 20 infovis using the Google Reverse Image Search (GRIS) methodology (Niederer and Colombo, 2024). Each
image was used as a seed on GRIS, allowing for the collection of a list of places where each image circulated,
including links, platforms, timestamps, and previews of accompanying text for each image. The output resulted
to be variable in the types of data retrieved (including instances of missing timestamps and text previews) and
platforms considered (both social media and other Web sites), which required further cleaning and filtering. We
included social media platforms that GRIS returned instead of filtering for specific platforms except our interest
in non—Russian platforms. We were focused on how information warfare unfolded on Western sites where
Russian platforms were absent, except Chinese—owned TikTok, easily accessible globally [2].
b) Misleading potential. In line with controversy theory and in recognition of the contested character of true and
false, we systematically classified the information visualisations by using a predesigned classification scheme to
evaluate the misleading character of infovis. For this purpose the classification [3] developed by Aversa and
Mauri (2024) was utilised, which identifies 20 possible categories of misleading formal elements (named
Situations) that may be present in an infovis. After a reliability check, all 20 infovis were found to be misleading
to varying degrees.
c) Final selection. In light of the results of previous actions, we narrowed our final analysis to five Misinfovis
out of the initial 20, chosen because they circulated on more than two platforms, had the highest number of
comments, and exhibited more than five misleading Situations. We chose the “number of comments” as a key
criterion to identify Misinfovis that generated the most discussion on platforms. Figure 2 illustrates the five
Misinfovis that we analyzed for this study.
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Figure 2: Five Misinfovis analyzed for this study.

Manual coding

To achieve a critical and analytical reading of comments on these Misinfovis and to define their potential roles across
different platforms, we opted for manual theory—driven coding. We manually coded a total of 1,400 comments,
selecting 100 random comments for each post of each Misinfovis on each platform. We opted for this sample criteria
for two reasons: a) the need for having a comparable amount of comments across different platforms; and b) the
feasibility in performing an individual close reading. Our aim was to determine (i) whether citizens directly mentioned
and discussed the Misinfovis; (ii) their stance regarding the Misinfovis, of either exposing their misleading potential or
expressing belief in it; and (iii) their political position on the war. Our code book was developed and coding carried out
as follows:

a. We started our manual coding by independently coding a limited set of comments to a specific visualisation
(ID3) in order to test our theory—driven draft code book. Based on this initial attempt, we refined our broad
scheme, considering if citizens were actually commenting on the Misinfovis or just denoting their opinions
arbitrarily. Thus, we developed a new schema that included three dimensions instead of two (i) Mentioning the
vis, (ii) Type of narrative, and (iii) the political stance in the war.

b. We then manually coded a new random sample of 20 comments to Misinfovis ID3 from all three platforms on
which it had circulated, to determine intercoder reliability using Krippendorft’s (1980) alpha coefficient,
assessing the applicability of the revised code book. We measured a 0.85 intercoder reliability score for the first
dimension, 0.8 for the second, but only 0.65 for the last one. To address this imbalance, we decided to further
refine the third dimension, the political position, by including an “undisclosed” category for comments that were
not immediately classifiable as pro—Russia or pro—Ukraine.

c. The third iteration focused on measuring the intercoder reliability score using a new random sample of
comments for the same Misinfovis as in the previous step. At this point, we achieved a 0.9 Krippendorff’s alpha
reliability score for the third dimension as well.

d. We then conducted the manual coding of the remaining comments for each of the five Misinfovis. In cases
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where a post did not have 100 comments, we compensated by collecting additional comments from other posts
on the other social media platforms, following the chronological order of appearance. If the Misinfovis was
shared more than once on a social media platform, we considered the post with the highest number of comments.
When we could not reach the minimum sample using these criteria, we included more than one post from the
same platform. In total, we coded 1,400 comments. The exact number coded for each Misinfovis will be
presented next in the Results section. Even though we studied the period February—August 2022, we found that,
except a few outliers, most comments fell within the time frame of 13 April to 20 August 2022 [4]. We have
chosen primarily to report on this period in the Results section but the analytical details on comments for the
total period can be found in Appendix C.

The final code book

The final code book that was applied in the study comprised three dimensions and a total of 10 subdimensions with the
following detailed description:

a. Mentioning the vis. The first dimension defines if the comment is mentioning the Misinfovis or elements of it.
We considered this dimension as an important discriminator, for understanding the approach of citizens: are they
discussing the visualisation and the information it entails or merely using the comment section to amplify their

opinions on war—related matters? This dimension includes “yes”, “no”, or “other” for those instances where it
was not possible to read the comments, due to deletions or similar circumstances.

b. Type of narrative in relation to the Misinfovis. This dimension is theoretically anchored in misinformation
engagement literature and focuses on the engagement type that citizens expressed concerning the misleading
Misinfovis. Are they explicitly skeptical? Or are they not taking any position or, conversely, using the
Misinfovis to align with their opinions? This dimension includes: “Endorsing” when the comment provided an
explicit support to the visualisation and/or the narrative attached; “Skeptical” when instead the citizen exposed
the misleading nature of the Misinfovis by describing inaccuracies or simply manifesting doubts about the
information visualised; “Opinion alignment” was used when the comment provided a personal perspective on
the Misinfovis or a related narrative that expressed opinion alignment without directly endorsing the Misinfovis;
“Neutral” was used when the comment did not fall into any of the previous categories but neutrally asked
questions or described something without expressing alignment with, in favor of or against the Misinfovis;
“Other” when the comment was unavailable or unreadable or completely unrelated.

c. Political stance towards the war parties. The detail on ingroup stance derived from SIT theory was the final
dimension that we considered in the analysis of comments. This dimension allowed us to further specify the
stance of citizens: in their comments, did they support one of the two war parties, or did they not reveal their
stance? This dimension includes: “Pro—Ukraine,” “Pro—Russia,” “Undisclosed,” and “Other”.

The dataset and code used for the study are available on Zenodo (Aversa and Bechmann, 2024). For ethical reasons
(franzke, et al., 2020) we have chosen to slightly reformulate citations of comments and delete the actual comments to
avoid de—anonymization (e.g., inserting text and finding names of those commenting) [5].

Results

This section presents the findings from our manual coding of the five aforementioned Misinfovis quantitatively. We
will provide further interpretation of the findings and reflections on limitations in the Discussion and Conclusion
sections.

In relation to the first research question to what extent and how pro—Russian interests were presented in Misinfovis
posts, contrary to our expectations we found very little presence (for full coding see Appendix D). We observed that all
five analysed Misinfovis instances were employed in posts with pro—Ukrainian captions. Only in one case —
specifically Misinfovis ID 33 — did the Misinfovis circulate in a pro—Russian post on X. The presence of a pro—
Russian stance was different in the comments, and it seemed to vary depending on both the theme of the Misinfovis
and the platform in question. The findings on the presence of pro—Russian and pro—Ukrainian stances respectively will
be discussed in the following subsections for each Misinfovis along with the results for the second research question of
the study, namely how citizens engage with the Misinfovis (endorse, align opinion, or skeptical) as well as to what
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extent it varied across platforms.
Misinfovis ID3: Ranges of artillery systems

This specific Misinfovis illustrated the range of artillery used in the war, comparing Soviet—made artillery with artillery
provided to Ukraine by NATO countries. The visualisation that we evaluated (see details on our coding of the five
Misinfovis in Appendix E) to be misleading for the following 11 situations: (i) potentially Flawed data, as the data
used for the visualisation was not included in the visualisation and thus not verifiable; (ii) Unclear aggregation; (iii)
Omitted outliers, (iv) Spurious correlations; (v) Cherry picking, as the artillery shown is a small selection of what is
being used in the war; (vi) concealed uncertainty, as the extent of uncertainty in the range of each artillery system was
not explicitly stated; (vii) Inappropriate chart; (viii) Different axis scale as the two systems, Russian and NATO, are
presented on two different and non—comparable scales; (ix) visual complexity, as it presented superfluous and dubious
elements, such as flags, an unbalanced hierarchical arrangement of visual elements, and vertical lines on the x—axes
that did not match the ranges; (x) potentially truncated axis, as the origin on the x—axes was not explicit; (xi) hidden
details, as the infographic omits the legend, data source, and labels on the axes.

This Misinfovis travelled across three social media platforms: 9GAG, Reddit and X, through three posts that all
mentioned and supported the Misinfovis and adopted a pro—Ukraine political stance. Figure 3 shows that comments
revealed a heterogeneous composition: on X, the majority of comments were skeptical, with 67 percent not disclosing
any political position, while the remaining 18 percent were pro—Russia and approximately 15 percent were pro—
Ukraine. Endorsing comments were 100 percent pro-Ukraine. Among neutral comments, the situation was balanced
between pro—Ukraine and undisclosed positions, whereas in opinion alignment, there were more pro—Ukraine positions
(86 percent) than pro—Russia (7 percent), with 7 percent remaining undisclosed. Similarly, on 9GAG, the majority of
comments were skeptical, with a similar ratio of pro—Ukraine (9 percent) to pro—Russia (12 percent). In the other
categories, the situation was analogous: although there were fewer endorsing comments, they were 100 percent pro—
Ukraine, and in opinion alignment, pro—Russia positions disappeared while the number of undisclosed increased. On
Reddit, we found fewer endorsing comments, while opinion alignment comments increased and skeptical comments
decreased. However, the balance between pro—Ukraine and pro—Russia remained similar among skeptics. The number
of “others” increased, but most did not reveal their stance on the war.

In general, as illustrated in Figure 3, this Misinfovis seemed to attract mostly non—politically explicit positions in the
comments section, while comments expressing an opposing, pro—Russia viewpoint appeared exclusively as skeptics,
highlighting the unreliable aspects of the visualisation. Otherwise, pro—Ukraine commenters tended to act as endorsers
and opinion shapers of the Misinfovis, with only a small portion expressing skepticism.

Comments on Misinfovis ID3:
Hierarchical division by platform, stance, mention of the visualization, and political position.
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Figure 3: Infovis ID3: Aggregated view of comments per platform, stance, detail on political position, and
mention to the vis. Image by the authors.

Misinfovis ID11: Celebrities supporting Ukraine

This Misinfovis illustrates the number of celebrities supporting Ukraine compared to those supporting Russia.
Celebrities were connected to a map illustrating the positions of Ukraine and Russia. The Misinfovis that we evaluated
had nine misleading situations: potentially Flawed information, Unclear aggregation, Omitted outliers, Cherry picking
of a limited number of celebrities, Concealed uncertainty, potential absence of a dataset behind this visualisation,
Decorative visualisations, Inappropriate chart, Visual complexity, and Hidden details, as the infographic omitted the
title, legend, and data source. This Misinfovis circulated over four social media platforms: Facebook, Reddit, X, and
TikTok. On the first two, Facebook and Reddit, it was shared with a caption neutral towards the displayed information
but adopting a pro—Ukrainian political stance. On the other hand, the post on X explicitly endorsed the Misinfovis and
maintained a pro—Ukrainian position. On TikTok, while the Misinfovis itself was not directly mentioned, the caption
endorsed the narrative and leaned towards a pro—Ukraine viewpoint. In the comments section, however, we observed a
limited number of endorsing comments, mostly concentrated over the second day of circulation on Facebook (one
comment) and Reddit (two comments), followed by their complete absence subsequently.

As pictured in Figure 4, across the four platforms the most dominant category of comments was opinion alignment,
counting a total of 178 comments. This was followed by other (70), skeptical (43), neutral (6), and finally, endorsing,
with only 3 comments in total. The political composition within the opinion alignment category shifted with each
platform: on Facebook, 52 percent were pro—Russia, 27 percent pro—Ukraine, and 21 percent remained undisclosed.
Contrarily, on Reddit, 87 percent were pro—Ukraine, 13 percent undisclosed, and no pro—Russia comments appeared.
Endorsing comments were 100 percent undisclosed on Facebook, and 100 percent pro—Ukraine on Reddit, absent on
other platforms. In the skeptical category, X showed a predominance of neutral stances on the war (67 percent), with
30 percent pro—Russia and a scant 3 percent pro—Ukraine. On Reddit, 33 percent were pro—Russia, 11 percent pro—
Ukraine, and 56 percent undisclosed. On X, all skeptical comments did not disclose their political position. In general,
aggregating the data across platforms, 44 percent of comments were undisclosed, 30 percent pro—Ukraine, 25 percent
pro—Russia, and 1 percent fell into the other category. What we observed in the comments section of this Misinfovis
may reflect differing ecologies of the platforms: on a potentially divisive topic the public response depended on the
platform where the discussion was occurring. Although all posts were pro—Ukraine, on Facebook the number of pro—
Russia comments significantly exceeded those from the opposing side, possibly indicating a clash of opinions or
controversy. A similar observation could be made on TikTok, with an equal number of pro—Ukraine and pro—Russia
comments, although the total number of comments available was quite limited. On other platforms instead the out—
group activity seemed to not be quiescent.
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Comments on Misinfovis ID11:
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Figure 4: Infovis ID11: Aggregated view of comments per platform, stance, detail on political position, and
mention to the vis. Image by the authors.

Misinfovis ID7: Military aid to Ukraine

The Misinfovis displayed military aid pledges to Ukraine from various countries from 24 February to 27 March 2022,
with a horizontal bar chart that quantified contributions in billions of U.S. dollars. The United States was depicted as
the largest donor, contributing $US4.77 billion, followed by Estonia ($US0.24 billion), United Kingdom ($US0.22
billion), and Ttaly ($USO0.16 billion). We interpreted Misinfovis ID7 as misleading due to six situations: potentially
Flawed data, Unclear aggregation, Omitted outliers, as well as Cherry picking of a limited number of countries, Visual
complexity, and Hidden details, as the infographic omitting the baseline, axis, and exact address of data source. This
Misinfovis traversed three social media platforms: Reddit, X, and 9GAG. We present the results of the coding activity,
focusing on the period from 22 April to 7 June. Although additional comments continued to appear until 20 August,
their limited number did not affect the overall composition pattern.

On the three platforms, the Misinfovis appeared in posts sharing a common narrative: supporting the displayed
information and pro—Ukraine. In the comments, we observed a diverse yet variable composition (see Figure 5). In
general, when aggregating the total comments with no platform distinction, there was a predominance of opinion
alignment comments (231), followed by skeptical comments (116), which were the two categories with the highest
numbers. More distantly, we observed endorsing comments (23), other (21), and neutral (9). The opinion alignment
category, from a political perspective, tended to be pro—Ukraine across all platforms, except for Facebook, where no
citizens seemed to assume the role of opinionator. Specifically, on 9GAG, 37 percent of opinionated comments were
pro—Ukraine, 21 percent pro—Russia, and 43 percent undisclosed. On Reddit, pro—Russia comments disappeared, with
58 percent pro—Ukraine, and 42 percent undisclosed. Finally, on X, the majority (83 percent) were pro—Ukraine and
only 2 percent pro—Russia, and 15 percent undisclosed. The second largest category, skeptical, follows a similar trend:
the majority of comments were pro—Ukraine, regardless of the platform. Specifically, on 9GAG, 51 percent were pro—
Ukraine, 2 percent pro—Russia, and 47 percent undisclosed. On Reddit, 81 percent were pro—Ukraine, and 19 percent
undisclosed. On X, 63 percent were pro—Ukraine, 2 percent pro—Russia, and 35 percent undisclosed. As for the
endorsers, the total quantity of analyzed comments was pro—Ukraine, with no space for other positions. In conclusion,
this Misinfovis essentially circulated by accumulating narratives in support of Ukraine, and only on one platform did it
encounter in—group and out—group clash dynamics, where a minority of pro—Russian opinionated comments attempted
to subvert the general narrative. For a detailed illustration of these findings, see Figure 5.
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Figure 5: Infovis ID7: Aggregated view of comments per platform, stance, detail on political position, and
mention to the vis. Image by the authors.

Misinfovis ID15: Paul Mason’s network

Misinfovis ID15 illustrates a network of political and social connections among various individuals, organizations, and
communities, associated with leftist political positions. Arrows indicate directional relationships, highlighting
influences and affiliations among international actors (e.g., China, Russia), media outlets, and social communities
(e.g., labour left, young networked left). This Misinfovis has been allegedly attributed to Paul Mason, a British
journalist (Klaremberg, 2022) in a report published in Grayzone, an independent U.S. online newspaper with a
distinctly far—left orientation, accused of actively sharing propaganda in favour of the Russian government (Hale,
2023). From our analysis, the Misinfovis presented nine misleading situations: Flawed information, Unclear
aggregation, Omitted/unomitted outliers, Spurious correlations, Cherry picking, Concealed uncertainty, Decorative
visualisations, Visual complexity, Hidden details. We traced the circulation of this Misinfovis across two platforms:
Reddit and X, from 8 June to 20 June 2022. The results focused on the period from 8 June to 13 June (For a
comprehensive overview, please see Appendix C).

Misinfovis ID15 initially circulated on X in a post whose caption expressed skepticism towards its information and
held a pro Russia position. In contrast, the following day it was shared on Reddit with a caption neutral towards it and
with a political tone supporting Ukraine. Figure 6 shows that the comment sections on these platforms presented
contrasting dynamics: on X, we observed a high number of skeptical comments (35), followed by others (14), opinion
alignment (13), and neutral (2). Among these, we did not observe any pro—Ukraine comments; rather, the comments
seemed balanced between pro—Russia and undisclosed positions. Specifically, in the category of skeptics, we counted
22 pro—Russia comments and 13 undisclosed, while among the opinionators there were 9 pro—Russia and 4
undisclosed. In this case, therefore, Misinfovis ID15 acted as a catalyst for shared viewpoints, with a lack of divergent
meanings or opposing views.

The situation was different on Reddit, where pro—Ukraine citizens were present and assumed the role of
“opinionators”, expressing their opinions in support of Ukraine. However, this category also included the opposing
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faction; in fact, we found 49 pro—Russia comments (39 percent of the total), 40 pro—Ukraine comments (32 percent of
total), and 37 undisclosed comments (29 percent of total). In the other categories, the comments remained relatively
neutral in terms of political stance. In brief, from an analysis of these comments, we observed that this visualisation
attracted two different narratives based on the platform on which it was circulated: on X, it attracted an audience that
shared the position of the post, that is, skepticism towards the visualisation rooted in pro—Russia stances; whereas on
Reddit, it provided space for politically opposing opinions.
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Figure 6: Infovis ID15: Aggregated view of comments per platform, stance, detail on political position, and
mention to the vis. Image by the authors.

Misinfovis ID1: World Central Kitchen for Ukraine

Misinfovis ID1 offered an aggregated view of the World Central Kitchen’s initiatives in support of the Ukrainian
people, such as the total number of meals served and locations reached. In this case, this visualisation did not aim to
compare military equipment or political positions regarding the war, rather it addressed the theme of humanitarian aid.
The misleading potential of this Misinfovis is defined by seven situations: Flawed information, Unclear aggregation,
Cherry picking, Concealed uncertainty, Decorative visualisations, Inappropriate chart, Hidden details. The nature of
the comments on this Misinfovis differed from previously observed patterns, and the reason could lie in the subject
matter, not addressing political or divisive issues, as well as in the simplicity of the visual model and the data used.
This Misinfovis appeared only on two platforms, X and Facebook; although on Facebook it was not accompanied by
any caption. On X, the caption expressed gratitude and pride over humanitarian aid, positioning itself as pro—Ukraine.
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Figure 7: Infovis ID1: Aggregated view of comments per platform, stance, detail on political position, and
mention to the vis. Image by the authors.

Figure 7 shows that the comments analysed on both platforms reflected this approval, with users generally supporting
the information presented in the Misinfovis or sharing their opinions, often with the aim of expressing gratitude to
those who contribute aid. On X, there also appeared a small number of skeptical comments which, despite presenting
the only instance of a pro—Russia comment, overall the majority was pro—Ukraine. In the case of this Misinfovis, we
did not observe any clash or conflict; the Misinfovis acted as an attractor of consensus. This Misinfovis circulated
among those supporting Ukraine, maintaining its meaning even in the comments section.

Discussion

Our research interest was twofold: on one hand, to explore the extent and manner in which pro—Russian interests were
present on Western accessible social media platforms in English-language Misinfovis posts and comments related to
the invasion of Ukraine in February 2020. We were also motivated to map how the type and stance of comments
aligned with the stance of the Misinfovis and varied across platforms following the theories of information warfare,
collective behaviour (SIT), and platform ecology.

Building on the existing studies in information warfare (Suciu, 2022; Ciuriak, 2022; Golovchenko, et al., 2018;
Asmolov, 2022), despite working with an English—only dataset, we expected to find a larger number of pro—Russian
Misinfovis posts in our sample. However, as reported earlier our findings somewhat overturned this assumption with
only one post on X (ID15) being pro—Russian and openly questioning the reliability of information visualised in the
Misinfovis. The reasons for the nearly absent pro—Russian Misinfovis could be manifold but a larger number of pro—
Ukraine posts could be expected in Western accessible platforms and English—language posts, as a mobilising tool and
that by analysing top engagement posts we presumably have favoured in—group (pro—Ukraine) Misinfovis posts.

It is important to contextualise these findings within the early stages of the Russia—Ukraine war, during which
Ukrainian actors strategically utilised social media to communicate Ukraine’s narrative and counter the Russian
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invasion, and used disinformation as a defensive weapon: resorting to it as a strategy to counter Russian propaganda
(Baptista, et al., 2023). Our analysis suggests that these pro—Ukrainian visualisations dominated online discourse
precisely for this reason, likely used not with an intention of spreading misinformation, but to mobilise the Western
public towards increased support for the Ukrainian population, victims of Russian aggression. Nevertheless, even if
not in the form of Misinfovis, we have in fact detected traces of Russian interference. We have shown, in particular,
how Russian activity could be traced also on European platforms: not so much in posts themselves, but rather in the
interactions of users in the comment spaces of these Misinfovis, where the floating signifier nature of Misinfovis was
reframed to support their own narratives.

Breaking down the details further, Misinfovis ID3, which visualised a divisive theme by comparing Ukrainian and
Russian artillery, when shared with a pro—Ukrainian stance, generated a higher volume of skeptical comments on X
and 9GAG. The majority of these commenters identified as skeptical without revealing their political stance, while a
smaller, balanced number appeared to be skeptical because they were either pro—Russian or pro—Ukraine. To illustrate
this, here is an example of a pro—Russian comment:

“2s7 Pion — 47km (29.2 miles)9K58 Smerch— up to 90km (55.9
miles) And a lot more a conveniently left out, to make western
howitzers look like a wonder weapon =))”

An example of a pro—Ukrainian comment is:

“Remember that this is a small subset of Russian systems presented
here. A very small set. They can, at least theoretically, vastly outgun
and outfire us. The devil is in the details, though ... their speed (poor),
accuracy (poor), counter—battery fire (poor), etcetera. We are also
seeing poor use of fuse types in Ukraine, lessening the efficacy of the
systems. If they can use the longer field guns and larger MRLs with
vastly longer ranges, and can sustain the logistics necessary for the
system, it can defininitely be far superior. If they can’t, they are far
worse. And we can probably usually bridge that gap from a variety of
angles, or take out their longer-range systems as higher priority
targets via loitering munitions, PGMs, etcetera.”

In the case of pro—Russians, these were out—group members who contested the post’s narrative, whereas in the other
two coding — undisclosed and pro—Ukraine (as exemplified above) — individuals did not seem to be in disagreement
with the political position of the post. One explanation could be that skepticism among pro—Ukrainians was influenced
by an “intellectual status,” acting as a marker of belonging and credibility within their own community. In this context,
skepticism functioned not only as a signal of intellectual sophistication but also as an indicator of critical distance,
which was as significant as their pro—Ukrainian stance within the war’s context. Referring back to the theory section,
the social (in—)group identity of Ukraine supporters might be overruled by the group identity of the “critical
intellectual,” highlighting that social identity in SIT was not isolated to one unifying group belonging but many acting
simultaneously and layered with different strength depending on the context. Here the result then works against
mobilisation in either direction in favour of a debunked and more factual information environment that also has been
the international discourse surrounding information warfare.

Another possible explanation may lie in the varying levels of emotional and political engagement of users, particularly
in relation to geographic proximity to the war. It is plausible that pro—Ukrainian supporters from countries further from
the war may be adopting a skeptical position as a signal of analytical neutrality, lending a degree of “respectability” to

their opinions within their local contexts.

On Reddit, however, the number of skeptics decreased, and the Misinfovis were mostly used as a means of confirming
one’s views regarding the war, which remained predominantly pro—Ukrainian or undisclosed, but never pro—Russian,
reaffirming their identification with the reference group. Opinionators on 9GAG behaved similarly, while on X, a
small number of pro—Russian citizens also appeared among opinionators. This behaviour seemed to reflect a theory
whereby the primary interest was not objective truth, as suggested by Osmundsen, et al. (2021), but rather the use of
potentially misleading content to support personal positions or as we coded it “opinion alignment.” This occurred
mostly on mainstream platforms, where the reachable population was potentially more diverse.

We identified this same pattern on Facebook with Misinfovis ID 18, which visualised another potentially divisive
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theme: celebrities supporting the two factions of the war. On this platform, the category with the most comments was
that of opinionators. Among these, the majority adopted a pro—Russian stance, which was opposite to the pro—
Ukrainian stance of the post itself, creating a build—in controversy (Latour, 2005) where citizens engage in disagreeing
to express their political positions, rather than identifying themselves in a collective cohesive group, where opinions
also would be expected over facts. This contrasts with Reddit, a platform with a more niche audience, where pro—
Russian voices disappeared, and opinionators continued to uphold the pro—Ukrainian stance of the post. Although
skeptics were numerically fewer, on both platforms, we found a majority of undisclosed users, followed by pro—
Russians and pro—Ukrainians, which confirmed the observations discussed in the case of Misinfovis ID3.

As for the skeptics, although they were fewer in number, we observed that on both platforms the majority were
“undisclosed,” followed by pro—Russian and pro—Ukrainian users, which confirmed what was observed and discussed
in the case of “Misinfovis ID3.” Similarly, if we consider “Misinfovis ID 12,” which did not display data comparing
the two factions in the war but rather military aid to Ukraine, the largest number of comments fell under the category
of “opinion alignment” on X, 9GAG, and Reddit. On Reddit, opinionators were either pro—Ukraine or undisclosed,
while on 9GAG and X, pro—Russian voices also appeared, though in smaller numbers compared to the opposing
faction and undisclosed group. What we found particularly interesting in this case was how 9GAG, despite being a
niche platform, reached an audience of opinionators whose support varied across the stance spectrum. This
heterogeneous composition was also evident in “Misinfovis ID15,” which was more focused on conspiracy theory
themes. This visualisation was shared on Reddit in a pro—Ukraine post that generated a large number of “opinion
alignment” comments, divided between pro—Russian, pro—Ukrainian, and undisclosed, with pro—Russian voices
outnumbering pro—Ukrainian ones. According to our theory on media environment, each platform did not work in
isolation and were different, with unique charactieristics. Building on this, more niche and alternative platforms would
carry more opinionated and Misinfovis endorsing comments. We found variation as described across platforms, but not
as clearly ascribed characteristics of platforms marked in the type of comments across platforms that we would have
expected. To the contrary, the two observations mentioned here could suggest that more alternative platforms do not
merely provide fertile ground for alternative narratives (such as pro—Russian viewpoints within a Western context like
ours) but also serve as spaces for both groups, who seem to use Misinfovis to amplify opposing perspectives. Another
interesting pattern observed is that X behaved somewhat like a fringe platform: the Misinfovis that was shared in a
pro—Russia post that was skeptical towards the Misinfovis itself and attracted mainly pro—Russia comments, whether
from skeptics or opinionators, with no pro-Ukraine comments.

Misinfovis ID1 presented a more predictable situation, likely tied to a theme rather than the analysed platforms. In this
instance, this Misinfovis displayed humanitarian aid to Ukrainian civilians, producing a less controversial ground for
individuals to configure their roles and impose their views. On both platforms where this Misinfovis appeared
(Facebook and X), the majority of active users were pro—Ukraine, acting as endorsers and opinionators, suggesting a
solid in—group consensus, and leaving no room for in—group and out—group alignment. The few opposing views (only
one skeptical pro—Russian comment) did not appear to influence the discussion among the in—group members.

From a temporal perspective, what we observed in the distribution of comments was that endorsing comments tended
to appear in the initial days after a post was published, when it reached users within the same social group. Over time,
more or less consistently across all platforms, approving comments diminised, with discussion shifting towards
opinions and skeptical comments regarding the visualisation, supporting one political faction or the other. This seems
to suggest that individuals with a more critical mindset or a more sophisticated understanding of the issues tended to
take more time before sharing their views or acting as “debunkers” of what was initially accepted as reliable. This may
align with a need for verification and an effort to develop a deeper understanding of the topic before engaging.
Furthermore, this behaviour appeared to be cyclical: if, after a drop, new approving comments reappeared, the cycle
restarted, leading to fluctuations in the overall composition of comments.

Conclusion

This study focused on reactions and their engagement through comments to five Misinfovis about the Russia—Ukraine
war and 15 associated posts across Western accessible platforms, to explore the many layers of meaning that a
Misinfovis could engender on social media. We manually coded comments focusing on: a) whether individuals
mentioned the Misinfovis; b) the type of narrative regarding the Misinfovis; and c) their stance towards the war.

What follows are the core findings of our study, organised around five central points:
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a. Misinfovis as “floating signifiers”. Starting from the idea that, although commonly perceived as objective
representations of facts, visualisations can in fact be misleading, we have shown how they too are subject to
different interpretations that arise from their circulation, in a manner similar to other instruments of participatory
propaganda in the contexts of info—warfare on social media. Our starting point is that the multimedia complexity
of the contemporary media landscape requires an equally articulated study (Bolin and Stahlberg, 2023), since it
is an ecosystem in which different narratives circulate and intermingle, involving both niche and mass media and
are “constantly constructed, reconstructed, recontextualised, and interpreted as meaningful during the encoding
and decoding process” (Bolin and Stdhlberg, 2023). What stands out as the most clear finding is that comments
do not necessarily align with the stance of the Misinfovis and that individuals tended to use Misinfovis as
opportunities to make visible all sorts of narratives and opinion positions throughout a stance spectrum (pro—
Russian—neutral-pro—Ukraine) independent of the stance of a given Misinfovis. Even though the study was
limited to our interpretation of the stance (albeit tested for intercoder reliability) this pattern was distinct: the
Misinfovis posts indeed worked as floating signifiers [6] namely as broad frames whose meaning remained open
to different variations with equally floating narratives in associated comments. We observed that narratives
emerging in the comment spaces were diverse, and in some cases opposing both among them and in respect to
the main one encoded in a given visualisation. This latter point recalled the way of functioning of social media
algorithms whose aim is to provide these types of antagonistic situations or controversies (Diaz Ruiz and
Nilsson, 2023). From a theoretical perspective, our findings raise important questions about the role of
Misinfovis as a communicative object. Unlike traditional media, which often convey meaning explicitly,
Misinfovis seems to act as a medium that absorbs meaning, reshaping itself according to the platform, audience,
and context. This fluidity in the identity of Misinfovis — where meaning shifts depending on the general theme
of Misinfovis, platform—specific norms, and audience engagement — requires a nuanced understanding of how
misinformation is perceived and contested across different digital ecosystems. Our analysis therefore contributes
to a broader discussion on the rapidity with which information can shift in terms of perceived intent and
legitimacy across social media platforms, underscoring the need for further research on Misinfovis as floating
signifiers and their impact on the stability of narrative identities within misinformation discourses.

b. Participatory dimension of Misinfovis. From our study, it emerged that Misinfovis are materials that are an
integral part of the processes of public involvement in controversy (Marres, 2007) on social media, which we
examined through the lens of social identity theory. Thus, the modalities of participatory info warfare on social
media also extend to the use of a type of content that until now has been rather niche within the field of
disinformation: information visualisations, which we argue require further research. In tracing the footprints of
Russian disinformation in Western contexts through Misinfovis and the narratives that accompany them, our
study highlighted above all the participation in the space of comments on these Misinfovis. We consider this
participatory dimension to represent a crucial aspect, not only within strategies of direct information warfare, but
also in all those issues and event particularly vulnerable to disinformation, such as climate change, elections, and
pandemics. From this arises the urgency to deepen the study of the role of Misinfovis on social media and of the
narratives that they catalyse within the broader landscape of contemporary disinformation, in order to understand
with greater precision their effects: from polarisation to the amplification of unreliable news, up to the
consolidation of echo chambers (Ross Arguedas, et al., 2022). For example, during the COVID-19 pandemic,
data visualisations established themselves as widely used instruments, employed both to communicate with
individuals and within communities (Antichi, 2023; Ferrari and Diana, 2024). At the same time, they also served
as vehicles of disinformation (Lee, ef al., 2021; Engledowl and Weiland, 2021; Brennen, et al., 2021; Doan,
2021). As Lee, et al. (2021) demonstrated, the same data were mobilised by two opposing factions, the pro—
mask and anti-mask groups. In similar conditions, as we have observed in this study, analysing the different
narratives that Misinfovis were able to absorb in the arena of social media became crucial: an instrument not
only of understanding, but also of protection and fact—checking, since visualisations can become risky spaces.
Future research could address crucial questions, such as: how to deal with Misinfovis on social media when they
concern potentially divisive issues, if these can be freely reused by both factions involved?

c. Cross—platform ecology. In terms of platform variance and ecology, we observed that platform ecology did not
appear to strictly influence individual behaviour, as the composition of comments was similar across platforms.
We did not find a unifying clear pattern of communication for posts in terms of types of narrative. However, we
observed unexpectedly on X narratives that would be expected by more fringe platforms while an alternative
platform like 9GAG had unexpectedly neutral and debunking narratives in comments. It must be noted that these
findings relied on an incredibly small dataset from a relatively short period at the beginning of the war. Further
research with a larger sample over longer time periods and in other contexts of the war could substantiate or
refute these results. Furthermore, the lack of fine—grained time stamps on comments and the lack of unique IDs
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across platforms made it impossible to determine if specific individuals influenced others across platforms.

d. Social identity dynamics. Some individuals were skeptical towards their own in—group Misinfovis and in that
sense favoured intellectual-group over ally—group belonging. However, aligning with misinformation theories in
general, more opinionated comments were observed over debunking skeptical comments. Citizens generally
used the Misinfovis as carriers of different meanings tied to their different visions of the world.

e. Pro—Russian activity is content—specific. We only found one pro—Russian post out of 15 but several pro—
Russian comments skewed towards certain Misinfovis and not divided equally among different ones, indicating
content specific activities rather than a massive presence.

This study has methodological limitations that provide opportunities for future studies on Misinfovis as tools in
information warfare. First, we examined exclusively posts in English, since the collection was carried out intentionally
through queries formulated in English, because our aim was to trace Russian interference outside of Russia. This bias
could explain an underrepresentation of non—English, pro—Russian content, which may plausibly be more prominent,
for instance, in Russian—language and Russian digital spaces. Future studies could extend the analysis to other
languages, such as Russian and Ukrainian. Second, pro—Ukraine support appeared broader than pro—Russia support on
Western platforms: a result that reflects our choice to focus on English language and Western contexts, areas that to a
large extent expressed positions favourable to Ukraine, as demonstrated by Geissler, ef al. (2023). Expanding the
research scope to other languages may produce different results. Third, it cannot be excluded that the platforms
observed may have removed, through content moderation, certain particularly problematic pro—Russia posts. Fourth,
our seeding was done from X due to available scraping tools but if we seeded from a different platform we may have
detected other Misinfovis. The sample was not exhaustive but provides a starting point to test the logics of Misinfovis
in information warfare but seeding from other platforms could test the robustness of these findings. Fifth, the cross—
platform search for Misinfovis appearing on X relied on which platforms GRIS was searching, and thus more
visualisations could be appearing on platforms that GRIS did not support. In the same way that we assumed that we
could interpret stance from the comments, we also interpreted the misleading characters of visualisations. This could
be contested even though we measured intercoder reliability and used a systematic classification scheme and were
transparent about coding. An alternative could be to ask fact checkers to specifically check the infovis in question and
use their labels and survey or interview individuals commenting to verify their standpoints, with both methods added
in future studies. Furthermore, our manual coding together with a verification of the stance could function as a training
set for a scalable stance detection model and could increase the accuracy of such a computational classification
approach.

Through these findings, we demonstrated how Misinfovis lend themselves effectively to info—warfare as double—edged
weapons: instruments that can be used by different factions in the war, comparable to the practices of participatory
propaganda on social media, in which a propaganda message A can be re—adapted to support a message B or C
(Hyzen, 2023). In this sense, we discussed the notion of floating signifiers. It is necessary to further investigate the
characteristics of this movement of meanings, applying our approach to other themes and contexts, in order to
understand how different individuals react when an object of contention is conveyed through Misinfovis. E2
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Notes
1. Ryan, 2004, p. 9.

2. See https://www.statista.com/statistics/272014/global—social-networks-ranked—by—number—of—users/.

3. See the total number of Situations applied to all of the 20 visualisations in Appendix B.

4. We chose to focus our analysis on this time frame in order to have a substantial corpus of comments and a greater
likelihood of active interaction among citizens. In the months that we excluded, the comments were very few (1-2)
and appeared at wide intervals.

5. Access to the full dataset (including original cited comments — marked) is possible for independent academic
researchers for reproduction purposes adhering to GDPR and EUs guidelines for the protection of data subjects,
responsible conduct of research, and scientific integrity. Requests can be made to elena [dot] aversa [at] polimi [dot] it.

6. Laclau and Mouffe, 1985, p. 113.
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Visual model

Amount of infovis per visual

model

Alluvial diagram 6
Area graph 23
Bar chart 27
Composite visualization 16
Donut chart 1
Dot plot 1
Flow chart 1
Grouped bar chart 1
Icon and number 33
lustration (?) 3
Kagi chart 1
Line graph 52
Marimekko chart 1
Natal chart 1
Network visualisation 4
OHLC chart 8
Other 1
Packed circle chart 7
Pictorial fraction chart 2
Pictorial unit chart 2
Pie chart 7
Proportional area chart 4
Range area chart 2
Range/arrow chart 3
Sankey diagram 1
Scaled—up number 2
Scatter plot 9
Schematic diagram 4
Slope chart 1
Space—time—mass maneuver 1
model

Stacked area chart 4
Stacked bar chart 29
Stream graph 1
Table 16
Target chart 2
Treemap 9
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Appendix D — Misleading information visualisations as a tool of info—warfare:

attract floating narratives of the Russia—Ukraine war parties

How the same visualisations

Mentioning
the vis

Stance

Detail on
political
position

Description

Endorsing

Pro UKR

Not mentioning the infovis,
but explicitly endorsing the
info shown. Explicitly
supporting UKR.

No

Endorsing

Pro RU

Not mentioning the infovis,
but explicitly endorsing the
info shown. Explicitly
supporting RU.

No

Endorsing

Undisclosed

Not mentioning the infovis,
but explicitly endorsing the
info shown. Not disclosing
the details of political
position.

No

Skeptical

Pro UKR

Not mentioning the infovis,
but explicitly skeptical about
the info shown. Explicitly
supporting UKR.

Skeptical

Pro RU

Not mentioning the infovis,
but explicitly skeptical about
the info shown. Explicitly
supporting RU.

Skeptical

Undisclosed

Not mentioning the infovis,
but explicitly skeptical about
the info shown. Not
disclosing the details of
political position.

No

Neutral

Pro UKR

Not mentioning the infovis,
but discussing it without
explicitly endorsing or being
skeptical about it. Explicitly
supporting UKR.

Neutral

Pro RU

Not mentioning the infovis,
but discussing it without
explicitly endorsing or being
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skeptical about it. Explicitly
supporting RU.

Neutral

Undisclosed

Not mentioning the infovis,
but discussing it without
explicitly endorsing or being
skeptical about it. Not
disclosing the details of
political position.

Opinion
alignment

Pro UKR

Not mentioning the infovis,
but using it for opinion
alignment, to amplify/support
their beliefs. Explicitly
supporting UKR.

Opinion
alignment

Pro RU

Not mentioning the infovis,
but using it for opinion
alignment, to amplify/support
their beliefs. Explicitly
supporting RU.

Opinion
alignment

Undisclosed

Not mentioning the infovis,
but using it for opinion
alignment, to amplify/support
their beliefs. Not disclosing
the details of political
position.

Yes

Endorsing

Pro UKR

Mentioning the infovis, and

explicitly endorsing the info
shown. Explicitly supporting
UKR.

Yes

Endorsing

Pro RU

Mentioning the infovis, and

explicitly endorsing the info
shown. Explicitly supporting
RU.

Yes

Endorsing

Undisclosed

Mentioning the infovis, and
explicitly endorsing the info
shown. Not disclosing the
details of political position.

Yes

Skeptical

Pro UKR

Mentioning the infovis, and
explicitly skeptical about the
info shown. Explicitly
supporting UKR.

Yes

Skeptical

Pro RU

Mentioning the infovis, and
explicitly skeptical about the
info shown. Explicitly
supporting RU.

Yes

Skeptical

Undisclosed

Mentioning the infovis, and
explicitly skeptical about the
info shown. Not disclosing
the details of political
position.

Yes

Neutral

Pro UKR

Mentioning the infovis, and
discussing it without
explicitly endorsing or being
skeptical about it. Explicitly
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supporting UKR.

Mentioning the infovis, and

discussing it without

Yes Neutral Pro RU | explicitly endorsing or being
skeptical about it. Explicitly
supporting RU.

Mentioning the infovis, and
discussing it without
explicitly endorsing or being
skeptical about it. Not
disclosing the details of
political position.

Yes Neutral | Undisclosed

Mentioning the infovis, and
using it for opinion

Pro UKR | alignment, to amplify/support
their beliefs. Explicitly
supporting UKR.

Opinion

Yes .
alignment

Mentioning the infovis, and
using it for opinion

Pro RU | alignment, to amplify/support
their beliefs. Explicitly
supporting RU.

Opinion

Yes .
alignment

Mentioning the infovis, and
using it for opinion

Opinion . alignment, to amplify/support
alignment Undisclosed their beliefs. Not disclosing
the details of political
position.

Yes

The comment is unavailable
Other Other Other or unreadable or completely
unrelated.

Appendix E — Misleading information visualisations as a tool of info-warfare: How the same visualisations
attract floating narratives of the Russia—Ukraine war parties
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