The binomial of interaction and
visualization in digital news media:
consolidation, standardization and
future challenges

Pere Freixa; Mario Pérez-Montoro; Lluis Codina

Nota: Este articulo se puede leer en espafiol en:
http.//www.profesionaldelainformacion.com/contenidos/2021/jul/freixa-perez-codina_es.pdf

How to cite this article:

Freixa, Pere; Pérez-Montoro, Mario; Codina, Lluis (2021). “The binomial of interaction and visualization in
digital news media: consolidation, standardization and future challenges”. Profesional de la informacion, v. 30,
n. 4, e300401.

https://doi.org/10.3145/epi.2021.jul.01

Invited article received on May 315 2021

Mario Pérez-Montoro
https://orcid.org/0000-0003-2426-8119

Pere Freixa X
https://orcid.org/0000-0002-9199-1270

Universitat Pompeu Fabra
Departament de Comunicacio
Roc Boronat, 138

08018 Barcelona, Spain
pere.freixa@upf.edu

Universitat de Barcelona

Fac. d’Informacio i Mitjans Audiovisuals
CRICC Research Center

Melcior de Palau, 140

08014 Barcelona, Spain

4| perez-montoro@ub.edu

Lluis Codina
https.//orcid.org/0000-0001-7020-1631

Universitat Pompeu Fabra
Departament de Comunicacio
Roc Boronat, 138. 08018 Barcelona, Spain

UPF Barcelona School of Management
Balmes, 134. 08008 Barcelona, Spain
luis.codina@upf.edu

Abstract

Interaction and visualization together yield an interesting, fruitful, and promising combination for producing content in
digital news media. In an era in which the press no longer exclusively provides the news, interaction and visualization
combined in innovative products for the public are powerful value propositions for the media. Together, they are capa-
ble of winning readers’ loyalty and engagement, both of which are crucial for the media’s sustainability. In this work, we
present a review of the literature and formulate the theoretical bases for this binomial pairing and its main components,
which, we argue, should be available to citizens, the interests of whom journalism must defend if it aspires to be viable.
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1. Introduction: the binomial of interaction and visualization, a successful pairing

On 23 March 2020, just a few days after the WHO declared the world Covid-19 pandemic, Navid Mamoon and Gabriel
Rasskin, two students from Carnegie Mellon University, launched CovidVisualizer, an interactive visualization application
for practically real-time consultation, using a 3D recreation of the globe, of the number of Covid-19 victims and people
affected in every country in the world (Figure 1). In just a few weeks it had 70 million users. CovidViualizer is just one
of numerous interfaces (Jacob, 2020; Cascéon-Katchadourian, 2020; Pérez-Montoro, 2021) that have been created to
facilitate understanding and with which to consult the statistical data constantly being recorded about the pandemic.
Its success is the result of its authors’ skill in designing a device that efficiently combines visualization and interaction.
Interactivity, in other words, enables users to explore maps and to establish their own visual narrative.

The media, national agencies and research centres have .
used interactive resources to construct a narrative of Interactivity enables users to eXplore

the epidemic with a focus on the aspects about it that maps and to establish their own visual

are considered most significant (Danielson, 2020). They narrative

have offset biased information (Bowe; Simmons; Mat-

tern, 2020) and used visualizations as models with which to forecast the pandemic’s evolution (Chen et al., 2020), often
revealing how hard it is to standardize and to validate sources of information (Ferrer-Sapena et al., 2020).

Pairing interactivity and visualization as a binomial enhances the media’s credibility and increases engagement with
users, as it places them at the core of processes of access, dialogue, and relation with data through interfaces (McKenna
et al., 2017; Pérez-Montoro; Freixa, 2018).

Thus, for example, in social communication, in contrast with traditional media in which the text of an article of jour-
nalism might have told a story using graphs and images to back it up or to endorse what was being narrated, these no
longer play such a secondary role in new digital media. Because of their interactive nature, these visual products now
occupy a predominant place in telling a story (Pérez-Montoro, 2018). That, at least, is the aspiration of media such as
The New York Times, the 2020 targets of which included improving visuals in reports and exploring new dynamics of
audience interaction (Leonhardt et al., 2017).

Recognizing the core significance of interaction and visualization in increasingly rich and complex information processes
allows for reappraisal of both the practices and the systems that we establish for them to take place. The digital ecosys-
tem has generated its own dynamics that call into question the relationships established among information, what is
perceived as narrative, the curation of diverse contents and forms of access, consumption, and participation. It also
makes it possible to explore what roles the agents who interact and engage with information should, can or are required
to play: journalists, documentalists, information curators, audiences, researchers, informing communities, media, and
receiving society (Freixa; Pérez-Montoro; Codina, 2020). Emphasizing the core significance of pairing interaction and
visualization also raises questions about how digital text, in a broad sense, is defined, designed, produced, consumed
and analysed: multimedia, mutable, modifiable and transmedia.

Use of interactive visualizations in the media has become common practice. They have been consolidated largely be-
cause of the standardization both of their
formats and of their development, which is
a factor that has allowed for a reduction in
production costs and more widespread use
in newsrooms, as simplification of proces-
ses has facilitated their application by edi-
tors and journalists who do not have spe-
cific training in programming or interaction
design.

The consolidation of standardized interacti- g oo,
ve resources in most newsrooms has relea- recovred
sed centres of journalistic innovation from
the tasks of producing informative content
that generally hitherto occupied them. This
general circumstance is yielding some inte-
resting consequences:

- First, the standard use of interactive vi-
sualizations in all kinds of media plays a
significant role in enhancing the litera-
cy of the newsrooms themselves and,
particularly, of the audience (Brescia-
ni; Eppler, 2015). The understanding of
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Figure 1. CovidVisualizer interactive real-time data visualization application.
https.//www.covidvisualizer.com
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maps, graphics, and interactive galleries is becoming Pairing interactivity and visualization as
standard practice and expanding among users, who a binomial enhances the media’s credi-

would otherwise probably be unaware of their poten- bili di ith
tial for articulating informative narratives. llity and Increases engagement wit

- Second, it gives research centres the freedom to con- users, as it places them at the core of
centrate on investigating, exploring, and imagining a processes of access, dialogue, and rela-
new generation of interactive audio-visual resources, tion with data through interfaces

which are the methods of communication we shall dis-
cover and use in the coming decade.

2. The history of interactivity and visualization of information in the media

It is commonly accepted that digital technologies have triggered the transformation of the media and the process of
digital convergence, which has been consolidated through the establishment of Internet and social networking sites as
a new media ecosystem. Traditional and digital native media have colonized digital space and turned it into the core axis
of the media and the stage upon which most information processes are currently articulated. Journalism and journalists
have observed both very significant change in their work routines and a transformation of the medium, channels and the
methods of designing, producing and transmitting content. Digital media have incorporated interactivity as a defining
element, perceiving it as a principle that articulates different functions and technologies used in communication proces-
ses. In Jensen’s now classic definition, interactivity is

“a measure of a media’s potential ability to let the user exert an influence on the content and/or form of the
mediated communication” (1998, p. 201).

Interactivity has become an essential concept for understanding a medium characterized by a constant dialogue of
inputs and outputs among all the agents and actors involved in it, exchanges that define the medium itself: information
that is exchanged, stored, and processed, procedures that mutually feedback to one another to offer a system that
enables users to experience and become involved in the information and be part of it (Winograd, 1997). Interaction is
considered a value inherent to the medium that, to a greater or lesser extent, characterizes digital text. It is the rheto-
rical element that differentiates digital text from other formats. It defines exploration as a way of dealing with the text
(Aarseth, 1997) and, in the experience of receiving it, allows the narrative value of the explored content to be perceived
through it (Ryan, 2004; Cover, 2006). Kate Nash and Richard Walsh characterized interactive work by its capacity to
permit the emergence of content in the viewer’s process of exploration and interpretation (Walsh, 2011; Nash, 2014).

For most authors, interactivity and participation define the specificity of the digital medium (Boczkowski, 2004; Young;
Hermida; Fulda, 2017). Interactivity has been defined on the basis of the semantic capacity of markup language that
allows for hypertext and, subsequently, hypermedia links and nodes, a perspective that is established and posited in
Nelson and Landow (Nelson,1983; Landow, 1991) and that has been constantly reformulated and expanded (Pavlik,
2001; Aston, 2003, and others). Interactivity, as an inherent element of computational communication, is one of the
technological characteristics that have defined and conditioned digital communication and has allowed for the definition
of tools and resources for dialogue, in the form of platforms and protocols, procedures and processes. Communication
models have thus been defined (Schultz, 1999; Mcmillan, 2002). Despite the different rates of implementation and
development (Bachmann; Harlow, 2012; Barredo-lbaiiez; Diaz-Cerverd, 2017), interactivity actually forms part of the
current media ecosystem, even though its use has been shown to be limited and, in some cases, more marginal than
effective (Palau-Sampio; Sanchez-Garcia, 2020).

Despite their joint presence in a many current areas of Emphasizing the core significance of pai-
journalism, interaction and visualization have not always ring interaction and visualization also
operated as a binomial pair. The presence of representa- . . .
: : . : o raises questions about how digital text,
tions of information pre-dates the use of interaction in ) ] ) )
information processes. It was the job of art departments in a broad sense, is defined, designed,
in the traditional media to construct the graphics and produced, consumed and analysed
infographics that accompanied texts and that, to a large
extent, were intended more to catch the eye than as a source of information (Cairo, 2012). It is, however, also in the
process of digitization and transformation from the analogue media system to the digital media ecosystem that different
ways of visually representing information have assumed crucial importance. In the cybermedia, their use has increased
significantly and become one of the main strategies currently employed by the media to tell stories (Segel; Heer, 2010;
Klanten; Ehmann; Schulze, 2011; Chen; Guo, 2020) and to convert data sources into visual information (Weber; Rall,
2012; Pentzold; Fechner, 2020). In contrast with traditional media in which the text of a journalistic article might have
told a story using graphs or visualizations to back it up or prove what was being narrated, in new digital media these no
longer play this secondary role. Because of its interactive nature, these visual products now occupy a predominant place
in storytelling (Pérez-Montoro, 2018; Kalatzi; Bratsas; Veglis, 2018).

The value of visualization lies in its contemplation of meanings and uses that transcend narrative. Because of increa-
sing definition, resolution, and size of screens, particularly on mobile devices, and the implementation in new devices
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interaction, unrestricted visual 501 489
content can be offered, and Bt ol
this plays an important part
in catching the attention of
and attracting users. For many
media, mobile devices have
become the main screen for
communication with users (En-
gebretsen; Kennedy; Webber,
2018). In the complex scena-
rio of cybermedia, in which it
is still unclear which business
models will last and which will Near Real-Time, Crowdsourced Data of 2013 Deaths by Shooting
not, offering freely accessi-
ble information visualizations
plays a key role in marketing
plans to win audiences that

e =
hreckengaust, a9 year-o
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may subsequently consume Figure 2. Interactive visualization showing the relationship established between the number of deaths
other paid content or purchase due to a bullet shot and the years left to live, taking into account the statistical data of the deceased.
subscript‘ions. Visualizations of Created by Periscopic, a company specialized in interactive data visualizations for the media.

: . . . . ; .peri ic. ? =,
information, with their analyti- https://guns.periscopic.com/?year=2013

cal and narrative power, can help to attract and keep new users. Thus, for example, some digital media (some of which,
but not all, are native), as a strategy, offer a limited number of these types of high-quality products for free, after which
the user decides whether it is worth paying and continuing to access these exclusive quality content (Figure 2).

Several authors such as Plaisant (2004) and Smiciklas (2012) confirm the economic return on the investment made in
the development (ROI) of visualizations for the cybermedia that include them. Basically, and among other consequen-
ces, content that includes visualizations or infographics prompt a significant increase in user interactivity on social media
with respect to that content. In some areas, such as political communication, their inclusion has not only increased in
recent years but has also marked a change of this sub-genre of news in which they play a crucial role, not only to attract
attention, but also as a narrative strategy (Amit-Danhi; Shifman, 2018).

The boom in the presence of interactive visualizations in cybermedia has not been accompanied by a significant increase
in academic studies or specific research that offer a better understanding of their multiple dimensions. Although today’s
cyberjournalism is characterized, among other things, by an intensive use of visualization to tell stories, scientific pro-
duction and theoretical contributions are neither significant in number nor in importance. Of the scientific literature
about data analysis and science, only 0.5% is devoted to data storytelling and data journalism (Ojo; Heravi, 2018).
Moreover, most of this scant production focuses on the study of these types of strategies based on analysis of just a
few cases or specific products or on analysis of the production in a specific country or city. Examples of the former can
be found in the work of Alexander and Vetere (2011), Stikeleather (2013) and Pouchard, Barton and Zilinski (2014),
and others. Significant studies that deal with geographical analysis include those that analyse the development of the
practice of these special types of proposals in Sweden (Appelgren; Nygren, 2014), Norway (Karlsen; Stavelin, 2014), and
Belgium (De-Maeyer et al. 2015), the United Kingdom (Knight, 2015) and the United States (Parasie; Dagiral, 2013; Fink;
Anderson, 2014; Parasie, 2015).

There is only one small series of proposals that has addressed this area of study from a broader or more systematic pers-
pective. These can be classified into three large groups. The first of these groups includes proposals that attempt analysis
focused mainly on the representative capacity —sometimes not in the context of journalism— of data visualization (Tufte,
1983; Few, 2012; and Cairo, 2017b; and others). The second group proposes dichotomous analysis and the division of
current visual works into two large groups, in accordance with criteria associated with their architectural structure such
as the browsing system they use (McKenna et al., 2017).

As an alternative, there are also proposals that approach these productions from a polyhedral perspective. The propo-
sals from the third group are therefore grouped together: faceted analyses that attempt to explain the phenomenon
of visualization in the cybermedia. These proposals adopt different perspectives or different criteria (facets) to simul-
taneously classify the same set of objects (the classification domain), thus increasing their explanatory power over and
above simple hierarchical analyses.

Some faceted studies do attempt to cover this analysis
of visual narratives with data (including Segel; Heer,
2010; and Lee et al., 2015). There are, however, expla-
natory limitations to these proposals as they do not in- digital medium

For most authors, interactivity and par-
ticipation define the specificity of the
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clusively and simultaneously address all, but rather just For many media, mobile devices have
’
a part, of the characteristics of these visual productions. become the main screen for communi-
They contemplate aspects such as narrative genre, visual . .
cation with users

narrative, narrative structure, and interaction, while lea-
ving out and not analysing all the dimensions related to
architectural aspects (organizational, navigational, and labelling systems, mainly) and the visualization-story ratio (Pé-
rez-Montoro, 2018).

3. Research and standardization. Tools and resources for digital newsrooms

The consolidation of interactive visualizations in digital newsrooms is largely due to the standardization of a series of
basic resources that writers and editors now generally have at their disposal. In designing the news, in addition to texts,
authors may also contemplate the use of interactive visualization resources with which to present the audience with the
data gathered, images and the archive material consulted while preparing the information. For many professionals, the
use of visualizations has been possible because of the

“the development of easy-to- use software, helping non-specialist journalists to make their own simple visualiza-
tions” (Engebretsen; Kennedy; Webber, 2018, p. 10).

These resources may be semantic (maps, time-
lines, bar graphs, etc.) or morphological (orde- T ——

red by format, type, duration, etc.). Producing s rocoisrel parsovictndoes st nd Rt Redty
interactive information mainly involves the task person norbecome sckagain affe coning i contact with asick
of assembling modular resources. The authors

of the items decide on both the content to be

Q | sections = R @he Washington

person.

prese nted an d th e h ie ra rchy Wit h w h i c h th e in- Let’s see what happens when simulitis spreads in a town of 200

. . people. We will start everyone in town at a random position,
terface is organized. Some methods of construc- g st sl angl, sndwewi sl onepersonssick,
ting an interactive narrative, such as parallax NG IO GO S i PO S WP

of sick people, rises rapidly as the disease spreads and then tapers

scrolling (Freixa et al., 2014; Cérdoba-Cabus,
2020), are very well-established, have proven

off as people recover.

Count Change over time

to be effective in different areas and specialities TR ol
(Tulloch; Ramon, 2017) and provide the basis S — :
for many large-format items (Hiippala, 2017; .t P . ERE . :
Dowling, 2019), also referred to as literary s , = E . et L .
journalism (Jacobson; Marino; Gutsche, 2015) o X2 IT] . L ow R
or narrative journalism (Van-Krieken; Sanders, ‘. oy " x %t o5,
2019). o ¢ % ..;.' ot . ‘_ s
The emergence of data visualization as inte- o B B 5L . W = w8
ractive resources led to the incorporation of in

Our simulation town is small — about the size of Whittier, Alaska —
specialists in newsrooms (Ferreras-Rodriguez, ° o simulits was able o spread quickly across the entire population.
2013). The development of specific applications ‘ o e —————
has, however, prompted a gradual reduction in © Stanping the spredof thecoromauives i the 5. and
their cost and difficulty of implementation. The 25 worldwide]
use of maps or timelines, to name two of the When it comes tothe real covid-10, e would prefer o slow the

. . . spread of the virus before it infects a large portion of the U.S.

currently most broadly used interactive visua- population. Toslow simulits, et try to create a
lizations for geolocating and temporizing infor- ":d‘“‘”l‘l““‘dg“g“d*‘
mation, require decreasingly specialized equip- _
ment in newsrooms. The media have numerous E‘:’c:{%;euug —
tools for facilitating the creation and incorpora- I —
tion of visualizations in the body of the news. Iy ool
Good examples of these are Datawrapper, o ol
Maps4news, both of which are paid solutions, > ’ "' i
although there also exist free applications like ol "-3: oo
StoryMap and both free and paid solutions such o e
as Google Flourish. ., ’ e
https://www.datawrapper.de .
https://maps4news.com T
h t'tpS.’ / /S torym ap. kn Ig htlab.com completely seal off the sick population from the healthy.
https://flourish.studio imers b lirndialiasfiseimatis
The specialization or non-specialization of Figure 3. Interface with interactive visualizations of the report “Why outbreaks like

coronavirus spread exponentially, and how to ‘flatten the curve’”, created by The
Washington Post on March 14, 2020.
https.//www.washingtonpost.com/graphics/2020/world/corona-simulator

newsrooms and the incorporation of specialized
profiles have both been a significant feature of
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the process of establishing interactive resources in digi- The boom in the presence of interacti-
tal media (Ribas; Freixa 1997; Soler-Adillon et al., 2016; ve visualizations in cybermedia has not

Caminero-Fernandez; Sanchez-Garcia, 2018). At the b ied b o nifi .
start of this century, the high cost and the training re- een accompanie y a significant in-

quirements greatly limited how widely they were used. crease in academic studies or specific re-
Standardization of resources has therefore been one of search that offer a better understanding
the challenges pursued by research centres and journa- of their multiple dimensions

lism innovation laboratories in recent years, as has the
simplification of implementation procedures.

International research centres and innovation laboratories such as the MIT Open Documentalism Lab, the BBC News
Lab, the Reuters Institute, and the Nieman Foundation, to mention the most obvious, have explored the potential of
visualization and interaction resources as a major part of the design of new formats of journalism (Salaverria, 2015;
Lopez-Garcia, Rodriguez-Vazquez; Pereira-Fariiia, 2017). Projects that use interactive visualizations

“directly enhance both data literacy and legibility, and at the same time, they stimulate user participation” (Uric-
chio, 2016, p. 24).

The Reuters Institute predictions for 2021 appear to confirm those forecasts:

“The Washington Post’s coronavirus simulator was its most viewed story ever and helped make the case for the
establishment of a new department of seven journalists which will start this year” (Newman, 2021, p. 11).

The BBC Lab has been performing the Optimo project, which is a tool for transforming textual stories into visual and in-
teractive narratives, designed for mobile telephones (Caswell, 2019). Research into innovation in journalism has become
a productive area that addresses different dimensions (Paucar-Carrién; Coronel-Salas, 2019; Garcia-Avilés, 2021) which
significantly include experimentation with the narrative forms possible with digital medium and networks, one of the
areas of innovation with the greatest potential for growth.

4. Making the invisible accessible and visible. Limitations and problems

The binomial pairing of interaction and visualization in the media would be incomplete without mention also of the
information that feeds the news items, information that can be both self-produced or collected from one or seve-
ral sources (Guallar; Codina, 2018). Visualization of information has grown so rapidly because of its effectiveness in
transforming hard-to-interpret and to-analyse content into visual representation. What is known as data journalism is
formalized on screen through visualizations, which are becoming increasingly interactive (Burmester et al., 2010). As
mentioned previously, visual information not only attracts the audience’s attention, but also effectively makes it possible
to view complex data (Cairo, 2017a). The transformation of complex sets of information and data into interactive visual
resources gives rise to problems of a different kind such as legibility (Uricchio, 2016), opacity (Zamith, 2019), and diffi-
culty in accessing data sources and/or verifying them (Porlezza; Splendore, 2019; Lewis; Al Nashmi, 2019). Journalism
and multimedia documentaries turn data into narratives through which they can be explained and contextualized. The
process, however, involves decision-making about the formalization, functionality and legibility of the sources and these
aspects can cause the audience to lose capacity for interpretation, reading and access (Appelgren, 2018).

Converting complex data and information into visualizations is not always an easy task, particularly when visualization
entails expressing graphically equations, formulas and algorithms that act on the data. Although interactive visualiza-
tions have amply proven their ability to turn this type of information into audio-visual narrative, several authors have
sounded warnings about the possibilities of bias and error in such visualizations, which McNutt, Kindlmann and Correll
(2020) refer to as visualization mirages.

The apparent accuracy of representations on a graph
about Covid-19 or about electoral results, to mention
some recent examples, may conceal errors that yield
misleading results, which often go unnoticed by the au- lar resources

thors themselves. These may be due to problems with

backup data, or source data, with which there may be issues because of bias, because they are incomplete or because
they have been wrongly combined (Tang; Wu; Li, 2019), and what are known as dirty data (Kim et al., 2003) which requi-
re tools and verification processes (Kasica; Berret; Munzner, 2020).

Producing interactive information main-
ly involves the task of assembling modu-

Errors can occur:

- even if correct and well-coded data sources are available during the visualization design process;

- because are the result of interaction that causes frustration on account of its ineffectiveness, or that satisfies neither
readers’ expectations nor fulfils the data’s potential (Appelgren, 2018);

- due to the complexity of the item and its interactive potential are not explored by a significant volume of readers
(Young; Hermida; Fulda, 2017);

- because of reading or interpretation errors.
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The most common errors in the design of interactive vi- What is known as data journalism is

su.allzatlons |ncl.ude C.|aSSIC infographic problems such as formalized on screen through visualiza-
misuse or manipulation of scale, a process that accen-

tuates the appearance because of inadequate or exces- tions, which are becoming increasingly
sive data, which is known as hidden uncertainty. Table 1 interactive

shows the errors most commonly encountered by diffe-

rent authors according to the four categories listed.

Table 1. Malpractice, mirages, and most common errors in interactive visualizations

Area Error Effect caused

Lost or repeated registrations Incorporation of data or inexact groupings in the visualization.

Some statistical parameters can yield atypical values, generally at the ends of

Atypical or abnormal values the graphs, which can distort interpretation of the graphs.

Backup data: elici- Unspecific coding or overly interpretable allocation criteria may yield ambi-
tation, curatorship, | Attribution errors guous data sets, which may lead to significant biases when combined with
and screening other indicators in multiple comparisons.

Excessive and inadequate. The choice of significant samples to demonstrate
a certain hypothesis may give rise to HARKing (hypothesizing after the results
are known). In other situations, imbalance among groups of values may raise
doubts about the results of multiple comparisons.

Sample size

The visualization contains decorative elements that could be interpreted as

Graphic noise misleading information.

The design chosen for the visualization does not allow for good distribution of

i fth | -
Design of the Overlays the data and there are content overlaps that affect understanding.

visualization

Grouping content by area may lead to incorrect or difficult visual comparisons,
Uncertainty just as amplification or modification of the scale may lead to errors in data
interpretation.

Insubstantiality Interactivity with visualization is irrelevant and does not add meaning.

The behaviour of the interaction does not provide the user with a perception
Loss of agency of agency. It does not allow users to construct their own itinerary or to create a
personalized interpretation.

Interaction with the interactive resource does not allow consultation and

Inaccessible interaction )
access to the supporting data.

Interaction

In scenarios in which users could offer opinion, content or their own experien-
Limited participation ce arising from interaction with the resource, the system does not provide for
feedback.

The system records browsing data, asks users for opinions, and compiles
Invisibility in participation information provided by them, but does not offer feedback either through
visualization or other mechanisms.

The visualization design tools offer default combinations intended to make
Default biases work easier for authors. Depending on how they are used, however, the results
may be erroneous because of their poor adaptation to the data sets.

The choice of a single visualization option turns users into a homogeneous
Inaccessible visualizations group. Viewing problems or deficient devices may cause misinterpretations

Interpretation and and reading errors.
reading When observing sets of visualizations, initial interpretations tend to condition

Anchor effect and reading errors the later readings. Possible variations in visualizations may go unnoticed by
users.

The audience context conditions interaction and reading of interactive visuali-
Interpretive and confirmation biases zations. Confirmation bias occurs when viewers look at data that confirm their
hypotheses or preconceptions, and the evidence in its entirety is ignored.

Source: Own elaboration from McNutt, Kindimann and Correll (2020), Uricchio (2016), Cairo (2017a), Zamith (2019), Appelgren (2018), and Porlezza
and Splendore (2019).

Interactive visualizations reveal the duality of their function by allowing not only a clearly authorial function of an ex-
planatory nature, but also the enormous exploratory potential of audiences (Barlow, 2014, Kirk, 2016). The promise of
exploration remains one of the conflicting aspects of interactive journalism and data journalism, discerned as a possibly
oversized scenario (Domingo, 2008) that lies somewhere between what could be and what eventually actually is.

5. Challenges of innovation and future trends

The standardization of interactive visualization resources is facilitating access to these media by non-specialized news-
rooms and small and medium-sized media. This circumstance is also accompanied by increasing knowledge among
journalists of the communication possibilities and potential of visualizations. Greater ease of execution and general
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improvement in training (in narration with data, in interactive potential, in type and function of visualizations) makes it
likely that, in the coming years, interactive visual resources are likely to become commonplace and used fully in digital
newsrooms.

5.1. Complex visual and interactive narratives

For Albers (2015), complex narratives are those that offer users the chance to establish comparisons of relationships
and different data (flat information) and visualizations that establish a certain information flow and require a defined
reading sequence (information flow process). Their classification is still conditioned by difficulties of description. In the
study by Cérdoba-Cabus (2020), for example, one type of complex visualization, which requires users to enter values or
variables, is classified in the other section as it is hard to reduce them to a single dominant element. Specialists such as
Cairo (2012) and McCandless (2014) defend the capacity of complex visualizations as a resource that allows concepts
and information to emerge through the conversion of interrelated data sets.

Complex visualizations, however, pose significant challenges, basically associated with the difficulties involved in co-
rrectly articulating multiple comparisons and giving them visual coherence, narrativity and rigour, and ensuring that the
audience interacting with them understands them properly. Some experiences place advances in visualizations at the
confluence of these resources with augmented reality (Aitamurto et al., 2020; Tejero-Calvo et al., 2020) and with im-
mersive non-fiction in virtual reality (De-la-Pefa et al., 2010; Wang; Gu; Suh, 2018), which are environments that encou-
rage the perception of presence and greater

interaction of audiences (Roberts, 2018).

5.2. Interactive visualizations in news-

rooms

Not only does the incorporation of com-

plex interactive visualizations offer a chan- Coordinating chaos
ce to communicate Wlth audlences, but The tactics protesters use to fortify the frontlines

their development and implementation in
newsrooms is helping journalists to obtain :
data and information. The production of e,
complex visualizations enables newsrooms ;
to research data analysis, interrelationships
among data and the possible ways in which
they may become effective visualizations
(Howe et al., 2017; Engebretsen; Kennedy; Communication
Weber, 2018). Newsrooms have incorpora-
ted data visualization tools as further resour-

ces with which to select content and design

news (Wang; Diakopoulos, 2021).

In long journalistic formats, such as interac- . umrtas
tive documentaries or large-format reports,
in which multimedia contents are combined
with one another to offer readers an inte-
ractive narrative experience (Freixa, 2018),
the traditional phases of ideation, data ga-
thering, and production of information have
changed considerably. Processes, which in-
volve teamwork, often become intermingled
and provide mutual feedback (Planer; Godu-
lla, 2020). Visualizations and prototypes are
part of the process.

Protection for the frontlines

5.3. Optimization and SEO of interactive
resources ' &

Digital journalism, to be sustainable (Apabla- !
za-Campos; Codina; Pedraza-Jiménez, 2018), i3-S AP 5 E
needs to reach its audiences through diffe-

rent platforms and particularly through the

results pages of search engines and of social

media such as Facebook and Twitter. Althou- Figure 4. Interactive report Visualizing the Hong Kong protests, from Reuters, showing
gh the ideal situation would be for the news different use§ of image processing and analysis. He was awarded an OJA award in 2020.

. http://graphics.reuters.com/HONGKONG-EXTRADITION-CROWDSIZE/0100B05WOBE/
to be consumed on the portal of the medium index.html
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itself, readers use the platforms mentioned above as in- The standardization of interactive visua-
termediary channels. A significant amount of traffic there- lization resources is facilitating access to

fore arrives through digital platforms and, mainly, through ] o

Google’s search engine and its mobile applications such these media by non-specialized news-

as Google Discover. What this tells us is that digital media rooms and small and medium-sized media
should invest resources in the what is known as Search

Engine Optimization, or by its popular acronym SEOQ, to ensure that their productions reach their addressees in peak condi-
tion (Codina et al., 2016, Pérez-Montoro; Codina, 2017).

Fortunately, for some time now the best journalism has not followed the dreadful practice of “writing for Google”, but
has rather considered and adapted to the characteristics of the digital medium. This is the same what once occurred in
journalism with radio and television. With SEO, newsroom journalists should understand the characteristics of the digital
medium and, in particular, should have a proper conceptual knowledge of the algorithms that affect the visibility of news
in search engines and in applications such as Discover or in Facebook or Twitter newsfeed.

In turn, the strategic SEO managers in each newsroom should help writer journalists to choose the best news focus and
in matters such as the use of keywords, or how to apply the principles of twin nomenclature —journalistic and SEO— with
the help of metadata, among other resources (Lopezosa et al., 2020). The essential idea is for the SEO to ensure that the
best journalism reaches its natural audience, without the quality of the news or medium’s productions being affected by
anything that is not of use to society. It is this society that the medium represents and whose interests it should defend
first and foremost in order to justify itself in an era of abundant information and the loss of the media’s news exclusivity.

5.4. Standardization and specialization

In a recent study, Link, Henke and M&hring (2021) call into question improvements brought by interactive visualizations
insofar as the credibility of the message of journalism is concerned. They nonetheless note that the audience perceives
a better reading experience because of interaction with interactive visualization resources. The potential of interactive
visualizations to arouse interest and to motivate readers is broadly demonstrated in the media (Lee; Kim, 2016; Greu-
ssing; Kessler; Boomgaarden, 2020) and in specialist areas such as medical communication (Oh; Hwang; Lim, 2020).

The appeal of interactive visualizations and their greater capacity to motivate may convince digital media enough to use
them more and to make a commitment to them. The predominance of simple visualizations (Loosen; Reimer; De-Sil-
va-Schmidt, 2017; Young; Hermida; Fulda, 2017) highlights how visualization creation tools have penetrated newsrooms
on a fairly general basis and have allowed for some standardization of basic interactive visualizations such as timelines,
interactive charts and maps, and interactive infographics and animations.

To date, only a small number of digital media with specialized teams in data journalism, structured journalism, large
format journalism and interactive documentary have committed themselves to further development of the commu-
nicative potential that interactive visualizations can bring to cybermedia. Improvement in the development of specific
applications and easier access to reliable and contrasted data sources will allow —bearing in mind the evolution in recent
years— for general use of real-time visualizations, now possible because of Covid-19, and for more complex visualizations
in an increasing number of digital newsrooms.

6. Conclusions

We have examined the different perspectives that in-

fluence the binomial pairing of interaction and visua- The potential of interactive visualiza-
lization analysed in our research. We have established tions to arouse interest and to motivate
that both interaction and visualization will have a huge readers is broadly demonstrated in the

impact on the future of digital journalism. media

This pairing can help to build audience loyalty and to
demonstrate the media’s commitment to its readers and to the society it is supposed to represent and whose interests
it is required to defend.

Interaction and visualization, together with other elements not considered here because of obvious limitations of space,
such as solutions journalism or structured journalism, to mention two other areas, therefore both represent a fruitful
field of research for academics and offer a range of opportunities for professionals.
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