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Introduction
This paper provides insights into the area of design that deals with
the visualisation of science. It has become clear that in the mod-
ern society, in which science plays an important role in the devel-
opment of many different fields, the power of knowledge depends
equally on its presentation and dissemination as on other aspects
of its production. To ensure that scientific discoveries are present-
ed in an understandable way, scientists need to use suitable chan-
nels, and do so in a way that makes content accessible to a certain
target audience. Often, this is the general public, which lacks in-
depth knowledge on the particular domains that are the subject
of the communication. It is the responsibility of the researchers to
convey their findings in an understandable and credible manner,
since detailed presentation of the subject matter is a vital compo-
nent of scientific communication. These challenges have recently
intensified, especially when it comes to the natural sciences. Ex-
pert opinions struggled for traction on the social networks and
in the public media and often ended up losing out due to unclear

* The article is a result of the research project J7-2606, Models and Practices of Inter-
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messaging, which resulted in pseudoscience and conspiracy the-
ories causing a lot of harm.

In science, too, the increasing recognition recently of the fact
that humans are visual creatures has led to scientists beginning to
increase the share of content that is communicated visually. After
the last three decades in particular, with digitalisation leading to-
wards the democratisation of media and tools and consequently
to the increase in the use of visual means of communication, it is
thus imperative that visual means of knowledge representation in
science are deeply understood, methodologically developed and
professionally applied. Robert E. Horn went so far as to define the
integration of words, images and shapes into a consolidated unit of
communication as an entirely new language that he called visual
language. He singled out the increasing complexity of the world,
with mounting problems, along with the ambition to solve them, as
well as the development of media and technologies in the 1990s, as
the forces driving the development of this language.

The aim of the paper is not to present the historical achieve-
ments in the area of visualisation, which is something the author
has written about in detail elsewhere, but to try to present the po-
tential problems that can arise when introducing visualisation con-
cepts in the humanities. In doing so, the author hopes to prompt re-
flection within the framework of the research project “Models and
practices of international cultural exchange of the Non-Aligned
Movement: researching the spatio-temporal cultural dynamics’,
which also encompasses the development of a visualisation tool
that will facilitate the analysis of the material being examined.
With technology playing a major role, the historical principles and
methods of visualisation were completely different from what we
have today, and this is the origin of the difficulties we face in the
visualisation process. The insights can aid in the establishment of
a new methodology in the field of digital humanities covered in the
project (design, visual arts, architecture and cultural/art history)
and, in the process of thorough examination, indicate some of the
problems that can arise in the process.

The Case for Visualising Complex Topics
It makes sense in the beginning to ask ourselves whether we are
capable of identifying those types of information that are partic-
ularly suited to visual presentation and those that are better con-
veyed verbally. Certainly, the field of rhetoric continues to be highly
relevant, especially when communicating concepts that cannot be
visualised in any meaningful sense, or in cases where visualisation
might even be an unwelcome distraction. In a society that keeps us
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overwhelmed with information and in which modern digital tools
and means of communication offer access to virtually unlimited
amounts of data, the answer is, of course, right in front of us. As
early as October 2008, Hal Varian, the chief economist at Google,
said in an interview that:

The ability to take data [...] to visualize it [...] that's going to be a hugely
important skill in the next decades, not only at the professional level
but even at the educational level for elementary school kids, for high
school kids, for college kids. Because now we really do have essential-
ly free and ubiquitous data. So the complimentary scarce factor is the
ability to understand that data and extract value from it.!

Scientific journals—Nature, for instance—have likewise long been
publishing calls promoting the use of visuals in science, arguing
that a clear and convincing image is “of crucial importance in sci-
ence communication”.

The neurological basis and the dominant role of visual

information in perception and understanding
In modern society, we strive to research, understand, stimulate and
utilise all the senses. Neuroscientific findings, however, have long
ago confirmed that visual information plays a dominant role in hu-
man cognition. Half of the neural fibres in our brains are associated
with vision, and when our eyes are open, vision accounts for two
thirds of the brain's electrical activity. The brain needs a mere 150
milliseconds to recognise an image, and only 100 more to ascribe
meaning to it.3 There are studies claiming that the human brain is
capable of fully processing an image seen for a mere 13 millisec-
onds. In a study, the researchers showed the participants a series of
pictures that were visible for 13 to 80 milliseconds each. The view-
ers successfully identified scenes such as “picnic” or “a laughing
couple” despite the incredibly short time they were shown for.4 Da-
vid Rock (of the NeuroLeadership Institute) likewise demonstrated
that using visual images reduces the energy required to process
information and consequently maximises the energy available to
think and act effectively.5

This is about more than just perception, of course. Information
presented visually instead of through words or numbers is more

Manyika and Varian.

Cheng and Rolandi, Graphic design for scientists.
Raworth, Doughnut Economics, p. 13.

Potter et al., Detecting meaning, p. 270.

See Rock, Your Brain at Work.
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readily processed by the brain. The right hemisphere recognises
shapes and colours. The left hemisphere, by contrast, processes in-
formation analytically and sequentially and is therefore more active
when people read or examine spreadsheets. Whereas studying a
number table demands considerable mental effort, information pre-
sented visually can be understood in seconds, since the brain rec-
ognises patterns, relations and relationships between visual values.
Since at least as early as the Enlightenment, vision has been
recognised as the most objective of the senses and thus associat-
ed with the mind, reason, rationality and logic. Vision is our domi-
nant sense, and our perception of the world is primarily visual.

More than just sight is measured in terms of visual acuity; vision is the
process of deriving meaning from what is seen. It is a complex, learned
and developed a set of functions that involve a multitude of skills. Re-
search estimates that eighty to eighty-five percent of our perception,
learning, cognition, and activities are mediated through vision.®

This paper is dealing with a very specific area: the deliberate trans-
fer of information and understanding. We can therefore stick to the
premise that visual perception is extremely important in the field
of science.

Visualisation in the field of digital humanities
While pioneering work in the field of visualisation has been done
by individual authors in the past, the field is developing continu-
ously under the influence of technology (digitalisation) and social
changes (democratisation, the struggle for minority rights, the
environmental catastrophe, political movements). Likewise, disci-
plines making use of visualisation—as the most potent tool in the
age of social networks—may be driven by business interests, in ad-
dition to transmitting new knowledge or empowering society. Use
of infographics is universal in the modern media (New York Times,
The Guardian, Reuters, Corriere della Sera, USA Today, to name
only those most awarded), and there are numerous awards and in-
stitutions that raise awareness and educate on the subject (exam-
ples include Information is Beautiful, with its website, educational
books and the eponymous awards, and the Malofiej Awards for in-
fographics in newspapers). We are also witnessing the emergence
of a new profession: “visual journalism”.

Many companies, too, have made remarkable progress, if we
look at the use of charts in annual reports in the 20th century, and

6 Politzer, Vision Is Our Dominant Sense.
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now build their arguments in a visual way. Even in politics, rhetoric
is increasingly combined with visual elements. President Obama,
for example, in his annual State of the Union Address in 2015, com-
bined rhetoric with visualisations for better results. For certain
data, the best—the only, even—way it can be presented to the pub-
lic is through moving, interactive kinetic visualisation.

Major breakthroughsin the understanding of statistics through
interactivity in modern times were made, for example, by the phy-
sician, academic and lecturer Hans Rosling (1948-2017) as part of
his Gapminder project.” Examples such as these demonstrate that
one of the key influences in the field of visualisation over the last
30 years has been technological progress: the development of in-
formation technologies has enabled the development of tools that
have had a profound impact on the field of visualisation, allowing
both active participation and innovative data processing.

Visualisations allow users to look at quantitative and quali-
tative data from a different perspective, encouraging interpreta-
tion of data in ways that a textual presentation cannot. Diagrams,
charts and other forms of visualisation can stimulate comparative
interpretations, model new ways of understanding and indicate
emerging categories, patterns and potential deviations from the
expected, thus facilitating new insights.

The development of what can broadly be defined as the digital
humanities has led to a number of pioneering explorations into the
possibility of using digital tools in the humanities. As this is the field
covered by the project this paper is a part of, it is logical to include
a reflection on innovative ways of integrating visual material based
on the tools offered by the digital realm.

Digital humanities cover many different fields. Each of them is
covered by many of the commercial and open-source tools avail-
able in the modern world: from text analysis (Voyant, Juxta, Hathi-
Trust, LitViz), spatial analysis (CartoDB), network analysis (Onodo,
Gephi, Palladio) and image analysis to timeline generation (Knight-
lab Timeline, Tiki-Toki), map generation (StoryMapJS, MapHub,
MyMaps), infographic generation (Piktochart, Canva), and data
visualisation (RAWGraphs, Mondrian, Many Eyes, Tableau Public,
Prefuse). Many tools also exist that facilitate basic programming
without previous knowledge of programming (Processing, Scratch).
Some of these tools are already integrated into operating systems
(e.g. Excel, Numbers, Google Docs, OpenOffice). Others, likewise
aimed at the lay user, are available on the web (e.g. Venngage.com
and Visme.co).

7 See Gapminder.
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As mentioned in the second section of this paper, visualisa-
tions can be a very powerful aid in creating understanding. If this
knowledge is supported by the ability to create visualisations rela-
tively easily, their usage, of course, increases immediately. Drucker
cautions that we are, in fact, too trusting of visualisations occa-
sionally: “we seem ready and eager to suspend critical judgment in
a rush to visualization”,8 continuing

At the very least, humanists beginning to play at the intersection of
statistics and graphics ought to take a detour through the substantial
discussions of the sociology of knowledge and its developed critique of
realist models of data gathering. At best, we need to take on the chal-
lenge of developing graphical expressions rooted in and appropriate to
interpretative activity.®

Controversial as it may sound, the use of freely available visualisa-
tion tools can (as is the case with all tools that are potentially not
in the right hands) also raise the problem of data transparency and
thus the possibility of misinterpretation. In the modern era, when
everyone is free to interpret information and knowledge, the key
question is how to establish visualisation methods that will follow
the concepts and comply with the standards in the field of human-
ities research. Naturally, this must be backed up by theoretical
considerations and argument-based decisions. Recognising that
all knowledge is interpretive in nature and that the visual represen-
tation itself must be consistent with this is already a positive step
in this direction. There is no ultimate truth—the visual expression
is a particular interpretation that someone has augmented through
graphical/visual means. This negates the common notion regarding
the display of quantitative information, namely that it represents
“the truth”.

The Difficulties and the Non-Objectivity of Visualisation
One of the most basic examples of bias or even deliberate exploita-
tion of mistaken notions regarding visualisation are charts. Charts
employ simple (albeit often misleading) geometric shapes suitable
for producing easily legible comparisons of values and relation-
ships, as well as displays of a change in state through time. Lines,
bars, columns and pie charts are common and familiar examples
of such shapes. While capable of depicting quantitative relation-
ships in a transparent way, they can also completely distort the

8 Drucker, Humanities Approaches to Graphical Display.
9 Ibid.
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underlying data. A chart might show the increase or decrease of a
particular value on a timeline, but in interpreting it, we rely on our
pre-existing knowledge. If the author of the chart reverses the time-
line so that it progresses from right to left (in cultures using the
Latin alphabet, we are used to reading from left to right), so that
we are actually looking at a decrease rather than an increase in a
given quantity, the audience is of course being misled. Such exam-
ples abound, especially when it comes to political coverage in the
media.

The phenomenon of time itself can also serve as a good exam-
ple of something we have to pay attention to if we want to maximise
the utility of visualisation. Time can be conceived of as something
given, as a space in which individual events happen by chance, or
it can be conceived of as a web of causally interconnected events.
In our project, we opted for the latter approach. In doing so, we en-
countered a potential problem: in order to produce a successful
visualisation, we would need to show the temporal relationships
between documents (their dates of origin) of quite heterogenous
nature (articles have a story, some of the documents are more no-
table than others, some reflect time to a much greater extent than
others). Since the research team consists of many members, with
each trying to cover their own field, the temporality of historical
events does not always coincide with the timing of the documents
(when is it that an influence of something is seen, and what is af-
fected). In addition, the interpretations found in the documents are
themselves influenced by the times in which they were produced
(which cannot always be accurately evaluated in retrospect, nor
can they be assigned all the necessary variables or information for
the database). In network visualisation in particular, the choice and
application of selection filters, as well as their presets, can have a
crucial impact on how effective and understandable the visualisa-
tionis.

Data visualisation and information design
The broader field that we discuss in this paper could be termed
information design.'® This is an umbrella term for an area of visu-
al communication that centres on clear and comprehensible pre-
sentation of data-derived information using visual tools (example:

10 In 2009, on the occasion of the 22nd Biennial of Industrial Design, the Museum of
Architecture and Design, in cooperation with the Pekinpah Association, organised
a series of lectures on information design featuring lecturers from abroad, and the
exhibition Service and Information Design: Examples of Good Practice. They also
published a book of the same name (Cerne Oven, Predan, 2010) on the subject. In
our texts at the time we already stressed the importance of good data visualisation
in light of the general information overload in society.
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an underground railway diagram). We all encounter situations ev-
ery day where the information we need is not conveyed in an un-
ambiguous way. This is especially often the case when it comes to
complex information. Information design is therefore an activity
in which disorganised and unstructured complex data is translat-
ed into useful and understandable information. In the process, we
prioritise the readability and comprehensibility of the documents,
along with their usability for the end use.’ While the field of infor-
mation design is by nature very broad, a common thread can easily
be identified. Information designers make decisions about the se-
lection, structuring and presentation of the message, whose deliv-
ery must be consistent with the reasons, knowledge, experience,
preferences and circumstances of the intended users.

What is it, then, that links information design and data visuali-
sation? In data visualisation, we typically make use of databases far
larger than would be practical in an analogue presentation, and the
tools used for data visualisation are nearly always tied to particu-
lar software. This allows both static and interactive displays, where
processes are presented in relation to the time in which they take
place, and the viewer can take an active role in the process—even
manipulating the visualisations according to their own information
needs.

At this stage we can employ another useful definition, which
indicates the function of the visualisation. F. Frankel and A. De-
Pace divided visualisations into explanatory and exploratory ones.
Explanatory visualisations communicate findings (answers to re-
search questions), pointing out patterns, exceptions and concepts.
Exploratory visualisation, by contrast, invites the user to explore
the information on their own, providing an individual perspective
and giving insight into the data. This can stimulate thinking about
the subject of the research and offer new research questions.'2
When understanding depends on the observer—even when based
on data—the observer can generate conclusions that are entirely
their own. This can be a double-edged sword, since observers may
bring different perspectives into the process: the intent behind the
interpretation, as well as their initial knowledge of the topic, may
vary, or they might have a different level of visualisation ability.

Information design projects could therefore mostly fit into the
“explanatory” category, with most data visualisation projects con-
versely fitting into the “exploratory” category. In the context of the
latter, the openness of entry into interaction and the possibility of

1 See Cerne Oven, Predan, Service and Information Design.
12 Frankel and DePace, Visual Strategies.
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different perspectives or views on a topic are extremely important.
In any case, both information design and data visualisation trans-
form data into a visual whole through the use of a visual language.

Even experts such as Lev Manovich admit that it is not an easy
task to formulate a definition that would apply to all types of data vi-
sualisation projects emerging today, yet at the same time maintain
distinction from other related fields such as scientific visualisation
and information design.'® He defines information visualisation as
“the mapping between discrete data and their visual representa-
tion"4 This is why information visualisation also includes artistic
projects whose interest in displaying data is not in understanding
or explaining information and concepts, but in using the data pure-
ly as aesthetic parameters and experiments to create attractive or
interesting visualisations (which do not necessarily have the ob-
jective and informative content that we attribute to information
design).

We typically distinguish between two- and three-dimensional
visualisations (the latter are often interactive). Manovich explains
that two-dimensional visualisations often belong to the field of in-
formation visualisation and were developed in the 1990s in the field
of design. They received a marked boost with the democratisa-
tion of the use of personal computers and later, around 2005, with
the emergence of social networks and freely accessible databas-
es, which served as the basis for the generation of visualisations,
and with new programming languages. Information visualisations
use graphical elements (points, lines, curves and other geometric
shapes, often combined with textual information). Three-dimen-
sional visualisations generally fall under scientific visualisation, are
often interactive and were developed in the 1980s alongside the
field of 3D computer graphics.' At that time, large computer sys-
tems—specialised graphics workstations—were already relatively
powerful, but not yet accessible to individuals for personal use. In
the last ten years, the situation has, naturally, changed somewhat,
so the precise definition, implementation and functionality actually
depend on the individual project.

The conceptual approach and deciding the type of
visualisation on the basis of intent
Research on how people read (and misread) various types of visu-
alisations helps identify which types and features of visualisation
are best at conveying information understandably and effectively.

13 Manovich, What is Visualization.
14 Ibid, p.2.
15  Ibid, p. 4.
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Interpreting overly complex information requires considerable cog-
nitive effort. For this reason, it's important to know the intent of
communication, as well as who the intended recipient is and what
kind of reaction the communication is expected to engender.

In exploratory visualisation—where the viewer is invited to dis-
cover the information they're interested in on their own—the visu-
alisation itself must make clear what possibilities it provides to the
user, both on the level of the user experience and in terms of data
acquisition prior to that. In the case of explanatory visualisation,
by contrast, what is essential and what is additional information
included at the secondary level needs to be decided prior to de-
signing the visualisation. It is only on this basis that we can start
deciding on the tools, methods and type of the visualisation. The
visual elements or visual building blocks (more on those later) will
depend on our content-level priorities.

In addition to the database, the project “Models and Practic-
es of Global Cultural Exchange and the Non-Aligned Movement:
Research in the Spatio-Temporal Cultural Dynamics” offers visual
display of geolocations and networks of related content from the
database.

Changing the size of the grid can help us understand the data
differently. When the user zooms out in order to view the entire net-
work, they can access the nodes at the centre of the network com-
prised of the interconnected people, institutions, and other vari-
ables. The user can thus work out the desired information quickly.
By zooming in, we can either explore many of the smaller nodes
or pan across the structure to examine overlapping between the
points. Users can also select individual nodes to access additional
information on the link, or move a node across the grid, rearranging
the grid so that it is most useful to them.

Visualisations help us discover patterns that cannot be dis-
cerned from textual inputs of empirical data which cannot by them-
selves provide insights into the theories that could be developed
from them. Visualisation can thus facilitate sensory access to tan-
gible representations of locations, time, historical perspective and,
above all, the links between particular events, places or even pe-
riods in history. The so-called exploratory method of visualisation
was used, which at the same time allows for subsequent genera-
tion of new understandings, provided that this transformation of
data takes place at the level of many users and a large amount of
data.
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Methods, types and attributes of visualisations

Data visualisation aids understanding and improves effectiveness.
The human mind learns quicker from visual content than from text
and tables. As in the case of speech, one of the dimensions of vi-
sualisation is persuasiveness, as it often aims to influence people’s
ideas, beliefs and attitudes. It is more than just a communication
tool, since it can use the form of the message to create meaning.
Visualisation can thus combine aesthetic and strategic aspects,
since it has both a narrative and a functional level. New methods
are being sought that combine a planned, staged approach to proj-
ect management with the iterative, intuitive and creative approach
of designers. The most important method, which can already be
evidenced in historical visualisations, is reduction.

Reduction

Although data visualisation is the most discussed topic in today’s
technology-dominated world, and we will look at it in more detail
in the context of the project for which this methodological frame-
work is intended, it is important to underline the fact that there are
many types of visualisation. Common to all of them is the method
of reduction, which is evident in scientific illustration, charts, info-
graphics and data visualisation (it is also found, of course, through-
out the wider field of art history in the form of mosaics, frescoes,
stained glass artworks, on geographical maps, woodcuts, engrav-
ings and so on). It might sound counterproductive, but reduction
already takes place during the selection and acquisition of data.
This is because the diversity of visualisations will depend on the
research question of the viewers or users of the database. If there
are many of them, or if they have different requirements, we need
to use a small quantity of curated data, or the data need to be dis-
played in a functional way, with their relationships reflected, or evi-
dent, in the structure of the display. Selectivity with respect to data
is also important due to the technical limitations of databases.

Spatial dimensions
The second most important tool for visualising information accord-
ing to Manovich are spatial dimensions, which, in human visual
perception, are privileged over other visual attributes (colour, tonal
value, opacity, texture, symbols and so on).'® While this fact could
have neurological underpinnings, it could also be—as has been
the case throughout history—a consequence of technological
evolution. Since colour printing used to be an expensive rarity, the

16 Ibid, p.5.
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spatial components, widely used in thinking about and conceiving
messages, gradually became dominant. Spatial variables (position,
size, shape, movement) are central to the development of the re-
search question we are trying to construct, as well as to the plan-
ning (design) of the visualisation itself.

Despite having roots in statistics, the field of visualisation
is inherently associated with visual presentation—with the pre-
sentation of the visual elements, to be more exact, also referred
to as graphical elements due to the historical development of the
field (media used to be in print). These also serve as the basic tools
of graphical design, which is part of the broader field of visual com-
munication design, alongside photography, illustration and typo-
graphy. Each of these areas are, on the one hand, a subject of visual
art theory and perception, and contingent on the medium and the
technology through which the visualisation is present on the other
hand. The field of information visualisation in its entirety must thus
combine information technology, science and design. Especially
important in the segment of the field that includes design is the
theory of perception, which makes use of Gestalt psychology and
visual art theory, the latter includes the theoretical laws relevant to
visual components in general.

A quick analysis of the principal morphological elements of
visual language, which include words (individual words, phrases,
sentences, bodies of text), shapes/graphical elements (points,
lines, abstract shapes, negative space) and images (illustrations,
photographs—images that carry semantic meaning) tells us that
all these elements feature diverse attributes that are controlled by
variables: thickness, texture, colour (hue, saturation, value), orien-
tation, size, position within 2D or 3D space, motion, etc. Combined
into a whole, these elements constitute a visualisation. Variables
are supremely important; in addition to their inherent value they
also influence one another. Accordingly, they must be chosen sen-
sibly, both in terms of their functional transformation and their vi-
sual image.

Elements of visual language can roughly be categorised into
static (largely, but not exclusively, two-dimensional, for example
icons, pictograms, diagrams, charts, maps, spreadsheets, infograp-
hics) and interactive (allowing us to better utilise three-dimension-
al space; examples include interactive graphics and data visualisa-
tions). Depending on the intent and/or the research question, a lot
of information can be displayed through visualisation: when some-
thing started, the position of something in time, how long some-
thing took; the quantity of something, what proportion each quan-
tity represented in relation to the whole; we can show the order, the
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sequence of things; we can categorise them according to specific
parameters or show them in a hierarchy; we can arrange them in
space (geographical, political, cultural); we can show the trajectory,
the process or the development of a particular movement, as well
as the causal relationships between the elements we are interest-
edin.

Interdisciplinarity

Indeed, it is in the field of science that we can often spot very basic
errors in the use of colour, form and hierarchy. These errors stem
from a lack of familiarity with visual language, so it is crucial that
such projects are approached in an interdisciplinary way. It is also
true that even scientists are increasingly aware nowadays of how
important it is to be familiar with the tools used to create quality
visualisations. This is evidenced by the publication of articles on art
and art theory in natural science-focused journals. One such article
was published in the journal Nature Communications. It discussed
how colour maps can visually distort the data due to uneven co-
lour transitions, or how they cannot be used by people with defi-
cits in colour vision.” Different media (digital, analogue, spatial)
demand different areas of expertise, which necessitates collabo-
ration by interdisciplinary teams. This is likewise important in the
field of data visualisation, which combines visual aspects with sta-
tistics and art with science. The visualisation envisioned within the
framework of the research project “Models and Practices of Global
Cultural Exchange and the Non-Aligned Movement: Research in
the Spatio-Temporal Cultural Dynamics” will therefore necessarily
have to involve at least three fields of expertise: building, manag-
ing and maintaining databases (architecture, design, art history),
maintenance of digital databases and algorithm development
(information and computer sciences), and the field of visual com-
munication (information design, which develops visual elements of
user interfaces and ensures the readability of the data collected,
based on the definition of the users). Only through collaboration
will we be able to visualise the patterns and structures contained
in the data obtained in the project (people, institutions, locations,
dates), as well as the relationships between these elements. The
visualisation should ideally permit the comparison, matching, dis-
tinguishing, arranging, aggregation by variables and adding new
connections between elements.

17 Crameri et al.,, The misuse of colour.
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Criteria of excellence
In general, the same criteria apply to data visualisation as to visual
communication in general. They can be divided into three groups
according to: relevance (how well does the result serve a specific
purpose), which is also about functionality; excellence of individ-
ual components; and excellence of all the elements as combined
into a whole. The criteria can be subdivided further according to
the three phases of the process: design, planning and execution/
implementation.

In design, it is important to analyse the problem thoroughly
and plan the concept sensibly based on the content that we want
to convey; to choose the medium of communication based on the
context; to ensure originality, innovativeness, inclusivity and sus-
tainability in planning and to be as thorough as possible in man-
aging data. As each dataset in the research project could poten-
tially be incomplete, we need to introduce certain safeguards, or
have suitably customised sets of research questions ready. In the
absence of input data, certain research questions may not be cor-
rectly presented, or may be incomplete or even incorrect.

During planning, we can evaluate aesthetic and artistic consis-
tency, adherence to genre and support of content, quality of indi-
vidual elements (e.g. legibility of typefaces, appropriateness of oth-
er visual elements/graphic elements, potentially illustrations and
photographs), the consistency of the combination of pictorial and
typographic language, linguistic appropriateness, functionality of
the design (clarity, rationality), navigation through the material and
its hierarchical structure, appropriateness of the testing methods,
and the quality of the iteration, or refinement, of the prototype.

In the execution phase, we focus on technical quality (user
experience, quality of the user interface in terms of functionality,
complexity of the application) and the use of interdisciplinarity.

Possible Further Steps
The truth is, unlike analogue printed books, a digital project, even
once published, is never truly finished. It can always be built upon,
new layers added. New information can always expand the field of
understanding. Here | will outline some options for future develop-
ments or approaches that ought to be taken in similar projects.

The project as it stands is not externally linked. Interaction
with other databases created in similar projects and the inter-
connection between them is something that should probably have
been considered before the project started, as that is when many
of the factors for capturing, recording and visualising data were be-
ing defined.
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An extended testing phase would also be necessary—if re-
searchers were given more time in advance in the project pro-
gramme to use the tool in-depth over a longer period of time, they
would be better able to observe the interaction and give better
feedback to the tool developers and designers on what is needed.
The result would be an even closer alignment of the tool with the
research objectives of the project. In an even more ideal scenar-
io, during the course of the project, the interactive visualisation
could already allow the project participants to adjust the research
process and enrich the individual teams of researchers during the
process.

Opening up the access to the visualisations to other potential
scientific users would also be welcome, as a broader view would
allow interdisciplinary enrichment of the task. To make this possi-
ble, a different project design would be required, which would fi-
nancially allow the construction of two different models that could
be tested with different users. They would look at the models, use
them and reflect on their experiences and potential improvements
in informal focus groups. The improvements would then be inte-
grated in collaboration with the users active on the project.

The process of collaboration itself could be improved by elim-
inating the jargon that is so pervasive in professional silos, espe-
cially in the field of information and communication technologies.
Especially in international collaborations, it can be a distraction,
complicating ongoing communication. In addition, the introduc-
tion of plain language'® into the interactive environment is of para-
mount importance, as verbal components, regardless of their visu-
al design, are a key carrier of information for the user.

It is clear that well-conceptualised content is one of the key el-
ements of a project’s success. It is the same with visual content de-
sign: if clearly conceived in the first place, the results will be better
and the project more usable. As for the conceptual approach to the
whole project, many of the conundrums we have mentioned could
certainly easily be solved by an effective co-design approach. This
approach has long been present in design, and as Barbara Predan
writes: "the numerous practices, methods and tools can be used
as a basis for establishing an operating framework and instruc-
tions for tackling the individual steps in the process of collective

18  Abroad, the terms for easily understandable language used in information design
literature are “clear language’, “plain language” and “simple language”, and are used
to better communicate with a variety of users, but largely in the administrative and
legal environment of government institutions. In Slovenia, however, the term lahko
branje, “easy-to-read,” is gaining ground, especially in the field of special needs and
pedagogy (See: A. To. 2021).
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co-creation and co-design and how to continually adapt them to
the situation at hand”."® It is precisely because of this apparently
open approach that co-design can be effective in interdisciplinary
projects like ours.

Part of the principle of rational planning is that it links design
with science, which in modern times likewise has an extremely im-
portant responsibility to communicate clearly and understandably
both to professionals and to the general public. Considering that
it might well be visual language that is their common point, which
“increases learning speed”, “decreases learning errors”, “contextua-
lises interpretations” and “allows for more complex expression”,20 |
see careful planning of all steps in interdisciplinary projects of dif-
ferent professions as the only possible approach.

19  Predan, A Discussion of Processes, p. 4.
20 Horn, Visual Language, p. 249.
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