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Information visualization has become a persistent part of the 
visual culture of the first decades of the 21st century. Such visual-
izations of various kinds appear in news media, on screens, and 
in mobile apps with specific functions in industries, organizations, 
and academic disciplines. Information visualization, as a phe-
nomenon closely related to statistical visualization, can be said 
to have its origins in the enlightenment era of encyclopedias and 
instructional images. In the 1960s, Roland Barthes identified  
and interpreted how the illustrations of Denis Diderot and Jean 
le Rond D’Alembert’s Encyclopédie (1751–72) were structured to 
convey information. Others after him place these illustrations as 
a novel and groundbreaking way of visually representing infor-
mation.1 In contemporary writing on information visualization, 
there has been increased attention, both in an academic and in 
a popular scientific discourse, to understanding information vi-
sualization by rediscovering and studying the phenomenon and 
its so-called roots and origins. Some individual predecessors 
working with statistic visualization in the 19th century are, for 
instance, Joseph Priestley, William Playfair, Florence Nightingale, 
and Charles-Joseph Minard.2 It is clear that some visual forms 

	 1	 John B. Bender and Michael Marrinan, The Culture of Diagram (Stanford, 
CA: Stanford University Press, 2010); Charles Kostelnick and Michael 
Hassett, Shaping Information: The Rhetoric of Visual Conventions 
(Carbondale, IL: Southern Illinois University Press, 2003).

	 2	 Sandra Rendgen et al., History of Information Graphics (Cologne: 
Taschen, 2019); Daniel Rosenberg and Anthony Grafton, Cartographies 
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that appeared then, such as the line chart, the bar chart, and circle 
diagrams, have become visual conventions that keep reoccurring 
even at times when information visualization is produced and rep-
resented in digital environments.3

The aim of this chapter is to map out and exemplify how 
information visualization is defined and analyzed as visual objects. 
These visual representations, if at all acknowledged as nontextu-
al representations, occupy a position in-between image and text 
and their interpretations are methodologically hard to capture.4 
Visualizations of many different kinds are being used as tools in 
the humanities and the social sciences; however, these methods 
are not the focus of this chapter.5 The aim of observing types of 
visual analysis of visualizations originates from my belief that the 
competence of interpreting visual material in the humanities, like 
in the subject areas of art history and visual studies, would benefit 
from more consciousness when it comes to interpretative tools 
and terminology for information visualization. What is at stake 
here is not only to be able to read charts and graphs critically 
but also to make information visualization more transparent as 

of Time (New York: Princeton Architectural Press, 2010); Stephen Boyd 
Davis, “Beholder of All Ages: The History of the World in a French 
Mappemonde,” Textimage: Revue d’étude du dialogue text-image 7 (July 
2015): 1–6; Johanna Drucker, Graphesis: Visual Forms of Knowledge 
Production (Cambridge, MA: Harvard University Press, 2014); Sandra 
Rendgen, Minard System: The Complete Statistical Graphics of Charles-
Joseph Minard (Cologne: Taschen, 2018).

	 3	 Lev Manovich, “What Is Visualization?” Visual Studies 26, no. 1 (March, 
2011): 38; Kostelnick and Hassett, Shaping Information.

	 4	 These are noticed and categorized by, for instance: Sybille Krämer, 
“Trace, Writing, Diagram: Reflections on Spatiality, Intuition, Graphical 
Practices and Thinking,” in The Power of the Image: Emotion, Expression, 
Explanation, eds. András Benedek and János Kristóf Nyíri (Frankfurt 
am Main, New York: Peter Lang, 2014), 3–22; Sybille Krämer, Medium, 
Messenger, Transmission: An Approach to Media Philosophy, trans. 
Anthony Enns (Amsterdam: Amsterdam University Press, 2016).

	 5	 See Anna Foka and Stefan Gelfgren, “Visualisering som verktyg och metod 
för historieforskning,” in Digital humaniora: Humaniora i en digital tid, 
eds. Per-Olof Erixon and Julia Pennlert (Gothenburg: Daidalos, 2017), 
147–164, and Andersson Schwarz and Pennlert et al. in this volume for ex-
amples of the use of visualizations in the humanities and the social sciences.
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subject to analysis. My chapter provides a starting point for this 
greater goal: It makes a survey of some of the literature on infor-
mation or data visualization in order to distinguish tools and ter-
minology that has been previously used in the different branches 
of the field. These, of course, have different purposes, many with 
the objective of educating designers. Nevertheless, they may be 
found usable for other ends. After this brief literary overview, fo-
cusing on terminology, I exemplify how information visualization 
can be interpreted as visual objects of study with two different 
frameworks: one based on semiotics and the other directed at the 
emotions and ethics of information visualization.

Information Visualization Terminologies
Many different concepts and meanings circulate when addressing 
the phenomenon of information visualization, data visualization, 
or visual representations of numerical value. The term informa-
tion visualization will be used here as a family name of a cate-
gory of visual representations, both historical and more recent 
examples.6 Information visualization, or “infoviz,” is a research 
field, referring both to the discipline and the objects of study.7 To 
work with information visualization is to work with the structur-
ing, categorizing, and designing of data or information, as well as 
with technological tools.8 Parallelly, the name data visualization, 
or “dataviz,” is being used.9 The subjects to be visualized—the 
concepts of information or data—are not entirely unproblem
atic. Information is a curious entity, an abstract concept that can 

	 6	 Stuart K. Card, Jock D. Mackinlay, and Ben Schneiderman, “Information 
Visualization,” in Readings in Information Visualization: Using Vision to 
Think (San Francisco, CA: Kaufmann, 1999), 8. According to this source, 
the term information visualization was first used in 1989.

	 7	 Liam McNabb and Robert S. Laramee, “Survey of Surveys (SoS) – 
Mapping the Landscape of Survey Papers in Information Visualization,” 
Computer Graphics Forum 36, no. 3 (July 4, 2017): 589–617, https://doi 
.org/10.1111/cgf.13212.

	 8	 Yvonne Eriksson, Bildens tysta budskap: Interaktion mellan bild och text 
(Lund: Studentlitteratur, 2017); Manovich, “What Is Visualization?” 38.

	 9	 Andy Kirk, Data Visualisation: A Handbook for Data Driven Design 
(Los Angeles, CA: Sage Publications, 2019), 27.

https://doi.org/10.1111/cgf.13212
https://doi.org/10.1111/cgf.13212
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contain almost anything. The established conception of infor-
mation as an entity or stream with exchangeable content is de-
pendent on information or data translated to numerical value or 
units, and is often said to be contemporary with the visual com-
munication model of Claude Shannon’s “Mathematical Theory of 
Communication” (1948).10

Scientific and medical visualization is sometimes seen as a 
branch on the tree of information visualization, sometimes sepa-
rated with its own properties. These orientations can be described 
as “data that describes a physical phenomenon.”11 Lev Manovich 
has made the observation that scientific visualization evolved in 
the 1980s alongside 3D visualization techniques in scientific com-
munities, while information visualization was developed in the 
design community in the 1990s, mainly using 2D graphic tools 
and techniques.12 The input data can be derived from readings of 
technical equipment and instruments, from entities that are infin-
itesimally small or otherwise invisible to human senses, and the 
line between a “physical phenomenon” and information or data 
in general can be hard to draw. Here, it is also relevant to men-
tion the field of knowledge visualization: emphasis on the use of 
visualizations as facilitation in collaborative, knowledge produc-
ing processes and contexts, for instance in management studies.13 
Visualizations have also been used in scheduling and in industry 

	 10	 N. Katherine Hayles, How We Became Posthuman: Virtual Bodies in 
Cybernetics, Literature, and Informatics (Chicago, IL: University of 
Chicago Press, 2008); James Gleick, The Information: A History, a 
Theory, a Flood (New York: Pantheon Books, 2011); Gunther R. Kress 
and Theo van Leeuwen, Reading Images: The Grammar of Visual Design 
(London: Routledge, 2006), 50–51; Otfried Czaika, Jonas Nordin, and 
Pelle Snickars, Information som problem: Medieanalytiska texter från me-
deltid till framtid (Stockholm: Kungliga biblioteket, 2014); John Durham 
Peters, Speaking into the Air: A History of the Idea of Communication 
(Chicago, IL: University of Chicago Press, 1999); James R. Beniger, 
The Control Revolution: Technological and Economic Origins of the 
Information Society (Cambridge, MA: Harvard University Press, 1986).

	 11	 McNabb and Laramee, “Survey of Surveys (SoS).”
	 12	 Manovich, “What Is Visualization?” 38. 
	 13	 Martin J. Eppler, “What Is an Effective Knowledge Visualization? Insights 

from a Review of Seminal Concepts,” in Knowledge Visualization Currents, 
eds. Francis T. Marchese and Ebad Banissi (London: Springer, 2013), 3–4.
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production planning since the early 1900s, for instance with the 
well-known Gantt chart and its many succeeding adaptations.14

Only from the 1970s and onwards did the term “visualiza-
tion” become synonymous with visual representations on paper 
or on screens.15 Information visualization, as forms of nontex-
tual representation, is closely related to “information graphics” 
or “graphical representations” and the concept of the diagram, 
referring to a written, drawn, or painted trace on a surface.16 
Certain two-dimensional pictures, like maps, possess the capacity 
to harbor large amounts of information in one single sheet of pa-
per, or equivalent.17 The pictorial units can be called “graphisms,” 
inscriptions, or traces—graphic marks on a surface.18 As I will 
return to, the mark is the established term to describe graphic 
units in information visualization, in handbooks, in academic dis-
course, and by practitioners.19

Tamara Munzner’s handbook and survey Visualization Analysis 
and Design (2014) defines visualization without any information 
or data prequel. Here, a user- and technology-oriented definition 
is given: “Computer-based visualization systems provide visual 

	 14	 Karolina Uggla and Yvonne Eriksson, “Visualization of Production Plan
ning,” in Proceedings of the 2019 23rd International Conference Information 
Visualisation (IV) (IEEE, 2019), 312–317, https://doi.org/10.1109/IV.2019 
.00059.

	 15	 Colin Ware, Information Visualization: Perception for Design (Boston, 
MA: Morgan Kaufmann, 2012), 2.

	 16	 W. J. T. Mitchell, Iconology: Image, Text, Ideology (Chicago, IL: University 
of Chicago Press, 1986), 29; Christoph Lüthy and Alexis Smets, “Words, 
Lines, Diagrams, Images: Towards a History of Scientific Imagery,” Early 
Science and Medicine 14, no. 1 (April 1, 2009): 401, 409–410; Drucker, 
Graphesis; Klaus Hentschel, Mapping the Spectrum: Techniques of Visual 
Representation in Research and Teaching (Oxford: Oxford University 
Press, 2002).

	 17	 Bruno Latour, “Drawing Things Together,” in Representation in Scientific 
Practice, eds. Michael Lynch and Steve Woolgar (Cambridge, MA: MIT 
Press, 1990), 26–28. In this essay, Latour also addresses pictures as “im-
mutable mobiles,” as units that can easily be moved, spread without loss 
of information, thus enhancing knowledge and also power.

	 18	 Latour, 36; Krämer, Medium, Messenger, Transmission, 174–175, 187.
	 19	 Jacques Bertin, Semiology of Graphics: Diagrams, Networks, Maps (Madison,  

WI: University of Wisconsin Press, 1983), 42; Tamara Munzner, Visual
ization Analysis and Design (Boca Raton, FL: CRC Press, 2014), 114.

https://doi.org/10.1109/IV.2019.00059
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representation of datasets designed to help people carry out tasks 
more effectively.”20 Visualizations are seen as objects that can 
facilitate users’ decision-making processes and thereby function 
as extensions of human cognitive skills or, in Munzner’s words, to 
“augment human capabilities.”21

Some of the literature uses “data” instead of information visu-
alization. Generally, data is seen as the raw material of informa-
tion, which is processed and organized data, stepwise proceeding 
to a visualization.22 Data, like information, as a concept, earned 
extended meaning and use in relation to the first digital revolu-
tion.23 Data as a rhetoric term is derived from the Latin dare, 
something given in an argument.24 Data is thus termed the units 
or the building blocks of information, as items that precede in-
formation. For instance, Andy Kirk’s Data Visualisation (2019), 
a handbook aimed at designers, uses a pragmatic approach to 
the concept of data. In the introductory glossary, a problematized 
view of the notion of raw data is acknowledged and appreciated, 
but is not in focus since it is said not to affect user comprehension 
of visualizations.25 Kirk uses a concise definition of data visual-
ization: “The visual representation and presentation of data to 
facilitate understanding.”26 Apart from the pragmatic approach  
to data as something collected or given, not yet subject to any 
intervention, sorting or design choice, there is a distinction be-
tween representation and presentation within this definition. 
Presentation is seen as a way to “portray your data visually” and, 
for instance, the different options of chart types. Representation 
is all that falls beyond this: design choices making the visual rep-
resentation accessible to the intended users.27

	 20	 Munzner, Visualization Analysis and Design, 1.
	 21	 Munzner, Visualization Analysis and Design, 1.
	 22	 Alberto Cairo, The Functional Art: An Introduction to Information 

Graphics and Visualization (Berkeley, CA: New Riders, 2013). For a dis-
cussion on “Big Data”, see Andersson Schwarz in this volume.

	 23	 Daniel Rosenberg, “Data Before the Fact,” in “Raw Data” Is an 
Oxymoron, ed. Lisa Gitelman (Cambridge, MA: MIT Press, 2013), 30.

	 24	 Rosenberg, “Data Before the Fact,”18.
	 25	 Kirk, Data Visualisation, 11.
	 26	 Kirk, Data Visualisation, 15.
	 27	 Kirk, Data Visualisation, 17–19.
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Information into visualization
One theme in the literature when defining information 
visualization is to identify steps in the process of decoding and 
coding data or information into visualizations. In a survey of  
surveys of academic writing on information visualization, “The 
Information Visualization Pipeline model” is introduced: “The  
pipeline describes the transition of raw data into a visualization 
which is visible to a user.” This consists of five identified steps: 
“1. Data Enhancement & Transformation, 2. Visual Mapping & 
Structure, 3. Exploration & Rendering, 4. Interactive Analysis 
and 5. Perception.”28 The process is one of transformations: So-
called “raw data” has to be “captured” and structured into tables. 
The second stage is “Visual Mapping & Structure,” where choice 
of visualization technique, and questions of which “visual primi-
tives” such as color, texture, and geometry, are mapped onto cho-
sen data sets. Stage three, “Exploration & Rendering,” also takes 
on the question of visual presentation to the user, but has more to  
do with viewpoints, scaling, and presentation to the user, how  
to handle distortions and projections. The fourth stage, “Interactive 
Analysis,” consists of surveys that address the question of how 
feedback from users is recorded. The level of interactivity can di-
verge significantly from different information visualization types 
and projects.29 The habit of dividing the process of visualizing in-
formation into different stages is part of how to define and inter-
pret information visualization. Colin Ware uses it in Information 
Visualization: Perception for Design (2012), starting out with: 
“1) The collection and storage of data itself, 2) The preprocessing  
designed to transform the data into something we can under-
stand, 3) The display hardware and the graphics algorithms that 
produce an image on the screen, 4) The human perceptual and 
cognitive system (the perceiver).”30

Methods and tools that facilitate visualization to generate an 
overview, to expose trends and patterns in large amounts of data, 
have now become more available and more user friendly.31 Johanna 

	 28	 McNabb and Laramee, “Survey of Surveys (SoS),” 590–591.
	 29	 McNabb and Laramee, “Survey of Surveys (SoS),” 590–591.
	 30	 Ware, Information Visualization, 4–5.
	 31	 Johanna Drucker, “Graphical Approaches to the Digital Humanities,” 

in A New Companion to Digital Humanities, eds. Susan Schreibman, 
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Drucker also has critiqued the use of the word data as something 
already “given” and introduces the term “capta”—“constructed 
and not given.”32 She stresses that humanities scholars, who are 
used to subjects laden with “uncertainty and ambiguity,” should 
be more aware of problems that can occur when transferring 
qualitative information into numerical data to be visualized. Such 
transfer risks creating unnecessary dichotomies. Some variables 
are disputed and problematic and would need to be represented 
as fuzzy and nuanced, not definitive. Drucker exemplifies with the 
concepts of gender and that of nation, both common dividing cat-
egories in demographical statistics, but not static if viewed across 
time, culture, and who makes the definition. Data or information 
visualization can, to follow Drucker, risk bringing in simplified 
formats into disciplines that are used to discussing problems of 
any given category taken as unproblematic.33

Ideally, there is a discrete relation between information, or data, 
in the form of numerical value, and the visual elements—point, 
line, or surface—of a visualization. This is also the core argument 
of Manovich’s preliminary definition of information visualization: 
“a mapping between discrete data and a visual representation.”34 
Information visualization, then, forms a specific representational 
type which deviates from many other visual representations. In 
the essay that was essential to the development of visual semi
otics, “Rhetoric of the Image” (1964), Roland Barthes stated that 

Raymond George Siemens, and John Unsworth (Chichester: John Wiley 
& Sons, 2016), 238–250; Drucker, Graphesis.

	 32	 Drucker, “Graphical Approaches to the Digital Humanities,” 244–245; 
danah boyd and Kate Crawford, “Critical Questions for Big Data: 
Provocations for a Cultural, Technological, and Scholarly Phenomenon,” 
Information, Communication & Society 15, no. 5 (June 2012): 662–679,  
http://doi.acm.org/10.1080/1369118X.2012.678878; Katherine Hep
worth, “Big Data Visualization: Promises & Pitfalls,” Communication 
Design Quarterly 4, no. 4 (March 2017): 7–19, http://doi.acm.org/10 
.1145/3071088.3071090.

	 33	 Drucker, “Graphical Approaches to the Digital Humanities.” See also 
Catherine D’Ignazio and Lauren F. Klein, Data Feminism (Cambridge, 
MA: MIT Press, 2020), 109, for a discussion on the fluidity of the cate-
gories of gender, which should, but rarely does, affect the construction of 
for instance surveys.

	 34	 Manovich, “What Is Visualization?” 37.

http://doi.acm.org/10.1080/1369118X.2012.678878
http://doi.acm.org/10.1145/3071088.3071090
http://doi.acm.org/10.1145/3071088.3071090
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images are “polysemic.” Meaning ascribed to images is arbitrary 
depending on context, time, and place, that is, images can mean 
different things to different viewers at different occasions.35

There is a strong tradition within the design-oriented literature 
on information visualization of categorizing it as a more mono-
semic representational type than other visual representations. 
That means that, as opposed to the polysemic or multiple possible 
meanings of most visual representation, it is narrowed down to 
having only one possible meaning. In his major work Sémiologie 
graphique: Les diagrammes, les réseaux, les cartes from 1967, 
cartographer Jacques Bertin states that graphics—diagrams, net-
works, and maps—are monosemic sign systems, where each sign 
represents only one specified meaning. In maps this can be spec-
ified in a legend, but Bertin also stresses the agreement on visual 
meaning within a community.36 Bertin’s writings have been influ-
ential in the formation of the theoretical field of information visu-
alization.37 Thereby, a sometimes simplified view that information 
visualization forms a pictorial language of truth can be present in 
handbooks of design of information visualization.38

When it comes to the interpretation of information visualiza-
tion as visual objects, the specificity of the way that these objects 
represent can provide some difficulties. First, their truth aspect can 
stand in the way of scrutinizing them. Second, they demand of the 
viewer to be able to decipher their accuracy in their representation 
of data. These aspects are not at all insignificant, but they risk 
keeping scholars from other fields, such as art history and visual 
studies, away from interpreting their formal visual properties.

	 35	 Roland Barthes, “Rhetoric of the Image,” in Image, Music, Text, trans. 
Stephen Heath (London: Fontana, 1977), 32–51.

	 36	 Bertin, Semiology of Graphics; Cairo, The Functional Art; Alberto Cairo, 
The Truthful Art: Data, Charts, and Maps for Communication (San 
Francisco, CA: New Riders, Peachpit, 2016); Karolina Uggla, “Voir ou 
lire: Maps as Art – Art as Maps,” in Art Theory as Visual Epistemology, 
ed. Harald Klinke (Cambridge: Cambridge Scholars Publishing, 2016), 
95–110.

	 37	 Munzner, Visualization Analysis and Design, 114, 175.
	 38	 Per Mollerup, Data Design: Visualising Quantities, Locations, Connections 

(New York: Bloomsbury Visual Arts, 2015).
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Designerly approaches to information visualization
A couple of handbooks aimed at designers have already been 
mentioned, and there are plenty of others ranging between an en-
gineering audience, guides to different tools and software, and 
those targeting visual designers and artists.39 The research field of 
information visualization is expanding, and it can be fairly prac-
tical, oriented toward design practice and technologies, when it 
comes to data collection, enhancement, classification, visualiza-
tion techniques, rendering, and user feedback. In the different 
stages of the visualization process, transforming data into a visual 
form that a user can comprehend, questions of design are central. 
This has resulted in some very visually compelling textbooks and 
accounts of what information visualization is and can be, showing 
significant, beautiful, and fascinating examples. Such examples, 
which started out as popular blogs or online sites, are designer 
and journalist David McCandless’s blog beautifuldata.com, and, 
likewise, designer Manuel Lima’s blog visualcomplexity.com. The 
former has written books on data journalism.40 Lima’s beautifully 
illustrated surveys of historical and recent examples of informa-
tion visualization draw a line from antiquity to early modern 
times to contemporary digital information visualizations.41 There 

	 39	 Cairo, The Functional Art; Cairo, The Truthful Art; Stephen Few, Now 
You See It: Simple Visualization Techniques for Quantitative Analysis 
(Oakland, CA: Analytics Press, 2009); Stephen Few, Show Me the 
Numbers: Designing Tables and Graphs to Enlighten (Burlingame, 
CA: Analytics Press, 2012); Kirk, Data Visualisation; Mollerup, Data 
Design; Munzner, Visualization Analysis and Design; Robert Spence, 
Information Visualization: An Introduction, 3rd ed. (New York: Springer 
International Publishing, 2014); Matthew Ward, Georges Grinstein, and 
Daniel Keim, Interactive Data Visualization: Foundations, Techniques, 
and Applications (Boca Raton, FL: CRC Press, Taylor & Francis Group, 
2015); Ware, Information Visualization. This is by no means a compre-
hensive list of handbook literature but some often-used examples.

	 40	 David McCandless, Information Is Beautiful (London: Collins, 2012); 
David McCandless, Knowledge Is Beautiful (New York: HarperCollins 
Publishers, 2014); Anna-Lena Carlsson, “The Aesthetic and the Poietic 
Elements of Information Design,” in 2010 14th International Conference 
Information Visualization (Los Almitos, CA: IEEE, 2010), 450–454,  
https://doi.org/10.1109/IV.2010.69. See Carlsson for a discussion on the 
separation of “form and function” in the information design discourse.

	 41	 Manuel Lima, Visual Complexity: Mapping Patterns of Information 
(New York: Princeton Architectural Press, 2011); Manuel Lima, The 

http://beautifuldata.com
http://visualcomplexity.com
https://doi.org/10.1109/IV.2010.69
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are various examples of publications that are richly illustrated. 
When it comes to historical perspectives Sandra Rendgen  
and Julius Wiedemann’s folios Information Graphics (2012) and 
Understanding the World (2014) are prominent examples that also 
include a historical perspective.42 There are examples of scholarly 
exposés nurtured by the rich visual history of information visu-
alization, or its earlier equivalents.43 The aims of such work is 
not to provide the reader with an analytical framework but it is 
always hard to make this kind of visual odyssey transferable. It re-
quires expert knowledge to move around in the history of visual-
ization. As contextualizations, this kind of work is very welcome 
and elegantly made. Another direction to strengthen the design 
of information visualization is to focus strictly on human per-
ception—how humans perceive visual information—as in Colin 
Ware’s Visual Thinking for Design (2008), and the more acces-
sible Information Visualization: Perception for Design (2000).44

A predecessor in popularizing information or statistical graph-
ics, not using the term information or data visualization, is design-
er Edward Tufte. Many of his books compile visually attractive 
examples of information visualization from different epochs and 
geographical places. As Alberto Cairo writes in The Functional 
Art (2013), Tufte’s writing can be hard to follow, since it forms 
rather subjective surveys of different examples of excellence in 
information visualization, juxtaposed with examples of less for-
tunate ones.45 His committed and fluid narrative makes it hard 
for the reader to single out the analytical methods used. Tufte has 
conveyed opinions on what constitutes excellence in graphics, in 
the mission of spreading the word of how to envision information 

Book of Trees: Visualizing Branches of Knowledge (New York: Princeton 
Architectural Press, 2014); Manuel Lima, The Book of Circles: Visualizing 
Spheres of Knowledge (New York: Princeton Architectural Press, 2017).

	 42	 Sandra Rendgen and Julius Wiedemann, Information Graphics (Cologne: 
Taschen, 2012); Sandra Rendgen and Julius Wiedemann, Understanding 
the World: The Atlas of Infographics (Cologne: Taschen, 2014).

	 43	 Drucker, Graphesis; Rosenberg and Grafton, Cartographies of Time; 
Kostelnick and Hassett, Shaping Information; Bender and Marrinan, The 
Culture of Diagram; Boyd Davis, “Beholder of All Ages.”

	 44	 Ware, Information Visualization; Colin Ware, Visual Thinking for Design 
(Burlington, MA: Morgan Kaufmann, 2008).

	 45	 Cairo, The Functional Art, 64.
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in better ways.46 Some of his terms have become commonplace  
in speaking about and assessing information visualization and 
capture a concentrate of some of his thought. Tufte advocates 
a minimalist, less-is-more standpoint to the design of statistical 
graphics. The concept of “chart-junk” denotes all superfluous vi-
sual elements a designer uses to embellish statistical graphics, out 
of which some can be derived from convention and routine.47 The 
second widely disseminated concept of Tufte’s, which also is a 
potentially analytical one, is “data–ink ratio.” This concept de-
notes the amount of “ink” necessary to visually represent data, 
for instance records from measuring equipment, divided by “total 
ink used to print the graphic.” The overall principle is to reduce 
and erase all unnecessary ink.48 The impact Tufte has had on gen-
eral knowledge on information graphics, statistical graphics, and 
information visualization, to the general public, visual journalism, 
and designers cannot be overlooked. There is, however, a some-
times overexplicit minimalist incentive of visual reductionism 
that can overshadow the usefulness of an analytical tool like the 
“data–ink ratio.”

Cairo, who has a background as a visual journalist and designer 
of information graphics, now in US higher education, is a prom-
inent figure in design of information visualization through The 
Functional Art (2013) and The Truthful Art (2016), both mainly 
aimed at designers with lots of practical advice.49 His latest book 
is a contribution to an ongoing debate on how to interpret and 
validate charts and graphs in news media, How Charts Lie (2019), 
in an era of “fake news.”50 Since the design handbook perspective 

	 46	 Edward R. Tufte, The Visual Display of Quantitative Information (Cheshire, 
CT: Graphics Press, 2001), 51. “Principles of graphical excellence” are for 
instance “that which gives the viewer the greatest number of ideas in the 
shortest time with the least ink in the smallest space.”

	 47	 Tufte, The Visual Display, 107.
	 48	 Tufte, The Visual Display, 93–97. D’Ignazio and Klein, Data Feminism, 

76–77 discuss Tufte’s advocacy of minimalism as representative of a larg-
er problem of a false and also gendered binary between reason and emo-
tion in information graphics and visualization.

	 49	 Cairo, The Functional Art; Cairo, The Truthful Art.
	 50	 Alberto Cairo, How Charts Lie: Getting Smarter about Visual Information 

(New York: W. W. Norton & Company, Inc., 2019).
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is in focus in his first two books, there is not much room for 
presenting tools for analysis. However, there is one such, “the 
information graphics wheel,” which is developed to assess qual
ities in information graphics, to help the designer during the design 
process, and for stakeholders to value commissioned work. The 
wheel model presents ways to find a balance between antipodes 
like density and lightness, figuration and abstraction, functionality 
and decoration. Cairo calls it “a visualization for planning visual-
izations.” Hereby, it is clearly stated that it is not meant to be used 
as an academic analytic tool.51 However, since analytical tools for 
evaluating information visualization are so rare, this could also 
form a first step of developing such analytical categories.

I have singled out terminology in naming different graphi-
cal elements in information visualization as an area of interest 
in analyzing information visualization. These also constitute the 
building blocks that designers have at their disposal. As earlier 
mentioned, the conceptual hierarchy and terminology in Jacques 
Bertin’s Semiology of Graphics has laid a foundation for the nam-
ing of graphic building blocks upon which visualization literature 
still depends.52 Bertin’s full terminology is too extensive to reca-
pitulate here, but the graphic mark is at the center of his system, 
as it is in Munzner’s clarifying overview. The mark equals one 
item in visualization, forming its “basic visual element.” Marks 
can, in turn, be defined by the number of dimensions they occupy 
on a two-dimensional plane: zero dimensions constitutes a point, 
one dimension is a line, and two is an area.53 Other factors that 
determine a mark on the visual plane are called visual variables 
by Bertin, and channels by Munzner, which is the established term 
in the visualization literature. Bertin and Munzner refer to eight 
different channels, basically corresponding but with some vari
ation in terminology. These channels regard the mark’s horizontal 
or vertical placement on the plane, its size, value, texture, color, 

	 51	 Cairo, The Functional Art, 50–51.
	 52	 Bertin, Semiology of Graphics; Munzner, Visualization Analysis and 

Design, 114, 175.
	 53	 Munzner, Visualization Analysis and Design, 95–96.
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orientation, or shape.54 In addition, there can be relations be-
tween marks, in visualization types like network diagrams. Here, 
a mark can be either an individual item, a node—a point, or a 
connector—usually a line.55 These are only the most basic cate-
gorizations of building blocks in information visualization, fol-
lowing the established terminology extracted from Bertin. They 
are useful when understanding and assessing these visual objects, 
providing primary insights into the vocabulary of the field.

Interpretative Framework 1: Semiotics  
and Information Visualization
One way of analyzing information visualization is to establish a 
grammar of its visual building blocks by using terms and tools 
from semiotics.56 The building block, or element, in semiotics 
is the sign, and its grammar is about “sign-making” and visual 
entities like direction, color, and placement.57 Gunter Kress and 
Theo van Leeuwen do not address information visualization per 
se but “abstract visuals,” or “diagrams” in terms of realistic and 
less realistic representations. I have for the purpose of this text 
focused on some representational types in the archive of exam-
ples, like diagrams, charts, and maps, with elements like geometric 
volumes and vector lines, which are also intrinsic parts of infor-
mation visualization. The main example in this genre starts out 
with previously mentioned Claude Shannon’s influential commu-
nication model from 1948. The recurrent use of simple geomet-
rical shapes is discussed: boxes and arrows in this visual model 

	 54	 Bertin, Semiology of Graphics, 7; Munzner, Visualization Analysis and 
Design, 96.

	 55	 Munzner, Visualization Analysis and Design, 100.
	 56	 Kress and van Leeuwen, Reading Images, 1–2, 14. The term grammar 

is used with some reservations. The aim is to analyze combinations of 
elements and the meanings that can be ascribed to their aggregations in 
social interactions. It is less concerned with sets of rules. Illuminating 
power relations and ideological positions that images convey is also an 
aim, leading to the method of analysis presented to become a contri-
bution to broadening the scope of critical discourse analysis in a visual 
direction.

	 57	 Kress and van Leeuwen, Reading Images, 6–7.
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indicate abstract participants and their conjunctive processes and 
relations, respectively.58 According to the authors, in a broader 
cultural field, the fascination with geometrical shapes draws on 
modernist, abstract art of the early 20th century, associated with 
being “pure, quasi-scientific ‘atoms’ of the visible world, a ‘pure 
manifestation of the elements’.”59 These clean, basic forms are seen 
as the building blocks of the visual grammar, and are compared 
to linguistic structures and concepts, such as nouns and verbs.60 
Geometric shapes are also associated with “the world of human 
construction”: buildings in modern cities, machines and roads, as 
opposed to organic or “natural,” irregular shapes.61 Different geo-
metrical shapes, in semiotic terms, represent different categories of 
things, and/or actions. A vector line can also indicate direction, or 
the linkage and some kind of transfer between elements. In short, 
these geometrical shapes and lines help to form a visual narra-
tive.62 In laying out the differences between vectors and volumes, 
Kress and van Leeuwen draw on art historian Rudolf Arnheim, 
who stated that “motion and change” are usually represented as a 
sequence in Cartesian space either horizontally or vertically, con-
necting the function of geometrical shapes to the basic categories 
of being as static, and acting as motion. Being is thus tied to vol-
umes and acting to vectors.63 Kress and van Leeuwen also address 
another diagrammatic feature that is important in information vi-
sualization, and that is the capability of basic geometric forms to 
display taxonomy, that is, how different elements—or, in their ter-
minology, “participants,”—relate to each other, hierarchically, in, 
for instance, tree diagrams, network diagrams, and flowcharts.64 
The whole idea of a “grammar of visual design” is an interesting 
attempt to identify and name visual elements, applied to many 
different examples, but the development of an actual method for 
analysis with some generality is still to be refined.

	 58	 Kress and van Leeuwen, Reading Images, 49–51.
	 59	 Kress and van Leeuwen, Reading Images, 53–54.
	 60	 Kress and van Leeuwen, Reading Images, 74–77.
	 61	 Kress and van Leeuwen, Reading Images, 54–55.
	 62	 Kress and van Leeuwen, Reading Images, 46, 59–60.
	 63	 Rudolf Arnheim, The Power of the Center: A Study of Composition in 

the Visual Arts (Berkeley, CA: University of California Press,1982), 230.
	 64	 Kress and van Leeuwen, Reading Images, 82–86.
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Linked to social semiotics is Wiebke Weber’s framework of  
analysis of data visualization, with its theoretical base in 
multimodality and social semiotics. Again, visual variables with 
a semiotic substance that are identified are, for instance, points, 
lines, areas, and colors. The framework also takes into account 
the aesthetic form of the visualization. The analytical framework 
is tested on examples of information visualization in news media, 
out of a larger corpus. The analysis is divided into graphical and 
textual modes and ideational, interpersonal, and compositional 
metafunctions, that is: the types of messages in the visualization, 
the relation to the audience, roles and relations within the visu-
alization, and, finally, its overall composition.65 My own orien-
tation in this present text, especially when categorizing previous 
research and writing on information visualization, owes a lot to 
Weber’s study. The latter further exposes some of the complexity 
and arduousness of building an analytical framework for infor-
mation visualization. In the shorter format, the description of the 
analytical framework and its terminology risks appearing heavy 
in comparison the case studies. However, it shows the kind of 
rigor that is necessary when analyzing information visualization, 
taking into consideration a multitude of interpretative layers.

Interpretative Framework 2: Emotions and Ethics  
in Information Visualization
In the late 2010s there appeared signs of a paradigmatic shift in 
the way information visualization was produced and received. 
Charles Kostelnick, a professor with a background in compara-
tive literature, is one of the founders of writing about information 
visualization and other forms of diagrammatic representations, 
together with Michael Hassett in Shaping Information (2003).66 
He observed how “emotional appeal” has returned as a domi-
nant aspect in data visualization (the term used) in the 2010s. 
The shift contrasts greatly to Tufte’s preeminent minimalist ideal, 

	 65	 Wibke Weber, “Towards a Semiotics of Data Visualization – An Inventory 
of Graphic Resources,” in 2019 23rd International Conference Information 
Visualization (IV) (IEEE, 2019), 323–328, https://doi.org/10.1109/IV.2019 
.00061.

	 66	 Kostelnick and Hassett, Shaping Information.

https://doi.org/10.1109/IV.2019.00061
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and this ideal is the main antagonistic stance in Kostelnick’s ex-
position. Kostelnick analyzes examples of data visualization using 
concepts derived from Aristotelian rhetoric such as pathos and 
enargeia, but also produces a background in form of a histor-
ical excursion, showing that the emotional appeal was vital in 
the late Victorian era, equivalent to data visualization, and dimin-
ished during 20th-century modernism.67 The “emotional appeal,” 
according to Kostelnick, not only appears in design features such 
as color and “design novelty”; recent technology has also made it 
possible to put the user in the center and add interactivity such as 
personalized displays, such as visualizing real-time data, personal 
data, and options of selection of which data and range to view.68

Following the discourse of emotions in information 
visualization, both in the ranks of designers and as a response in 
users, there is an orientation toward ethical information visualiza-
tion, which came to my knowledge via Katherine Hepworth. In 
the paper “Racism in the Machine” (2018), Hepworth, together 
with Christopher Church, analyzes and compares two examples 
of web-based, interactive mapping projects, both dealing with 
the atrocity of lynchings in the US in the 19th and 20th centu-
ries. In the analysis, the projects and their visual and interactive 
characteristics are carefully described.69 Also, it is quite unusu-
al in the writings on information visualization that colors, con-
trast, shape, and typography is considered. However, the study 
also gives at hand some of the difficulties of conducting a formal 
analysis of interactive information visualization, where “dots,” 
“zoom,” and “click” are recurrent. Without being able to go into 
detail of the analysis, the main question is how these chosen proj-
ects manage to expose the victims of these cruel acts without de-
humanization. Lives lost risk becoming mere statistics in these 
kinds of representations if, as Church and Hepworth say, “the 

	 67	 Charles Kostelnick, “The Re-Emergence of Emotional Appeals in Interactive 
Data Visualization,” Technical Communication 63, no. 2 (May 2016): 
116–135.

	 68	 Kostelnick, “The Re-Emergence of Emotional Appeals,” 117.
	 69	 Katherine Hepworth and Christopher Church, “Racism in the Machine: 

Visualization Ethics in Digital Humanities Projects,” Digital Humanities 
Quarterly 12, no. 4 (February 4, 2019), unpaginated.
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dignity of the represented subjects” is not carefully defended.70 
The large claim in the paper is the proposition of an “ethical visu-
alization workflow.” To recall, for instance, the “the Information 
Visualization Pipeline model,” literature on information visual-
ization is preoccupied with describing processes of a visualization 
project.71 Contrary to such plans and descriptions, the “ethical 
visualization workflow” starts on the premises that visualization 
of data or information is not neutral. Thereby, the work to ensure 
ethics in a visualization project start “pre-data collection,” study-
ing up-to-date academic work on the subject, to avoid bias, and 
similarly regarding the design choices. For instance, some con-
ventional forms frequently used in information visualization have 
built-in problems, like the Mercator projection, proportionally 
favoring the northern hemisphere.72 Lastly, the expanding field of 
digital humanities is addressed. The criticality inherent in human-
ist subjects is needed throughout the whole process.73 Scholars of 
the human and social sciences do have a role to play in the under-
standing and shaping of information visualization.

Conclusion
This chapter was first an attempt to map out some parts of the 
scholarly fields and literature on information visualization in order 
to illuminate some of its tools and terminology to scholars outside 
of those fields. The writings on information visualization are dis-
seminated across different areas of knowledge, aimed at different 
readers. There are handbooks aimed at designers, and there is the 
academic field, which can be broken down into converging orien-
tations, for instance concerning the visual design and the technol-
ogies of transferring data or information into visualizations. From 
these fields I highlighted some elemental terminology of entities 
of information visualization from well-known and widely used 
sources, like Jacques Bertin and Edward Tufte.

	 70	 Hepworth and Church, “Racism in the Machine.”
	 71	 McNabb and Laramee, “Survey of Surveys (SoS).”
	 72	 Hepworth and Church, “Racism in the Machine.” D’Ignazio and Klein, 

Data Feminism, 205–207, list other examples of methods and communi-
ty networks of securing design processes of mapping and visualization.

	 73	 Hepworth and Church, “Racism in the Machine.”
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Second, to exemplify, I selected two interpretative frameworks 
or ways to analyze information visualization, a framework inspired 
by social semiotics represented by Gunther Kress and Theo van 
Leeuwen and Wiebke Weber, and a framework circling around 
the emotions and ethics of information visualization, represented 
by writings by Charles Kostelnick and Katherine Hepworth. 
Kostelnick uncovers what he sees as a trend in information visu-
alization projects in the 2000s. Hepworth and Church focus on 
the safeguarding of the design process, making it ethical in every 
step, most notably in the phase of data or information collection.

As a visual object of study, information visualization becomes 
even more curious and ungraspable when we are faced with in-
teractive graphics and real-time-generated visualizations, or in-
teractivity graphics that can be altered by the user, and thereby 
personalize the experience.74 Real-time-generated visualizations 
are ephemeral visual objects that challenge methods of capture 
and documentation, and this discussion has not been included in 
this chapter. When more decision-making is based on information 
that is made available to different users as visualizations, these are 
visual objects that researchers in the human and social sciences 
need to take into consideration, and to develop methods for anal-
ysis. Studying visual representations on screen is nothing new to 
art historians and scholars of visual culture, but there is a need for 
a methodological discussion on how to handle study objects that 
change over time or with the input of users.

Neither of these two identified frameworks is in itself a fully 
developed methodology for analyzing information visualization 
as visual objects, or aims to be so. But some components do pro-
vide valuable terminology and analytical concepts when working 
with information visualization in the humanities and the social 
sciences. They could constitute a welcome start of a broader dis-
cussion on how scholars of for instance art history and visual 
studies can influence these fields in offering more apt and subtle 
tools for visual analysis of visual representations that are not al-
ways seen as such but nonetheless have an impact on how we see 
and interpret the world around us.

	 74	 Kostelnick, “The Re-Emergence of Emotional Appeals,” 117, 125–127.
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