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Abstract 
Choices made during the visualization system design 
process (e.g., which aspects or characteristics of data 
are represented, the ways in which data will be 
encoded, and how tools will be disseminated) strongly 
influence the ways in which knowledge is shaped in 
data-driven contexts. Design studies in other areas of 
computing show that the values of an individual or 
community can greatly influence which design problems 
are given priority, how resources to solve those 
problems will be allocated and how solutions will be 
evaluated. There is a need for similar critical 
conversations about the role of values in the design of 
visualization systems in order to better understand the 
impact these practices have on issues related to 
credibility, accessibility and visual literacies in data 
driven contexts. 
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Introduction 
Visualizations are the means by which many of us will 
interact with the vast amounts of data that are 
accumulating at our fingertips. Not only is the process 
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of visually representing patterns, relationships and 
anomalies an essential tool for the discipline of data 
science [9], but the rise of open data initiatives, open 
source development environments like R, D3 and 
Processing, and web portals for enterprise products 
such as Tableau are greatly expanding the number and 
types of people who can create visualizations [cf. 10]. 
As these trends continue, choices made during the 
process of developing tools for visualizing data (e.g., 
which aspects or characteristics of data are 
represented, the ways in which data will be encoded, 
and how tools will be disseminated) will have an 
increasingly strong influence on how knowledge is 
shaped in a range of data-driven contexts [20].  

While the process of generating visual representations 
of information has become a highly technical endeavor 
driven in large part by scientific standards of objectivity 
[2; 13; 16], other human-centered factors also 
influence the technology design process. Values (i.e., 
“what a person or group of people consider important 
in life” [8]) of an individual or a community can greatly 
influence which design problems are given priority, how 
resources to solve those problems will be allocated and 
how solutions will be evaluated. Shilton explains that 
“…values held by designers affect how information 
technologies are imagined; how systems handle data, 
create categories, and draw inferences; and what 
affordances are available for user interaction. All of 
these decisions affect the social consequences of 
emerging technologies.” [17]  

Design studies in other areas of computing, such as 
software design [e.g., 6; 8], infrastructure design [e.g., 
1; 17], game design [e.g., 4], and accessibility design 
[e.g., 12; 22], have shown that reflective examination 

of the values that motivate decisions made during the 
technology development process, not just the technical 
outcomes, can lead to a better understanding of both 
current contexts of use and responsible development of 
future systems [5; 15]. The information visualization 
system design process has not yet been the subject of 
this type of values inquiry.  

Values in visualization design practices 
Knobel and Bowker observe that “values often play out 
in information technologies as disasters needing 
management” [11]. For example, discussion of ethics 
and values in the information visualization design 
process tend to focus on cases of deceptive 
visualizations that misrepresent information and 
mislead viewers [21]. While the misrepresentation of 
data is certainly an important ethical concern, focusing 
solely on deceptive visual representations reinforces 
this “disaster” model. Instead, I argue for better 
understanding the range of values, motivations and 
ethical concerns that influence decisions throughout the 
visualization system design process These are the 
forces that subtly, but undeniably, shape the ways in 
which we access and interact with data.  

This approach to values-centered inquiry requires a 
shift of research focus from a single point of failure 
(i.e., a deceptive visualization) to more holistic study of 
the visualization design process. In doing so, the unit of 
analysis moves from the image artifact at the center of 
an ethical crisis to a contextual mapping of the values 
embodied in the process of designing and creating the 
visual representation as expressed through language, 
aesthetics, ontologies, and evaluation criteria [18; 19]. 



 

For example, credibility is a product of human 
judgment within a particular context [14]. The 
assessment of credibility is highly influenced by the 
values held by individuals and communities [5]. In 
order to understand the mechanisms of credibility for a 
given visualization, it is necessary to know how, why 
and by whom the image is being created and used. 
While the foundations of information visualization 
practices in data science have evolved from statistics 
and computer science, an increasingly broad number of 
other disciplines, including design, journalism and 
communication are playing important roles in their 
evolution. To this point, over the course of its lifecycle, 
a visualization may be viewed or manipulated by a 
number of different audiences, in multiple contexts. In 
order to understand the mechanisms of credibility at 
play in a given visual representation, it is necessary to 
understand the range of design decisions that went into 
its creation and the evaluation criteria brought to bear 
on its use. 

Benefits of a process-based approach to 
values inquiry 
The benefits of a process-based approach to 
understanding the ways in which values play a role in 
visualization design work have been shown by 
researchers in other areas of design research who have 
adopted a more prospective to design research [cf. 3; 
7; 17]. While a reactive perspective requires a 
“disaster” to trigger the inquiry, a practice-based 
approach recognizes that values exert a continual 
influence on the ways in which we interact with the 
world. We can study values in the visualization design 
process anytime, not just when things go wrong. 
Second, a reactive stance biases inquiry towards deficit 
models of values: what is overlooked or is missing 

rather than what is actively supported. A process-
centered approach to understanding the role of values 
in the design of information visualization systems 
provides opportunities to better understand the ways 
that people are trying to ensure data integrity, provide 
reliable and valid sources of information, and negotiate 
ethical dilemmas.  Third, a practice-based approach 
recognizes visualization design as a steadily emergent 
sociotechnical process in contrast to focuses on 
breakdowns frames the integration of values and 
design practice as a post-hoc first-aid procedure rather 
than.  

Research trajectory 
A research trajectory devoted to understanding the 
influence of values on the creation, evaluation and 
dissemination of visualizations can begin by addressing 
fundamental questions such as: (1) How are values 
expressed by visualization system 
designers/developers? (e.g., through language, 
aesthetics, work practice, ontologies, etc.); (2) In what 
ways do these values play a role in the information 
visualization design process?; (3) How do information 
visualization system designers/developers 
conceptualize ethical issues such as credibility, privacy, 
agency and authority? This trajectory will contribute to 
an emerging human-centered data science research 
agenda by expanding the ways we think about data 
literacies and cultivating constructive critical 
perspectives on the implicit and explicit role of 
visualization in shaping data-driven knowledge 
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