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Abstract 

 

Information Visualization:  

Working with Screens of Experience 

 

Carolyn Jean Aler, M.F.A 

The University of Texas at Austin, 2012 

 

Supervisor:  Gloria Lee 

 

Information visualizations have become increasingly popular in the last decade. Viewing 

data visually has proved helpful in communicating or revealing information in many fields 

ranging from science to journalism to art. Information is incredibly malleable; given the same 

data, a group of designers may make wildly different information visualizations. The malleability 

of an information visualization leads me to believe that there are certain and finite truths in data, 

but when a designer converts data into information, they pass these truths through a screen of 

their experience. Additionally, a reader brings their own screen of experience, through which they 

read an information visualization. These screens of experience create infinite ways to 

communicate and interpret information. This report reviews some concepts and methods that I 

have found helpful when creating information visualizations.  
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Introduction  

My interest in information design started with a classic. I still remember where I was when 

I first saw one of Edward Tufte's books. I was an undergrad working at the Special Collections 

Library at Washington University when the simple motion of shelving a book took ninety 

minutes. I sat in the stacks pouring over diagrams depicting the history of Rock and Roll, train 

schedules, and color-coordinating wardrobe combinations.1 

At the time, I was studying economics, though I was much less interested in Adam Smith 

and price elasticity, and much more interested in all the things that occur on the fringe of 

economics, like how cartels work and why people shout at parties. I was interested in the parts of 

economics that explained the hidden complexities of things that I saw every day. Economics 

became my way of thinking instead of my field of study.  

I love information visualization for the same reason; by creating information visualizations 

I can see things that are often overlooked and understand what is actually more complex and 

engaging than originally assumed. My study of visualizations has also been the careful cultivation 

of a way of thinking instead of learning the skills to produce visualizations that fit with current 

fashion.  

My way of thinking has developed over the past two years. My focus during graduate 

school started with critical analysis of how information visualizations work and methodical 

practice in making the same data tell opposing messages. My ability to tell many, often opposing, 

messages with the same data lead me to question why a designer has this ability when working 

with data. I believe that there are certain and finite truths in data, but the malleability of an 

information visualization leads me to believe that when a designer converts data into information, 

they pass these truths through a screen of their experience. Additionally, a reader brings their own 
                                                   
1 Tufte, Envisioning Information and Visual explanations: images and quantities, evidence and narrative.  
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screen of experience, through which they read an information visualization.  These screens of 

experience create infinite ways to communicate and interpret information.  
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Chapter 1: Concepts 

Writers who have inspired me and have informed my study of information visualizations, 

such as Edward Tufte, have devoted entire chapters to some of the phrases I used in the 

introduction like “designer converts data” or “communicate with information.” This section 

provides a quick definition of the terms, summarizes contrasting views on the designer’s 

responsibility when working with data, and outlines my perception of my role when creating an 

information visualization.  

 

Data and Information 

There is a strange paradox in the basic paradigm of visualization. We don’t know what 
information is contained in the data, hence we make pictures to get insight. But if we do 
not know which specific aspects or features should be visible, we cannot assess if we are 
successful or not. – Van Wijk12 

J.J. Van Wijk, a professor of Mathematics and Computer Science at Eindhoven University 

of Technology, describes in his article “The Value of Visualization,” that information is a thing 

that “is contained” in another thing, called data. I am interested in exploring the relationship 

between data and information visualization. Data is a component of information. A single reading 

from a thermometer is data. Understanding that the temperature is rising over time is information. 

The reason I prefer the term “information visualization” to “data visualization” is that I see that 

designer's value in converting data – numbers, measurements, and observations, into information 

– relationships, theories and ideas.  

 

                                                   
2 Van Wijk, “The Value of Visualization.”  
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Observation and Experience 

Information visualizations take data and turn it into information. My theory of screens of 

experience explains that when a designer transforms data into information they pass the data 

through their personal screens. A designer’s screens of experience influence the focus, scale, 

message, and form of an information visualization. Screens of experience also affect data. The 

focus and scale of data collection depends on the individual collector and the instruments and 

methods of collection. Physicist and mathematician Werner Heisenberg cautions, “what we 

observe is not nature herself, but nature exposed to our method of questioning.”3  

I do not believe in the concept of “raw data.” Colin Ware, whose expertise lies in data 

visualization, computer science, and the psychology of perception, reminds us of the data’s life 

before it reaches the designer’s hands, “There is no such thing as raw data. Every data gathering 

instrument embodies some particular interpretation in the way it is built.”4  

 

Form and Data 

Designers and writers on information visualizations have different and often conflicting 

views on the designer’s responsibility when working with data with the goal of communicating 

information. Noah Iliinsky, in the chapter “On Beauty” in Beautiful Visualizations advocates for 

forms that “reflect the qualities of the data that they represent, explicitly revealing properties and 

relationships inherent and implicit in the source data.”5 This is similar to Tufte's recommendation, 

to “avoid distorting what the data have to say.”6  Both write as if the data are immaculate, true 

and able to communicate clearly.  

                                                   
3 Heisenberg, Physics and philosophy: the revolution in modern science.  
4 Ware, Information visualization perception for design, 26. 
5 Iliinsky, “On Beauty” Beautiful Visualization, 3. 
6 Tufte, The visual display of quantitative information, 13. 
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A contrasting view is expressed by interaction designer, Manuel Lima, in his article 

“Information Visualization Manifesto,” “form doesn’t follow data. Data is incongruent by 

nature.”7 To Lima, form comes from the designer, their understanding of the data, and their goals 

of communication. Many of the projects that Lima champions highlight the sheer complexity of 

our world, as suggested by the title of his recent book, Visual Complexity. This also contrasts with 

Tufte’s focus on clarity and communication.  

My early projects in graduate school were earnest, methodical practice in Tuftism. I 

purposefully attempted to make visualizations that “avoid distorting what the data have to say,” 

trying my best to employ Tufte’s series of best practices, which detail font choices, use of color 

and texture, dimensionality, and scale.  

An early attempt at clarifying my relationship to data as a designer started with a project 

that visualizes a fairly simple dataset, and intentionally tells different messages using the same 

data. The dataset has three values: the weights in tons that Americans throw away, recycle, and 

compost each year.  

I started sketching with different forms–lines, bars, points, and circles–and then identified 

an audience and a message that paired with each form. Then I refined the forms to strengthen the 

message. I felt it was important to state explicitly the intended audience and message as part of 

the information visualization’s design, so that I wouldn’t be able to look at the visualization 

without being reminded of its purpose. 

Explicitly stating the message and audience of a visualization, even if only for my own use 

and not for display on a finished visualization, is a method that I found helpful, and that I believe 

more information visualization designers should include in their process. Designers need to work 

towards assessing the usefulness of their visualizations. Too many designers assume that 

                                                   
7 visualcomplexity.com | A visual exploration on mapping complex networks. 
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visualizing a spreadsheet is a useful endeavor. A designer’s challenge and worth is in calling 

attention to something that was unknown or proposing a novel solution to a problem, and not in 

showing in a complicated manner what we all suspected was true. The act of writing the intended 

audience and message on a visualization makes it more likely that each design decision is 

informed by the purpose.  

Figure 1: Two visualizations from one dataset 
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The design decisions that were informed by the opposing messages for the waste disposal 

visualization include a round shape, evoking a “closed loop” goal of many sustainable systems, 

for the recycle-weary audience. The incomplete pie-shapes make it difficult to accurately 

compare amounts. This contrasts with a bar graph, which is easier to compare amounts and 

recognize shortcomings, for the eco-interested audience. Color choices were also informed by 

audience and message. For the “you are doing a good job” visualization, recycling and compost 

have very similar color-coding, creating a unit that is almost as large as trash. For the “we can do 

a lot better” message, recycling and compost have different shades of green, highlighting that 

trash is significantly the most used option. Shading within the trash section is also included to 

show that half of what is currently trash is actually compostable.  

I realized later that these sketches didn’t bring me closer to resolving Tufte's command to 

“avoid distorting what the data have to say.” I had created two messages, using the same data, and 

I did not feel that either one was a distortion. They were simply different visualizations with 

different purposes.  

 

Resolving Conflicting Relationships 

At this point, I felt alone in the woods. I had found a shortcoming in the work of someone 

that I admired; Tufte’s analysis and recommendations are brilliant if you know what you want to 

say and you agree with him on how to say it. But, Tufte’s thinking does not address Van Wijk’s 

paradox: that we don’t always know what information is hidden in data, so we make 

visualizations to see it, but we can never know if our visualizations are any good at revealing 

what we can’t see in the first place. The data is always filtered through the designer, so a 

designer’s message and intent will always influence the form of a visualization.  
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 To work with this new realization I began to create categories and to organize my 

visualizations based on their purpose or message. I created a continuum to help me define the 

purpose of each visualization, spanning from visualizations that foster exploration to 

visualizations that present an argument. I also incorporated design critic, Peter Hall’s three 

categories of practice for visualizations: scientific, journalistic, or artistic.8 

Figure 2:  Exploration to Argument. Scientific, Journalistic, Artistic. 

 Hall’s categories meshed well with my continuum. A visualization is scientific when it 

fosters exploration. In one of the most watched TED talks, physician and statistician, Hans 

Rosling narrates his visualizations of animated scatterplots that show global demographics such 

as GDP against life expectancy. Rosling describes his work as “hypothesis-generating.”9 Van 

Wijk, who is firmly on the algorithm and technology side of the visualization field, says, 

“Visualization should not be used to verify the final truth, but rather to inspire new hypotheses, to 

be checked afterwards.”10  

                                                   
8 Hall, “Bubbles, Lines, and String: How Information Visualization Shapes Society.” Graphic design: now 
in production.  
9 Rosling, “Hans Rosling Shows the Best Stats You’ve Ever Seen.”  
10 Van Wijk, “The Value of Visualization.” 
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A visualization is journalistic when it tells a story. Journalistic visualizations often remove 

or de-emphasize information that does not support a finding. Kevin Quealy, of the New York 

Times Graphics Department, explains that their goal is to “provide context to the news … we 

reveal patterns, we describe relationships, we show a sense of scale.”11 Hall contrasts scientific 

visualizations, which are often developed and created as data is gathered, with journalistic 

visualizations, which take existing data and make it “visible and accessible.” 

A visualization is artistic when, in Hall’s words, it “like thousands of years of art before it, 

reflects on cultural conditions.” Artistic visualizations are often a critique of their subject or the 

way we observe, categorize, and measure. Hall explains, “The critical function of artistic 

visualization is to call into question the claims of transparency.”12 The murkiness of a data source 

or method of data collection is difficult to address when creating a journalistic visualization, with 

the goal of conveying a clear message, or a scientific visualization, with the goal of unearthing a 

new finding.  

Creating a continuum for defining the purpose of a visualization helped me resolve the 

problem, which Tufte may call “distortion,” that I discovered when creating the waste-disposal 

visualizations.  

 

 

 

 

 

 

 

                                                   
11 Quealy, “New York Times Graphics Department.”  
12 Hall, “Bubbles, Lines, and String: How Information Visualization Shapes Society.” Graphic design: now 
in production. 
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Chapter 2: Methods 

Thinking of a visualization in terms of its purpose: to foster exploration or to present an 

argument and its category of practice, scientific, journalistic, or artistic, has helped me develop 

methods to create visualizations that target a specific audience and message. I spent a semester 

creating scientific, journalistic, and artistic visualizations and developing methods that transform 

a visualization from one category to another.  

 

Sketching With Data 

Sketching with data is a method that I have learned from reading how the New York Times 

Graphics Department produces visualizations. The New York Times consistently creates some of 

the best journalistic information visualizations and is always developing new forms and ways to 

interact with data. Kevin Quealy, of the New York Times Graphics Department, describes 

sketching with data as forcing yourself to make five hundred charts, then picking the best one. 

I have employed this method for many projects, one of which is a visualization called Extra 

Boys, which shows how intentional gender selection is changing demographics in China and India 

on a massive scale. Data on population demographics is easily found from a variety of sources. It 

is tempting to make visually stimulating graphics showing all the data and diversity in the world. 

Extra Boys was created as a reaction to the way the Pew Center on States displayed Census data 

on age and gender on their website. 

The number printed over each country’s graphic is the median age for that country. The bar 

graphics under the numbers give the reader very little new information; they show the data 

accurately, but make it impossible for the reader to compare across genders or countries. It is 

difficult for the reader to draw any new or interesting conclusions. This graphic makes the reader 

do all of the cognitive heavy-lifting.  
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Figure 3:  Original Pew Center Data 

Extra Boys attempts to use the data to tell a story. Often this means de-emphasizing trends 

that are interesting, but unrelated, in order to focus attention on an important point. Using the 

sketching with data method, I pulled the Pew Center images into Adobe Illustrator to make quick 

sketches, with the hope of revealing more interesting patterns. 

I was interested in how the Pew Center images show expanding or contracting populations 

and how differences between male and female populations could be visualized. I sized the charts 

by each country’s population to give a sense of scale, revealing that the gender-gap in China 

affects many more people than a similar gap in Afghanistan. After these sketches, I was confident 

that the idea behind Extra Boys was strong enough to tell a compelling story. Sketching with data 

lead to a deeper understanding of the data and a richer story to share.  

Figure 4:  Quick sketches with original Pew Center Data 
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Figure 5:  Full version of Extra Boys 
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Design-as-reader  

Design-as-reader is a method that I developed while shifting a journalistic visualization to a 

scientific visualization, but I think it could be helpful whenever the goal of a visualization is to 

invite the reader to explore the data and generate their own hypothesis.  

The journalistic visualization is called Where Does Race Matter? and it ranks US states by 

the percent of black, white and Hispanic students who drop out of high school each year.  

When creating a journalistic visualization, I look for ways to remove all variables or 

information that is unnecessary or redundant. Anything that does not support or clarify my story 

is removed or deemphasized. To make a journalistic visualization scientific, I decided to add 

variables to promote data exploration. 

To generate a list of variables I used a method I call design-as-reader. This method is 

similar to scenario use, which is common in product development. Design-as-reader is a simple 

scenario where I am acting as a reader with the objective of understanding a visualization that I 

am viewing for the first time. 

While looking at my original journalistic visualization, I thought about what questions I 

have about the data. I also asked others for this type of feedback. A common question was about 

the population and diversity among states, so this information was added to create a scientific 

visualization called Explore High School Graduation Rates. Data on public education, funding, 

and demographics were also added, resulting from reader-generated questions. Readers can select 

a variable to display on the x-axis, which sorts the states by spreading them horizontally.  
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Figure 6:  Full version of Where Does Race Matter? 
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Figure 7:  Detail of Explore High School Graduation Rates 

Design-as-reader also helped me make decisions regarding the design and interactivity of 

the visualization. I would add a variable, interact with it for a few minutes and respond to my 

questions, such as “how do I track outliers when I shift comparison x-axis variables?” or “How 

do I find my state on this graph?” These questions lead to my inclusion of the clickable, color-

changing states and the clickable list of state abbreviations. To borrow the terminology and 

method of “make-observe-reflect,”13 from Dubberly Design Office, an interaction and software 

design firm, design-as-reader is quick bursts of reflection and observation while making. 

Design-as-reader has its limits; asking others to give their observations after seeing the 

visualization for the first time can’t be replicated perfectly in a scenario. Observations from 

others were illuminating, especially in helping me notice design choices that made sense in early 

iterations but are misleading or unnecessary in the current visualization. An example is the V-

shape of the visualization, created by listing black, white and Hispanic students from left to right. 

This is a form that worked well in the journalistic visualization, but is confusing to readers in the 

interactive version. Readers interpret the slightly different placements on the x-axis as differences 

                                                   
13 Dubberly Design Office. A model of the creative process.  
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in the data points. And rightly so, to someone seeing it for the first time, knowing that the V’s are 

ordered so that their apexes align with the data point’s x-value is not intuitive, and should be 

changed. 

Other observations include a desire for more instruction and explanation of how the 

variables interact. Also, more user-interface feedback, such as highlighting selected variables, 

were recommended by actual first-time readers. 

 

Plan and Execute 

The sketching with data method is an acknowledgement that there are many forms and 

ways to show the same data. The last method I will describe is an attempt to separate the planning 

stage, when a visualization’s form is driven by the designer, from the execution stage, when a 

visualization’s form is driven by the data. It’s almost the opposite of sketching with data in that it 

requires setting up rules for a visualization and then plotting the data according to those rules.  

An example of this method is the Where Does Race Matter? visualization, shown in Figure 

6. The planning phase begins with a brief familiarization with the data to decide what variables to 

use and what scale or timeframe to study. Then I set up some rules for how the data will be 

displayed. For Where Does Race Matter? I chose to list three races or ethnicities from left to 

right, plotting the state’s name along the vertical axis determined by the high school graduation 

rate for each race or ethnicity. Blue lines would connect the data points for each state.  

The second part of the method is the execution phase when I methodically plot each state 

by connecting the dots. During this phase I try to be as machine-like as possible to let the data 

direct the form of the visualization. I notice small, interesting things along the way, like that West 

Virginia is the only state where White students don’t have the highest graduation rate and that 

Alabama, a historically segregated state almost forms a straight line, showing that it has one of 
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the most equitable graduation rates. I do not let these interesting anomalies change the form of the 

visualization during this part of the method.  

Another example of this method is for a visualization called Bloodlines, which tracks the 

options one could select for their race for each of the US Censuses starting back when the United 

States was a very young country, in 1790. The planning phase of this visualization included 

deciding to focus on historical race options, listing time across the top of the visualization and the 

options for race vertically under each year, and finally connecting each race option with a red 

band.  

Figure 8:  Details of Bloodlines: Tracking Race in America 
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Figure 9:  Full version of Bloodlines: Tracking Race in America 

The execution phase of creating this visualization involved reading the twenty-three 

historical census forms and listing the race options per year. This part of the project is methodical 

yet organic; a form starts to appear that I could not have predicted while organizing the data, 

which is often truly surprising and enjoyable.  
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Conclusion  

My theory of screens of experience may be difficult to see visually or topically in my work, 

but it fits well with my methods, described above. Sketching with data often makes me abandon 

my go-to visual forms. Sketching with data is an acknowledgement that screens exist, which 

forces me to select the best form by creating an uncomfortable number of iterations. Design-as-

reader is an act of trying on someone else’s screens. Plan and execute is an attempt to control the 

use of screens, I select a screen and then diligently work under it, allowing the relationships in the 

data to reveal themselves and surprise me.  

While honing and analyzing my methods, I was reading books and articles that I believe 

have expanded my thinking beyond trying to resolve the opposing views of Tufte and Lima. I 

became less interested in the truth of data or the designer’s role in finding the perfect form for a 

dataset, and I became much more interested in the nature of data and communication. Scholar and 

artist, Johanna Drucker, explains that “data” comes from the Latin “given” and that this implies 

an observer-independent universe. She argues that we should think in terms of “capta,” Latin for 

“taken,” which implies that nothing exists without our perception.14 I have taken this idea mixed 

with Peter Hall’s idea that “the persuasiveness of a presentation is due not entirely to its logical 

strength, but also to its emotional appeal and the character of the speaker,”15 to form my idea of 

working with screens of experience when creating an information visualization.   

Screens of experience means that there are certain and finite truths in data, but when a 

designer converts data into information, they pass these truths through a screen of their 

experience. Additionally, a reader brings their own screen of experience, through which they read 

an information visualization. These screens of experience create infinite ways to communicate 

with and interpret information. In other words, I believe that there is a measurable truth–a 
                                                   
14 Drucker, “Humanistic Approaches to the Graphical Expression of Interpretation.”  
15 Hall, “Bubbles, Lines, and String: How Information Visualization Shapes Society.” Graphic design: now 
in production.  
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distance objects are from each other, a time an event occurs–but when we observe and reflect on a 

measurable truth we pass it through our screens of experience, after which the truth and the 

experience can never be separated. Screens of experience is similar to what Charles Kostelnick 

and Michael Hassett argue are simply learned conventions in their book Shaping Information: 

The Rhetoric of Visual Conventions.  

However, the idea of screens of experience extends beyond conventions to include a 

designer and reader’s personal experiences–their past and present. Screens of experience allows 

for what Daniel Kahneman, psychologist and behavioral economist, describes as “a general 

limitation of the human mind…its imperfect ability to reconcile past states of knowledge, or 

beliefs that have changed”16 or what Johanna Drucker states simply, “what happens on Tuesday 

changes what happened on Monday.”17 These ideas have nothing to do with conventions, but 

they change the way we view the world and the information in it.  

Figure 10:  Image adapted from Shaping Information18 

                                                   
16 Kahneman, Thinking, fast and slow, 202. 
17 Drucker, “Humanistic Approaches to the Graphical Expression of Interpretation.” 
18 Kostelnick and Hassett, Shaping information: the rhetoric of visual conventions, 52. 
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Screens of experience also affect the way we gather data. A designer who collects their 

own data is no less exposed from transforming that data with their screens of experience than a 

designer who receives data from trusted source. Observation, measurement, representation, and 

interpretation are all affected by our screens of experience.  Poet and author Mark Doty explains, 

“When we describe the world we come closer to saying what we are.”19 Screens of experience 

describe how an infinite number of visualizations and interpretations can be created by the same 

data filtered through a designer to communicate with a reader.  

Screens of experience is a theory that borrows from economics, psychology, information 

science, and of course, design. I am excited to continue learning how other fields resolve their 

versions of screens of experience and to continue making information visualizations that 

accommodate my and my readers’ screens.  

 

 

 

 

 

 

 

 

 

 

 

 

                                                   
19 Doty, Still life with oysters and lemon, 6. 
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