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Introduction & Background
● Data visualizations help most people 

process large amounts of data and 
find patterns.

● Many visually impaired people rely 
on screen readers to navigate 
information displayed on a 
computer.

● User testing is the best way to 
identify social & functional usability 
concerns, but is not always a realistic 
step to expect developers to take [1].

● Developers who design data 
visualizations should be aware of 
potential accessibility & usability 
concerns.

● Most developers do not have 
experience using screen readers and 
learning to use one for testing 
purposes may seem prohibitive.

● Testing products for accessibility 
should be made easier.

● Some tools have attempted to do this 
in other domains [2].
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Design
● Goal: demonstrate how an open-source screen reader (NVDA) 

extracts and presents information from data visualizations in a way 
that is easy for sighted individuals to understand.

● Testing was done with the sample data visualization shown in Figure 
2 as well as two other simple visualizations.

● Process:
○ Developer creates a web-based visualization
○ Developer runs NVDA with the new plugin and opens their 

visualization
○ Plugin transcribes only the relevant information
○ Developer exits NVDA and opens the accessibility visualization 

creation tool and uploads the transcript
○ Developer can then navigate through the visualization as 

presented by NVDA

Discussion & Future Steps
● This tool could make testing for accessibility of smaller-scale web 

projects (like data visualizations) easier.
● This extends work done by aDesigner [2], so its principles can be 

applied to a broader range of web content.
● Future work could attempt to streamline this process further.
● Initial user testing will be done in the spring.
● Looking at how this tool performs with a broader range of content 

could show the extent to which it might actually impact design 
practices.

Figure 2. A simple slopegraph visualization showing the population of four 
major U.S. cities in 1990 and 2016.

Figure 1. An illustration of the framework for this project. 
Pre-existing links are represented by solid lines. New links 

are represented by dashed lines.

Implementation
● Starting visualization (shown in Figure 2) was created using the D3 

JavaScript library.
● The app module for NVDA runs when Firefox is the active program 

but can be modified to use a non-default program. 
● The module creates transcript (a file called log.txt) based on the page 

content.
● The web tool allows .txt files to be uploaded, generates visualization 

like the one show by the series of images in Figure 3.
● Developers can see what content is and is not included, along with 

the order in which content is presented.

Figure 3. The first several slides of the visualization representing NVDA’s parsing 
process of the chart in Figure 2.

Design Implications
● NVDA picks up and records this information in a confusing order: 

the cities are not actually linked to the numbers representing their 
populations.

● The chart and column titles are not read until the end, so users do 
not know what the information means as it is being presented.

● Visual information like the physical distance between points is not 
conveyed via NVDA.

● These concerns could be addressed by adding alternative text or 
re-configuring the order in which the items are stored in HTML.


