
Any device, anywhere, anytime: a bibliography on 
voting, accessibility and mobile 
The primary outcome of our ITIF-AVT grant was a ballot interface prototype that 
can be used on any device, including tablets, smartphones, or desktops. This 
ballot interface is available at http://anywhereballot.com.  

In the tradition of universal design, our ballot interface leverages the robust 
assistive technologies available for desktops and other devices, while making the 
ballot instructions and ballot marking interaction usable for both expert users and 
users who don’t read well or who have mild cognitive impairment. 

The ballot interface was tested on a tablet, with a range of participants including 

• participants with measured low literacy levels 

• seniors with high literacy but unfamiliar with tablets 

• seniors with low literacy and unfamiliar with tablets 

• participants with mild cognitive impairment. 

 

We found that the combination of plain language and plain interaction made the 
ballot interface accessible for most participants—even those unfamiliar with 
tablets. 

This annotated bibliography supported our ballot interface design work, and 
primarily includes sources about ballot design and about designing for audiences 
with low literacy skills and mild cognitive impairment. It also includes some 
sources about barriers to voting, voting trends, and voting technologies, 
including voting on mobile devices. The bibliography grew and expanded over 
the course of the project, as we encountered questions and sought to integrate 
our research findings with the work of prior researchers. The bibliography was 
also shaped by the needs of our project team, who had varying degrees of 
familiarity with the voting space and with the range of assistive technologies 
currently available. 

Prior work on ballot design and accessibility 

Our goal was to start with best practices in ballot design. Most of the seminal 
sources in this area will be found below.  
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General principles of ballot design are well understood. The baseline was set in 
work commissioned by the Election Assistance Commission (EAC) and researched 
by AIGA’s Design For Democracy, which became Effective Designs for the 
Administration of Federal Elections 
(http://www.eac.gov/assets/1/workflow_staging/Page/70.PDF). This set of best 
practices for ballot design includes design specifications for many types of 
printed materials used on Election Day, from signs to ballots. It also proposes a 
basic framework for a digital user interface. NIST created their internal 
“calibration machine” based on this proposed UI, which runs on a commercially 
available touch screen tablet.   

The National Institute of Standards and Technology (NIST) and the EAC have 
worked since the Help America Vote Act (HAVA) became law in 2002 to establish 
standards for voting systems. The current version of the standard, Voluntary 
Voting System Guidelines (VVSG) 2.5, covers usability and accessibility in Chapter 
3 -- addressing hundreds of accessibility issues mainly for people with low vision 
or who are blind. The VVSG also addresses accessibility for people with cognitive 
disabilities through standards on usability and plain language.  

Designing for voters with lower literacy skills and cognitive 
disabilities 

We also include many sources about designing Web and mobile interfaces for 
people who don’t read well or who are older. 

The primary challenges in designing for lower-literacy audiences, readers with 
cognitive disabilities, and other at-risk audiences such as the elderly are to 
accommodate their need for sequential processing, to guide interaction 
effectively, to provide clear feedback, and to help users avoid, discover, and 
recover from errors. Supporting sequential rather than concurrent demands for 
cognitive processing improves both understanding and performance. However, 
understanding and performance also improve when users can see the structure 
of the information or task they are performing.  

In the context of voting, a ballot that showed all the races at once in an overview 
led to fewer errors in voting choices; a comparison ballot that showed a single 
race at a time led to reduced undervoting but led to a somewhat higher error 
rate. Our challenge was to provide the specificity and clarity of a “single race at a 
time” interaction and also provide an effective “review” experience that allowed 
users to review and confirm their votes successfully. 
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Social Theory & Practice, 38(1), 115.  

Fairness in voting requires the inclusion of all members of the polity who have 
what the author calls the franchise capacity: the minimum necessary cognitive 
and moral powers to experience the benefits of having the franchise or the 
harms of disenfranchisement. The article argues that current age and sanity 
prerequisites for voting in most places fail to meet the demands of fairness and 
ought to be revised. 

Tags: Cognitive impairment 
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[41] Making voting more accessible for veterans with disabilities. (2012, 0724). 
Retrieved from http://www.itif.org/publications/making-voting-more-
accessible-veterans-disabilities 

More than 40,000 American military personnel have been injured in Iraq and 
Afghanistan, and many of these Americans are undergoing lengthy recovery and 
rehabilitation treatments at hospitals far from home. Many barriers exist that may 
prevent these Americans from registering and voting in elections. Fortunately, 
improvements in technology and support services can make voting more 
accessible for these Americans and others who face barriers to participating in 
the electoral process. 

Tags: Barriers to voting 

[42] McGrew, G. (2012). Assistive technology for the voting process - working 
paper. Washington D.C.: The Information Technology and Innovation 
Foundation - Accessible Voting Technology Initiative. 

Based on the 2010 American Community Survey from the US Census Bureau, 
there are an estimated 33.4 million people with disabilities in this country who 
are of voting age. While much progress has been made in voting accessibility 
over the past 30 years with the help of federal legislation (e.g., Voting 
Accessibility for the Elderly and Handicapped Act – 1984, Americans with 
Disabilities Act – 1990, Help America Vote Act – 2002) as well as many state 
initiatives, many barriers exist that can hinder or prevent people with disabilities 
from independently participating in the voting process. This report discusses the 
nature of that process, what functional abilities one needs to carry out tasks 
associated with the process, and what assistive technology (AT) products are used 
by people with disabilities that provide them the functional ability to perform 
these tasks independently. Additionally, this report tries to provide the reader a 
sense of the context of life with a disability through which the voter must 
navigate to successfully carry out voting. For some, effective AT products may 
not be enough to smooth the path to voting success. 
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[43] Niemi, R.G., & Herrnoson, P.S. (2003). Ballot design: How to improve life 
at the ballot box. Spectrum: The Journal of State Government. 35-39 

Discusses issues with current ballot designs and offers suggestions for future 
designs to help voters at the voting booth. Principles for a well designed ballot 
include: simplicity, instructional clarity, consistency, and equity. Flaws will cause 
problems for new and non-habitual voters; some might vote for wrong 
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candidates, while others might not vote for races they intended to solely because 
of bad design decisions. More knowledgeable voters (those who vote with 
regularity) will not be as tripped up by bad design. 
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Metaphilosophy, 40(3/4), 331-351. doi:10.1111/j.1467-9973.2009.01606.x 

Argues the law must go further in protecting people with cognitive disabilities by 
offering them equal access to education. Laws should treat people with cognitive 
disabilities as equal citizens and should show respect for them as equals. Which 
the article states means that the law must provide equal entitlement to medical 
care, housing, and other economic needs. Though, the author states the central 
theme is not about medical needs, but political needs.  
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[45] Olson, K., Nordhaug, H.F. Internet elections: Unsafe in any home?. (2012). 
Communications of the ACM, 55(8), 36. doi:10.1145/2240236.22040251 

Explores online voting systems and countries with internet voting election 
options, such as Norway, which launched a $40 million project in 2009 to design 
an electronic voting system for its 2011 elections.   The system allowed repeated 
voting and only counted a voter’s last vote.  They also used a coding system to 
prevent tampering, by giving each voter a code on the back of the card mailed to 
them. 
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for accessible voting systems. Retrieved March 1, 2007 from 
http://www.demos.org/publication/improving-access-voting-report-
technology-accessible-voting-systems  

This document details the need for accessible voting systems for all voters. It 
states that the technology already exists and is a cheap fix that can be applied to 
many voting systems. Direct-recording electronic systems should only be used if 
they incorporate an accessible and truly verifiable paper ballot printer-scanner- 
verifier that converts them into more reliable ballot-marking devices, or their 
accessibility is substantially improved to fully comply with all the new VVSG 
accessibility requirements. 
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[47] Redish, J., & Chisnell, D. (2004). Designing Web sites for older adults: A 
review of recent research. Retrieved June, 9, 2008. 

This article reviews web site design for older adult user and outlines common 
usability and design issues for that population. Researchers discuss various types 
of web sites, while focusing on interaction and navigation, information 
architecture, visual design and information design. 
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[48] Redish, J. G., Chisnell, D. E., Newby, E., Laskowski, S. J., & Lowry, S. 
(2009). Report of Findings: Use of Language in Ballot Instructions. 
Retrieved from http://www.nist.gov/itl/vote/upload/NISTIR-7556.pdf 

This report details the finding of research conducted on plain language in voting 
instructions; forty-five participants were asked to vote using a plain language 
version and a standard language version. The report found that participants were 
able to vote more accurately when using the plain language version ballot. 
Participants who first used the plain language version were able to better 
perform on the standard language version, as well.  
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Studies, 5(3), 81-103. 

This document discusses plain language guidelines created from an empirical 
study comparing a ballot with traditional language instructions) to a ballot with 
plain language instructions. Voters were more accurate when using the plain 
language ballot and 82 percent of voters said they preferred the plain language 
ballot. 

Tags: Plain language, ballot design 

[50] Selker, T., Goler, J. A., & Wilde, L. F. (2008). Who does better with a big 
interface? Improving Voting Performance of Reading Disabled Voters. 
MIT/Caltech. 

Discusses the effect of ballot interface on user performance. Finds fault with 
current methods and suggests a hybrid solution that orients users and guides 
them through the ballot selection process. Results showed that voters with a 
diagnosed reading disability were able to perform much better on full-faced 
voting machines than those who seemed to have similar disabilities but were 
undiagnosed.  
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It was suggested that the diagnosis allowed voters to develop methods to 
compensate for their disability. However, even the best voters made at least two 
mistakes--an unacceptable error rate in light of the high stakes of voting. 
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This article examines how new technology should make voting accessible to all 
users without relying on help from another person for assistance. It describes that 
many challenges can be addressed by better interface design: good viewability, 
redundancy of cues, clear and simple onscreen training materials, and the 
reduced cognitive complexity of onscreen environments. Simple interfaces with 
fewer buttons help voters have less to learn and tend to make fewer mistakes. 
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Planning assistive technologies and other supports for individuals with cognitive 
disabilities requires a comprehensive and individualized assessment of current 
goals, past experiences with the use of technologies and other supports, and the 
person's predisposition to the use of alternative or additional supports. This paper 
discusses a foundation for the refinement of an existing assessment process to 
match technologies to individuals with cognitive disabilities. 
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43(5), 84-91.  

The article focuses on the need of encouraging research on universal usability of 
computers to empower every citizen. Universal usability can be defined as having 
more than 90% of all households as successful users of information and 
communications services at least once a week. The goals include 1) to cope with 
the technology variety by supporting the 100-to-1 range of hardware, software 
and network access speeds, 2) the accommodation of enormous diversity of users 
and 3) bridging the gap between what users know and need to know.  



AVTI: University of Baltimore anywhere ballot bibliography 

 20 

Tags: Universal Design 
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Bryan Campbell and his colleagues at Rice University in Houston, Texas, 
designed an iPhone app for casting votes. They tested 55 people between ages 
18 and 69, with and without smartphone experience, on their app and on paper. 
On average, users took 90 seconds longer to cast their vote on the smartphone 
system; however, the app did reduce the number of mistakes made in voting, 
among people familiar with smartphones. The researchers think they will be able 
to reduce the time taken by making adjustments to their app. 
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[55] Snyder, P. J., Jackson, C. E., Peterson, R. C., Khachaturian, A. S., Kaye, 
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Dementia: The Journal Of The Alzheimer's Association, 7338-355. 
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Provides understanding for what older patients with cognitive disabilities can be 
expected to do. 
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usability and accessibility for the voter. E-Voting and Identity, 54–74. 
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This paper explores using graphics on ballots; their implications for usability and 
accessibility, and their impact voters, specifically those with cognitive disabilities. 
For the purposes of the paper, graphical elements are photographs, party logos, 
or informational icons. The paper examines the usability issues for graphics on 
ballots and provides arguments both for and against their usage. It further 
explores designing to accommodate cognitive disabilities including reading 
ability, verbal comprehension, memory and attention, visual comprehension, 
mathematics comprehension, and problem-solving ability. 
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Neurorehabilitation, 28(3), 261-269.  

This paper discusses historical and emerging practices related to physical access 
to community based information for individuals with cognitive disabilities such as 
intellectual disability, autism, or traumatic brain injury.  
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literacy users. Intercom, 51(6), 19-21. 

[59] Summers, K., & Summers, M. (2005). Reading and navigational strategies 
of web users with lower literacy skills. Proceedings of the American 
Society for Information Science and Technology, 42(1), NA.  

More than half of adults in the U.S. read below an eighth grade level, yet most 
web sites are written at a tenth-grade level. The goal of this two-­‐year study, 
sponsored by Pfizer, was twofold: 1) to understand the differences between the 
reading and navigational strategies of users with medium to high literacy skills 
and those with lower literacy skills; 2) to learn how to make web-­‐based medical 
content usable and accessible for lower-­‐literacy adults, and to develop design 
principles that could be used to design websites that would meet the needs of 
both higher and lower literacy users. 

Tags: Low literacy 

[60] Summers, K., Langford, J., Wu, J., Abela, C. and Souza, R. (2006), 
Designing web-based forms for users with lower literacy skills. 
Proceedings of the American Society for Information Science and 
Technology, 43: 1–12. doi: 10.1002/meet.14504301174  

Previous research (Summers & Summers, 2003) has identified patterns of 
behavior and effective practices related to how lower literacy users interact with 
health-related Internet sites. But, earlier research has not addressed how users 
react to interactive medical forms on health sites. The goal of this study was to 
learn how low-literacy users react to web-based medical forms and develop 
design principles for creating these forms. 
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Transactions Computer-Human Interaction, 14(3), 13. 
doi:10.1145/1279700.1279703 

This research proposes new, landmark based navigation structure to assist blind 
users with orienting and navigating a site. It discusses difficulty non-visual users 
have with current site structure despite using their assistive tools. One difference 
is that sighted users navigate hypertext navigation by selecting hyperlinks. For 
blind users, navigation means hypertext navigation and scanning navigation, 
which corresponds to eye-movements for the sighted. One of the goals for this 
study was to discover the various scanning methods, and measure their 
frequencies. Findings included the need to increase the numbers of useful 
landmarks is important, improve HTML specification, and improve voice browsers 
to support users to learn appropriate navigation methods for each page they 
access. 
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[62] Underhill, W. (2012). Elections in the digital world. State Legislatures, 
38(2), 20. 

Through the Voting Information Project — collaboration between the Pew 
Center on the States and Google — election officials, advocacy groups, 
candidates, and others can use free tools to provide voters with personalized 
information on voting day. Thirty-four states have provided data to the voting 
project. The project team then created a code that programmers can use to build 
local apps.  

Tags: Voting trends 
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for the Administration of Federal Elections. Retrieved from 
http://www.eac.gov/election_management_resources/designing_polling_pl
ace_materials.aspx 

This document outlines the guidelines created by the US Election Assistance 
Commission for the design of ballots and polling place materials. The report 
includes legislative guidelines and design principles; similarly, the report outlines 
the whole ballot design process which can be complex and difficult to navigate.  
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http://www.eac.gov/testing_and_certification/voluntary_voting_system_gu
idelines.aspx 

This document outlines the set of specification and requirements created by the 
US Election Assistance Commission to be used when testing voting systems for 
basic functionality, accessibility, and security capabilities. This current version 
updates the prior documents to be in line with the most recent advancements in 
election technology and practices. States may choose to follow these 
requirements. 
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This article asserts that how a person with disabilities vote is just as important as 
the physical barriers they face when casting their votes. For this reason, attention 
has begun to turn to the sorts of problems people with disabilities encounter in 
their interactions with poll workers and other local election officials. New voting 
technologies have only augmented the arguments around voting for people with 
disabilities. In the end, the article’s discussion is more on voting policies than 
voting practices.  
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The passing of the Americans with Disabilities Act (ADA) was meant to increase 
inclusion of those with disabilities in the mainstream; however, unemployment 
rates have remained pretty much the same since the ADA’s passing.  This paper 
argues for inclusion of users in assistive technology development as a way of 
developing more useful assistive tools and reducing drop-off amongst disabled 
users. 
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New technologies can mean great things for able-bodied people; however, for 
those with learning disabilities new technologies often push them further out of 
the mainstream. For example, telephones increased the ease of oral 
communication, but this further limited the deaf community’s ability to 
communicate with each other and those outside their community. Adaptive 
systems had to be created to overcome this barrier. The paper focuses on mostly 
therapeutic technology and not adapting technology to those with disabilities. 
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Older generations need the Internet to have more parent-child interaction, make 
friends, learn about society, and gain knowledge. Problems with current design 
include: flashing screens, loud colors, unreadable fonts, text walls, and small 
images. All these things are obstacles for the older adult. Most designers are not 
currently addressing these design problems. This paper enumerates feedback 
from older adult users on design choices that need to be relooked at when 
designing for the older adults.  
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